Lawrence Berkeley National Laboratory
Recent Work

Title
Journal of Glenn T. Seaborg: Chief, Section C-1, Metallurgical Laboratory, Manhattan
Engineer District, 1942-46 (Volume 4)

Permalink

https://escholarship.org/uc/item/6px8{8n9

Author
Seaborg, G.T.

Publication Date
1992-08-01

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/6px8j8n9
https://escholarship.org
http://www.cdlib.org/

PUB-112

Vol. 4
Reprinted 8/92

JOURNAL OF

GLENN T. SEABORG

Chief, Section C-1, Metallurgical Laboratory,
Manhattan Engineer District
1942-1946

May 1, 1945 - May 19, 1946

Lawrence Berkeley Laboratory
University of California

Prepared for the U.S. Department of Energy under Contract DE-AC03-76SF00098

)
=1
Q *7}
O o
# o
nmmm
cn =
= (P
p=m
t 0
Dt Q
O
U
fas] ]
=
Q———
(5]
g v
c
(4)] o3}
IS |
[
- -
- N
o (@]
o] =} <
] k= [= I
CEE
< L)
T



DISCLAIMER

This document was prepared as an account of work sponsored
by the United States Government. Neither the United States
Government nor any agency thereof, nor The Regents of the
University of California, nor any of their employees, makes any
warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of
any information, apparatus, product, or process disclosed, or
represents that its use would not infringe privately owned rights.
Reference herein to any specific commercial products process, or
service by its trade name, trademark, manufacturer, or other-
wise, does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government
or any agency thereof, or The Regents of the University of Cali-
fornia. The views and opinions of authors expressed herein do
not necessarily state or reflect those of the United States
Government or any agency thereof or The Regents of the
University of California and shall not be used for advertising or
product endorsement purposes.

Lawrence Berkeley Laboratory is an equal opportunity employer.
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PREFACE

This is volume IV, the last of a four-volume history of the
research work of the many chemists who worked with me in the University
of Chicago Metallurgical Laboratory during World War II. The work of
these groups, which were affiliated under my direction in a unit which
became known as "Chemistry Section C-1" as part of a broader Chemistry
Division, was concerned with the development of chemical procedures for
the extraction of plutonium, for the purification of plutonium and, in
the later phases, for research on the isotopes of other heavy elements
including other transuranium elements. Volume I, "History of Met Lab
Section C-I, April 1942 to April 1943," was published as LBL special
report PUB-112 in February 1977; Volume II, "History of Met Lab Section
C-1I, May 1943 to April 1944," was published as LBL special report PUB-
112 in May 1978; and Volume III, "History of Met Lab Section C-I, May
1944 to April 1945," was published as LBL special report PUB-112 in
May 1979. I began this project about twelve years ago, while I was
Chairman of the Atomic Energy Commission, never suspectlng that it
would take so long to complete.

This history is written on the basis of some 60 categories of
information, including a wide range of Met Lab Progress Reports, notes
on meetings, an almost complete file of all the Laboratory notebooks,
personnel records, patent files, travel vouchers, organization charts,
records of pile and cyclotron bombardments, health monitoring records,
administrative bulletins, etc. Unfortunately, I did not keep a diary,
but we were able to locate hundreds of notes I had taken to cover
meetings, telephone calls, etc.; these were often written in a style
that amounted to a code (in order to protect the secret nature of the
information), but I found it possible to decipher them. This was one
of the most important categories of information, as was the file of
meeting notes which had been issued as informal reports and which
usually included names of the attendees. Another welcome source was
a very brief diary, actuwally an intermittent daily notation or a few
words in a small pocket-size appointment book, kept by my wife Helen;
this made it possible to include a large number of entries concerning
our social life during most of the period 1942-1946 when we were in
Chicago.

The style is such that the entry for each day is written as
though it was entered in a diary on the basis of information available
to me at the end of the day. There is more reliance on quotations from
letters, written or received, than would be usual for an actual diary,
which is justified on the basis that this kind of information comes
closest to emulating a diary. An exception to this style of diary
imitation is the footnotes that are included to give additional back-
ground material; these go beyond the activities of Chemistry Section
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C~I, covering meetings that I did not attend, and hence often include
information that I could not have had on those entry dates.

Essentially all of the events, and the dates on which they are
recorded, are based on the numerous categories of documentation; only
a very small portion is based on memory alone, and even then it is
usually associated with related information based on documentation.
Chicago and other newspapers for this period, available in libraries, and
weather records were used to embellish the narrative with some additional
information on current events.

To help me in this writing task I wrote and talked to many who
rarticipated with me in the Met Lab experience to seek their recollec-
tions to augment the documented record. I am very grateful for this
help. Since photography was not encouraged, the supply of illustrations
is limited. I appreciate receiving photographs from the personal albums
of Milton Ader, Herman Robinson, Don Stewart, and Roy Thompson and I
express my thanks to Milton Burton, Phillip and Olga Fineman, Donald
Stewart, and Gertrude Steel for help in identifying a number of the
photographs. I also appreciate the opportunity to use a number of
Photographs taken by Fritz Goro, photographer for Life magazine.

I am indebted to Joseph Katz, Carol Flaumenhaft, Sydney Gaarder,
Bernard Saunders, Donald Stewart, and Peter Seaborg for help in
gathering and preparing materials, and to Margie Hollander, Kathleen
Van Der Haeghen, and Helen Seaborg for much help in putting this volume
into publishable form. Margie Hollander played a key role in assembling
the material for all four of the volumes.

iv



MAY 1945

Tuesday, May 1, 1945

A 1-ml sample of Hanford dissolver solution was delivered to the
Metallurgical Laboratory.

I read copies of three memos dated April 30 from Zachariasen to
Stearns covering identification of the following compounds: (a) KPuFg
which is isomorphous with KUFs, KThFg, and NaUFs. This phase had
previously been identified (CN-1813) as K,PuFg-xH20; (b) the system
NaF-UF, which shows four phases (results still incomplete); (c) UzFg
and NaTh;Fg which have identical x-ray diffraction patterns.

Hogness prepared a summary of the manpower distribution in the
Chemistry Division which shows the following for my section:

Number of Men

Mar. Apr.
Albaugh Thompson, Extraction and 6 6
(Separation Processes, decontamination
26 men) Gilbreath, Process 7 7
development
Lawroski, Solvent extrac- 12 12
tion
Cunningham Simpson, High vacuum work 9 9
(Basic Chemistry, Hindman, Basic chemistry 11 11
36 men) Stewart, Recovery ‘ 6 6
Ghiorso, Instruments and 9 9
physical instruments
Katzin 23 work 7 7
(23 work,
8 men)
Administration - Seaborg, Manning, Jones, Albaugh, _6 _6
Cunningham, Katzin
Total 73 73

The extraction and decontamination group is still included, but
now it has been disbanded.

I prepared a detailed organization of my section as of May 1.
It is as follows:



5/1/45 (cont.)

Glenn T. Seaborg - Section Chief
Edrey Albaugh - Secretary to Seaborg
Ruth P. Rogers - Secretary to Seaborg

Winston M. Manning - Associate Section Chief
Jane Horwich - Secretary to Manning

Thomas 0. Jones - Assistant to the Section Chief
Mary Williams - Secretary

Beatrice Greenberg - Typist

Sub-section I, Separation Processes

Frederick W. Albaugh - Assistant Section Chief
Dorothy Black - Secretary to Albaugh

Group 3, Process Development,
Gilbreath, James R. - Group Leader
Blaedel, Walter J. - Research Associate
Bradt, Rexford - Research Associate
Hopkins, Horace [SED] - Research Assistant
Post, Roy [SED] - Research Assistant
Sedlet, Jacob - Research Assistant
Walling, Mathew T. - Research Assistant
Winner, Bernard - Research Assistant
Bolden, Mildred - Secretary

Boykin, Pearline - Technician

Group 4, Solvent Extraction,

Lawroski, Stephen - Group Leader

Egan, C. J. - Assistant Group Leader
Schaffner, Irwin J. - Research Associate
Simon, Wilbur C. - Research Associate

Hyman, Herbert H. - Research Associate

Ader, Milton [SED] - Research Associate
Hausman, Eugene A. [SED] - Research Assistant (half-time)
Kelley, Alec [SED] ~ Research Assistant
Reinhardt, Richard - Research Assistant
Schraidt, John H. [SED] - Research Assistant
Dorcy, Dan J. - Draftsman

Giacchetti, Olga - Technician (half-time)
Murray, Betty - Technician

Krinsky, Jerome ~ Technician (half-time)
Summers, Mildred - Technician

Sub-section II, Basic Chemistry and Service

Burris B. Cunningham - Assistant Section Chief

Group 5, Basic Dry Chemistry,

Simpson, Oliver C. - Group Leader

Davidson, Norman R. - Assistant Group Leader
Abraham, Bernard - Research Associate

Fried, Sherman - Research Associate



5/1/45 (cont.)

Phipps, Thomas E. - Research Associate
Seifert, Ralph - Research Associate
Westrum, Edgar F. - Research Associate
Sheft, Irving - Research Assistant
Erway, Norman - Glassblower

Thomson, Helen - Technician

Group 6, Basic Wet Chemistry,

Hindman, James C. - Group Leader
Howland, Jerome J. - Research Associate
Morgan, Leon - Research Associate

Ames, Donald [SED] - Research Assistant
Dixon, Jonathan S. - Research Assistant
Florin, Alan E. - Research Assistant
Greenlee, Roy W. - Research Assistant
James, Ralph A. - Research Assistant

La Chapelle, T. J. - Research Assistant
Magnusson, Lawrence - Research Assistant
McLane, Keith ~ Research Assistant
O'Connor, Paul - Research Assistant
Peterson, Sigfred - Research Assistant
Mokstad, Betty - Technician

Group 7, Recovery,

Stewart, Donald C. [SED])} - Group Leader
Anderson, Herbert H. [SED] - Research Associate
Asprey, Larned B. [SED] - Research Assistant
Britain, J. W. [SED]} - Research Assistant
Fields, Paul - Research Assistant

Fineman, Phillip [SED] - Research Assistant
Giacchetti, Olga - Technician (half-time)

Group 8, Instruments and Physical Measurements,
Ghiorso, Albert - Group Leader

Jaffey, Arthur H. - Assistant Group Leader
Krueger, Albert C. - Research Associate
Robinson, Herman P. - Research Associate
Beard, Walter - Research Assistant

Crawford, John A. - Research Assistant

Dorsey, John - Research Assistant

Hufford, Duane - Research Assistant

Scott, Benjamin F. - Research Assistant

Walsh, Patricia - Research Assistant
Weissbourd, Bernard [ERC] - Research Assistant
Billington, Hubert - Technician

Towle, Virginia - Technician

Group 9, 23 work,

Leonard I. Katzin - Assistant Section Chief in charge of the
following men:

Hagemann, French T. - Research Associate
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Hellman, Nison N. - Research Associate
Larson, Raymond G. - Research Associate
Studier, Martin [ERC] - Research Associate
Wolf, Michael - Research Associate

Hyde, Earl - Research Assistant

Van Winkle, Q. - Research Assistant
Pinckard, Marian - Technician

No group assignment:

Thompson, Roy C. - Research Associate

Hausman, Eugene A. [SED] - Research Assistant (half-time)
Brody, Bernard B. - Research Assistant

Malm, John G. - Research Assistant

Service Group:

Florin, Kathleen - Supervisor

Freeman, Elsie May - Laboratory Assistant
Porter, Lillie May - Laboratory Assistant

A recent snapshot of a few members of the section is shown in
Figure 1.

I called Perlman at Site W and told him about a Whitaker-Doan-
Compton~Stearns meeting, making him available to Chicago. I also
mentioned Stearns' phone call to Tilley and Tilley's answer that Stan
Thompson will be released soon from his job at Hanford.

We then discussed ways to get another l-cc sample of Hanford
neutron-irradiated uranium solution, this time without H5SO,. The two
possibilities are (1) dissolver solution although this is not good
because of the danger of freezing in the sample tube, or (2) a sample
from storage tank No. 4-7 before H,S0, is added. There would be quite
a bit of H3S04 left in the tank from the previous run, however, perhaps
enough to give a HySO, concentration of 0.1 N. We could point out we
want a minimum heel left. The evidence for high alpha-particle
activity is not satisfactory in the dissolver solution. For a high
specific activity in plutonium, one of the two methods at Site Y gives
a higher value than that at Site W.

According to today's paper Moscow said that the Russians have

hoisted the banner of victory over the Reichstag. In the Pacific U.S.
troops have captured the Okinawa air field.

Wednesday, May 2, 1945

At 8:30 a.m. I held a meeting in my office of the Council of my
section, attended by Albaugh, Cunningham, Davidson, Egan, Ghiorso,
Gilbreath, Hindman, Jaffey, Jones, Katzin, Lawroski, Manning, Seaborg,
Simpson, Stewart, and R. Thompson. I mentioned Nickson's need for a
Plutonium complex that would remain dissolved in both alkaline
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Figure 1. Outside New Chem, May 1945. (Standing on sidewalk, left
to right) Jim Gilbreath, Mildred Summers, Fred Albaugh, Roy
Thompson, Milt Ader, Rex Bradt, John Malm, Horace Hopkins.
(Standing on ledge, left to right) Tom Morgan, Sig Peterson,
Jerome Krinsky, Roy Greenlee.
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(intestine alkalinity) and acid (stomach acid of 0.1 N). I suggested
the citrate as a possibility. Cunningham proposed the oxalate, and
Hindman expressed the opinion that neither citrate nor oxalate would
do.

I announced the dissolver solution has arrived; unfortunately
H,S0, was added before the sample was taken. It will be used for heavy
isotope and solvent extraction work. For the heavy isotope work, one
microliter will be put on a counting disc and examined in the pulse
analyzer, etc. One-hundred microliters will be treated to get rid of
the uranium and to work up the heavy isotopes. I asked what could be
done with the other 900 microliters in solvent extraction work, to
which Gilbreath replied "almost nothing" (because of the presence of
H2804). We discussed the possibility of getting a sample from the next
storage tank before the H,S0, is added (although there will be some
H3S04 left in the heel from the previous run).

Albaugh asked about the rumor that Monsanto is taking over
Clinton labs. I replied that it seems to be true--the University of
Chicago has no interest in running such a big industrial plant.

Manning mentioned that Daniels will speak next Wednesday on his "rock" '
pile. I asked about the status of Abraham's and Sheft's writing;
Davidson assured me they will finish by July 1.

In a memo to Daniels about the procurement of items for the
construction of the l-inch columns to be used to test the Redox process,
Lawroski mentions that, in order to test the process adequately, a
total of five columns will be required, varying in size from 1/2" to
i1-1/2" I.p. '

I had a conference with Moulton about the following patent cases
that seem to have some conflicts: Case-1699 (Seaborg and Wahl) covers
a method for electrolytic deposition of plutonium from any liquid and
appears to conflict with a similar case from Site Y. Case-1701
(Seaborg and Gofman) covers the electrolytic deposition of plutonium
in the oxidized state. Case-1702 (Seaborg and Wahl) .covers the
electrolytic deposition of neptunium from solutions. Case-781 will
probably use the names of La Chapelle and Fields as the inventors and
covers the separation of plutonium by adsorption from a TiO; gel.
Case-781 (Seaborg, S. Thompson, and Davidson) covers the use of
various scavenger precipitates in the bismuth phosphate process.

At 7:45 p.m. I attended a meeting in Room 209, Eckhart Hall, of
Katzin's group. Others present were Cressman, Cunningham, Daniels,
Davidson, Dixon, Egan, Fineman, Ghiorso, Hagemann, Hellman, Hindman,
Jaffey, James, Jones, Katzin, Larson, Lawroski, Manning, McLane, Nickson,
Peterson, Schaffner, Stewart, Templeton, R. C. Thompson, Paul Tompkins
(Clinton), Van Winkle, and others. I opened the meeting and turned it
over to Katzin for the presentation of speakers from his group.
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Katzin made a few introductory remarks on our recent "mass
production" program for u2%%, 1In spite of the magnitude of the task
involved, the deadline was met and the material delivered for physical
measurements. Katzin noted that the determination of eta by the
physicists using this material has resulted in conflicting values.

The earlier value of 2.5 has not been confirmed, and the present best
estimate seems to be 2.35. This is about the same value as was deter-
mined in the first rough measurement, and Katzin said that this
illustrates again the action of the "Ghiorso principle," to wit, "the
value obtained in a preliminary rough measurement will always turn out
to be the best value."

Larson then spoke on the recovery of Pa23! from "carbonate
residues" obtained in the processing of pitchblende ores which, on the
basis of 50 percent U30Og, should contain about 0.2 ppm of protactinium.
He outlined the process used, which so far has yielded about 2 mg of
Pa?3! concentrated upon 20 mg of lanthanum carrier. Treatment with HF
of the residues from the nitric acid leach of the alkaline residues
should yield additional protactinium. In answer to my question as to
how much protactinium the barrel contained on the basis of 0.2 ppm,
Larson replied about 20 mg. I also raised some questions on how
polonium is allowed for in the analysis for protactinium, the manner
in which the Pa2%?® beta-particle tracer is added, and where the
polonium and ionium go in the process. We also discussed the ionium
content of the ore, that may be as much as 60 ppm. I expressed the
thought that an isolation of ionium should certainly be worthwhile..

Daniels askéd where the techniques for protactinium isolation
were developed. Katzin and I indicated that we developed the procedure
entirely here.

Roy Thompson then reviewed the efforts to devise a somewhat more
efficient method for the recovery of protactinium from two additional
barrels we have obtained. Tompkins from Clinton suggested the use of
ion exchange resins (such as IR-1). :

Katzin announced that Studier was scheduled to speak also but is
ill. He suggested that out of respect to Studier the meeting adjourn
on time for a change. Before adjournment Daniels announced that the
forthcoming Chemistry Division Monday evening meetings will feature
Young on power piles (May 7) and Jeffries on postwar problems (May 14).

Today's paper reports that Hitler has died and that Karl Doenitz
has become the new Fuehrer.

Thursday, May 3, 1945

At 8:30 a.m. the Heavy Isotopes Group meeting in my office was
attended by Cunningham, Florin, Hagemann, Hindman, Hyde, Jaffey, James,
Jones, Katzin, La Chapelle, McLane, Magnusson, Manning, Morgan, O'Connor,
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Peterson, Scott, Studier, R. C. Thompson, Van Winkle, and Weissbourd.
I briefly discussed laboratory space and nomenclature. h

We then planned the measurement of the fissionability of the
Pu2*%-pu?3? mixture by measuring fissions per alpha and fissions per
unit mass of Pu?3® (with the mass of the Pu2®® Getermined by weighing
or spectrophotometrically).

Plans for the l-ml of Site W dissolver solution were described.
One microliter of the solution will be mounted on a plate for examina-
tion in the pulse analyzer, etc. A second plate will be prepared from
100 microliters treated to get rid of the uranium. The remaining 900
microliters will be used to study the heavy isotopes.

We then discussed the decay of Pu?3® from the uranium plus
deuterons and plutonium plus deuterons targets.

Peterson talked about the carrying of actinium by zirconium
iodate. Mclane and Peterson will start to dissolve 1/4 gram of
actinium concentrate received from Hamaker's lab.

Activities scheduled at this meeting were (a) Specific activity
determinations on the 100 gt material will start on Monday, May 7.
(b) Jaffey and Hyde will measure the reaction Io(n,Y)UY tomorrow. At
the next meeting we will discuss the uranium plus helium ions target
and Np237 extraction.

I wrote to Vance Cooper at Site W to tell him of the results
of the Hanford manpower meeting here on April 16 at which Tilley had
indicated that the company wanted to retain Cooper at Hanford for the
duration of the war but at the same time was quite non-committal as
to the extent of the company's permanent interest in him. I explain
to Vance that after the meeting I pointed out to Tilley that it was
unfair to force him to stay at Hanford with such indefinite prospects.
Then, about a week later, word filtered back that Vance was going to
be placed on the list of those who would be given the option of leaving
there this summer. I tell him that, in yet a further development, I
discussed his case with Squires when he was in town on April 28 and
Squires seemed very anxious to keep him.

I say that probably somebody in the company will approach him
fairly soon and that I think this background information may be useful
to him. According to the procedure which has been set up I am not
permitted to approach any of the men from Site X to come here, other-
wise I would have asked for him. I add that I understand that the
people down South are requesting him so that he will have this as an
opportunity.

Manning wrote a memo to Hogness on the status of plans for the
hot lab in Room 12. Preliminary plans have been drawn up by Krol
and discussed with Nickson and Rose. The preliminary cost estimate
is within the $10,000 limitation.
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In a memo to Hilberry, Stearns confirmed Whitaker's willingness
to release Perlman so that we could add him to the staff of the Met
Lab. He proposed that a salary adjustment for Perlman be handled by
transferring him immediately to the Met Lab payroll.

Perlman called from Site W. He told me that word has come
through that Stan Thompson will be made available to arrive here on
June 15; he will leave Hanford on May 27 or so--he may see Follis of
Standard 0il in San Francisco. His salary is $425 per month. Perlman
mentioned there is nothing new on Vance Cooper. He probably will
leave Hanford.

I then asked him to ascertain Kohman's and Goeckermann's salaries.
Perlman said he will visit here from noon, Tuesday, May 15, to the\
following Tuesday night.

I wrote to George Watt at his home in Richland to thank him for
his appraisal of Goeckermann. I mention that I have heard that du Pont
has an interest in him (Watt) although I know he has expressed interest
in going back to Texas.

Wayne Johnson of Personnel phoned to tell me that a letter from -
Skerry to Compton of April 25 said that Stan Thompson would be available
June 30--the question of vacation was not mentioned.

Berlin has fallen to the Russians, and they have captured 70,000
German troops. The Germans have given up Hamburg to the British.

Friday, May 4, 1945

I read a copy of a May 3 memo from Zachariasen to Stearns
identifying four certain phases in the system NaF-UFy: NaUFs,
Nay_xUyFy4ax (x between 1.33 and 1.60), beta NaUFg and
(Nag-x + Uy)U2F1443x (x between O and 0.3).

I sent Vance Cooper at Site W a copy of a letter from Stearns
to Whitaker I just received which I interpret as meaning that he may
be back in the good graces of the du Pont Company.

Allison called me from Site Y. He asked whether we can supply
them with some Np237. I told him we have 30-40 mg and suggested a
50-50 split. He said they will need theirs around June 1 if they
decide they want it. The experiment would be completed in 3-4 weeks.
He will let me know their decision. I mentioned the possibility of a

higher yield in another W run.

Allison said that Farmer's No. 2 will be opened in approxi-
mately one week after some radiation tests. He will send us 25 mg of
Pu??? ana may want us to do some work for them on the remainder. I
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asked him for a few or up to 25 mg of U?%5 from Farmer's No. 2. He will
look into the possibility.

I mentioned our growth of 95241 from long-lived Pu*!; it was

news to Allison although he had heard rumors since Kennedy's return.
I then asked him for the rare earth fraction from their purification
process for plutonium. He will investigate the feasibility of this

also.

I received a letter dated April 29, from Stan Thompson in which
he expresses extreme disappointment that the du Pont Company seems
reluctant to release him before July. He feels that this attitude is
not justified because he is no longer needed at Hanford and he is
anxious to return to the Met Lab as soon as possible in order to
participate in our new work. He also mentioned that Squires talked
earlier in the day (April 29) to Kennedy at Los Alamos. Squires learned
that it is very unlikely that the responsibility of purifying plutonium
for the nuclear weapons program will be transferred to Hanford.

I immediately dictated a reply to Stan Thompson that many of
his questions have already been answered in phone conversations. I
tell him that I have asked Hogness to discuss with Stearns the measures
which should be taken to obtain an earlier release date. I suggest that
he visit Follis to arrange an extension of his leave. I also mention
the possibility that the research work he has accomplished may be
applicable toward a Ph.D. However, such a program cannot be definitely
outlined at this time. I hope the letter will help reassure Stan that
we are concerned about his future.

Jaffey and Hyde went to Argonne to measure the cross section of
Io(n,Y)UY.

In today's war news thousands of Germans are fleeing to Norway;
the British are crossing into Denmark; New Zealand and Yugoslavian
troops have taken Trieste; but the U.S. has suffered 16,964 casualties
in Okinawa.

Saturday, May 5, 1945

I talked at the afternoon meeting of group leaders in Room 251,
Ryerson Laboratory, concluding the discussion of the effect of heavy
isotopes on the operation and products of converter and breeder piles,
which I had begun at the last Saturday's meeting. I considered two
types of piles: (1) those operating on enriched 0235, and (2) those
operating on 233, wWith regard to the y23s pile, I pointed out that
all the reactions occur that were described last week for the plutonium-
fueled pile. 1In the later stages- of the reactions, pu?d® is produced
faster in a U23°-y23® pixture than in a pile containingoPu239 and no

U2%8; assuming that the pile is operated until the Pu?*’ produced is

10
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20 percent of the Pu?%?, the alpha activity from the Pu23® ig equal to
about 10 percent of the alpha activity of the Pu??®® and the alpha
activity due to Pu?*? is nearly equal to the alpha activity due to the
Pu?3?, I mentioned that Pu?3® would also be produced even faster in
later stages of operation from the U?3% formed by the n,Y reaction on
U235, fThe formation of Pu?3® was also discussed. ’

In considering the breeder pile operating on U233 ¢o produce
more U%%? from thorium, I discussed the production of u?3* from y23?
and Pa2%3. I mentioned the importance of measuring the cross section
for the reaction Pazaa(n,y)Pa23" in order to determine the efficiency
loss in eta from the U23* gecay product of Pa?3",

Nickson talked during the second part of the meeting on the
health hazards involved in converters and breeders.

I received from T. S. Chapman the spectrographic analysis of
the 1.243 g of UO; (83.2% 25) that Section C-I received the middle
of April. Chapman included information on the method of preparation.

Gore issued an Organization Chart of the scientific divisions
of the Met Lab as of May 5, 1945.

Physics

A. J. Dempster, Director
E. P. Wigner, Associate Director

Sections

P-1I Instrument
W. P. Jesse, Section Chief

P-IV Crystal Structure
W. H. Zachariasen, Section Chief

P-V Mass Spectroscopy
A. J. Dempster, Section Chief

P-VII Theoretical
Gale Young, Section Chief

P-VIII Properties of Solids
Gale Young, Section Chief

P-IX Engineering Physics
L. A. Ohlinger, Section Chief

P-XITII
L. Szilard, Section Chief

Health
R. S. Stone, Director
L. 0. Jacobson, Associate Director

Sections

11
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H-I Clinical Medicine and Medical Research
L. 0. Jacobson, Section Chief

H-II Biological Research

K. S. Cole, Section Chief

C. L. Prosser, Associate Section Chief
A. Brues, Assistant Section Chief

H-III Medical Industrial Hazards and Health Physics
J. J. Nickson, Section Chief
J. E. Rose, Associate Section Chief

Advisory Committee
William Bloom
Alexander Brunschwig
W. R. Harrison

Paul Hodges

C. J. Watson

Sewell Wright

Chemistry

T. R. Hogness, Director

J. Franck, Associate Director
F. Daniels, Associate Director

Sections

C-I Separations Studies and Basic Chemistry of the Heavy Elements
G. T. Seaborg, Section Chief

T. O. Jones, Assistant to Section Chief

W. W. Manning, Associate Section Chief

B. B. Cunningham, Assistant Section Chief

L. I. Katzin, Assistant Section Chief

F. W. Albaugh, Assistant Section Chief

C-II Radiation Studies
M. Burton, Section Chief
A. O. Allen, Associate Section Chief

C-III Chemistry of the Fission Products
W. Rubinson, Associate Section Chief

C-IV Analytical Services
J. I. Watters, Section Chief
M. S. Fred, Associate Section Chief

Metallurgy

F. Foote, Acting Director

Sections

M-I Metallurgy
F. Foote, Section Chief

M-I1I Corrosion
E. W. Brugmann
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5/5/45 (cont.)

M-III Fabrication
J. H. Chapin, Section Chief

Technology

J., C. Stearns, Director

T-1IV Optics
G. S. Monk, Section Chief

W. H. McCorkle, Associate Section Chief

"War Races Toward an End" says today's paper, referring to the
European front.

Sunday, May 6, 1945

I played 27 holes of golf at Evergreen with French Hagemann,
Jerry Howland, and Al Ghiorso. (Ghiorso and I won in a "low ball -
low total"” match, 9 and 6. FH-118, JH-111l, GS-103, AG-116.) 1In a
nine-hole match Al and Jerry won, 1 up (AG-58, JH-57, GS-56, FH-59).

Monday, May 7, 1945

Cunningham sent Koch a list of the precautions to be observed
in handling the 10-milligram sample of plated plutonium which Koch is
to use for measurements at the University of Illinois.

Perlman called me from Site W with the following information:
(1) There is now confusion as to whether the June 15 date for Stan
Thompson includes his vacation. Stan has phoned Follis for an
appointment. (2) Kohman's salary is $325-$350 a month; Goeckermann's
is $240 a month. (3) Stearns has requested that people at Hanford
get no salary raise if they are to be transferred back here or to
Site X--however, those people would prefer a raise even if it were
later taken away. (4) Perlman wants me to make hotel reservations
for him for May 15-22.

Today's headline reads "Expect War's End!" again referring to

the European front. 1In the Pacific U.S. troops captured Tarakan,
city and air base on Tarakan Island, just off Borneo.

Tuesday, May 8, 1945

Today is V-E Day. Germany surrendered unconditionally today at
2:41 a.m. French time in the red Reims schoolhouse--General Eisenhower's
headquarters.

I received another letter from Stan Thompson confirming his
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5/8/45 (cont.)

plans. He will terminate at Hanford on May 24, leave for San
Francisco on the 25, spend two days there, and arrive in Chicago
about June 1. He would like me to have someone of authority write to
Follis about the extension of his leave of absence, before he (Stan)
arrives in San Francisco. He believes such a letter will carry
weight. Stan also requests that we keep our eyes open for housing for
them near the university.

I read a copy of a May 7 memo from Stearns to Hogness giving the
information that the District Engineer has approved construction of the
additional solvent extraction columns within the limits of $5,000 to
$7,000. Stearns took the occasion to thank Hogness for the many jobs
which have been and will be well done by the Chemistry Division.

Manning transmitted performance review reports for Ruth Rogers
and Dan Dorcy to Gibson. He recommended Mrs. Rogers for a raise of
$2.00 per 40-hour week. She has recently been given the responsibility
of supervising all of the secretarial and stenographic work in Section
C-I as a replacement for Mrs. Albaugh who is leaving this month. She
is now acting as my secretary.

Dorcy's work continues to be good, but he is already at the top
of his salary classification so no raise can be recommended.

Report CN-2887, "Chemical Research - Separation Processes for
Plutonium (Seaborg, Section Chief; Manning, Associate Section Chief;
Albaugh, Assistant Section Chief)," Report for Month of April 1945
was issued. The following investigations are reported:

Extraction-Decontamination (R. Thompson, Group Leader) Decon-
tamination with respect to neptunium in the Bismuth Phosphate Process.
Peterson and Malm have shown that decontamination factors for neptunium
are 259 when the present flowsheet is followed and 1.1 x 10" when
(NH,) ;SiF¢ is omitted from the plutonium precipitation steps of both
bismuth phosphate cycles. Methods for recovery of neptunium in the
Bismuth Phosphate Process. Malm and Peterson, using the extraction
supernatant from the above runs, find that 85 percent of the total
neptunium can be recovered with slight changes in the extraction and
bismuth phosphate precipitation steps. Decontamination studies
(conversion pile). Hopkins has studied decontamination of directly
separated plutonium compounds by washing Pu(OH) 4, with different
complexing agents and by batch type solvent extraction using TFA
and hexone.

Process Development (Gilbreath, Group Leader) Use of TFA for
analysis of Pu(III,IV,VI). Winner has found that TFA extracts less
than 2 percent of Pu(V1) from dissolver solution. TFA cannot be used
for analyses of Pu(III,IV) in bismuth phosphate extraction supernatants
because extraction of Pu(IV) is only 20 percent complete. Solvent
extraction and decontamination-Redox Process. Blaedel, Walling, Post,
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5/8/45 (cont.)

and Sedlet have shown that Pu(VI) is quite soluble in hexone, whereas
Pu(IV) is only moderately soluble. The uranium in the hexone effluent
from the second column is decontaminated with respect to beta-particle
and gamma-ray activity by a factor of 10% to 10*, Successive batch
extractions to simulate scrubber section in the oxidation and reduction
columns have yielded minimum decontamination factors of 10%. waste
hexone can be completely decontaminated and purified by steam dis-
tillation.

Solvent Extraction (Lawroski, Group Leader) Hexone extraction-
engineering development. Egan, Schaffner, Hausman, Schraidt, Simon,
and Struminski have tested the reassembled and modified 3-inch I.D.
column with hexone water-nitric acid systems. The apparatus has been
readied for preliminary testing of the Redox Process with inactive
UNH solutions.

Bismuth phosphate extraction-solvent extraction process. Hyman,
Ader, Brody, Kelley, and Reinhardt have found the distribution ratio
for ruthenium between hexone and aqueous acid solutions to be about 80
{aqueous/hexone) for the reduced form and was as low as 5 to 10 for the
oxidized form. The presence of hydrazine in scrub solutions containing
aluminum nitrate as salting agent increases the extraction of plutonium
by hexone, but the effect is not noticed when NHyNO3 is the salting
agent. Fluoride ion has been shown to improve the distribution co-
efficient of zirconium. Multi-stage laboratory batch extractions of
large volumes of active bismuth phosphate feed solutions indicate that
a decontamination factor of at least 10’ could be achieved in counter-
current extraction columns.

Report CN-2888, "Chemical Research - Basic Chemistry of Plutonium
(Seaborg, Section Chief; Manning, Associate Section Chief; Cunningham,
Assistant Section Chief)," Report for Month of April 1945, was issued
today. The following investigations are reported.

Basic Dry Chemistry Group (Davidson, Assistant Group Leader).
Equilibrium in the vapor phase hydrolysis of PuBri. Sheft and
Davidson have measured equilibrium constants in the temperature range
540-640°C for the reaction PuOBr + 2 HBr > PuBrj + H;0. The data were
used to derive the linear free energy equation Achal = (22.8 * 0.4) +
(33.2 £ 0.4) T/1000. By analogy with other substances, ACp for the
reaction has been estimated as +2.4 calories degree™! mole~!.

Basic Wet Chemistry Group (Hindman, Group Leader) Absorption
spectra of uranium(III) and uranium(IV) in 1.0 M HCl1l have been
determined by Howland with the Beckman quartz spectrophotometer.
Formal potential of the U(III) - U(IV) couple in 1.0 M HCl has been
determined by Bowland and Magnusson to be +0.633 * 0.02 v.

Recovery Group (Stewart, Group Leader) Distributicn Coefficients
for plutonium in various oxidation states have been determined by
Stewart, Asprey, Britain, and Studier. Preparation of new plutonium
compounds. Anderson has prepared the following compounds, the formulae
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of which were established by Zachariasen: Rb;PuFg, KaPuFg, and
NaoPuFg. As for the compound Pu(SO4)2+4H20, its formula has been
established by chemical analysis. Final concentration of plutonium.
Fineman investigated the suitability of hydroxide precipitation for
final concentration of plutonium.

Wednesday, May 9, 1945

At 8:30 a.m. our Council met in my office. Present were
Albaugh, Cunningham, Davidson, Egan, Ghiorso, Gilbreath, Hindman,
Jaffey, Jones, Katzin, Lawroski, Manning, Simpson, Stewart, and R. C.
Thompson. I opened the meeting by reading a list of reports not yet
returned. I then relayed a suggestion that performance appraisals of
all men be made by the group leaders at this time for permanent file
records. Manning, Cunningham, Albaugh, and Katzin then reviewed the
status of writing on the Project Record Volumes.

I next brought up the question of section meetings after July 1,
suggesting that we have only one meeting on the order of the Thursday
morning meetings (of the Heavy Isotopes Group) where the work for the
week is planned; probably a two-hour meeting would be necessary. I
indicated I would like notes taken and typed immediately--the note-
taking would be spread among three or four men.

I asked whether the meeting should be held in the morning or
at night. Ghiorso said that he thought a morning meeting would be
necessary since it would be impossible to do anything like that after
a hard day's work. I explained that I did not want him to go soft. I
told the men that I wanted them to think about the general gquestion
of meetings after July 1 and give me their opinion.

The meeting concluded with a discussion of O'Donnell's plan to
clean out the present shop in this building of all things like lockers,
unnecessary tables, etc., and install a ten-man machine shop, fully
equipped, to be devoted only to chemistry orders and not subject to
seizure by high priority demands. I indicated that I think this is
a step in the right direction for getting our work done seeing that
jobs have been held up at Ryerson so many times.

I received a May 5 memo from Blaedel and Gilbreath in which
they spectulate on the possibility that butyl phosphate might be a
tool for the extraction and decontamination of plutonium from
irradiated uranium and for the decontamination of 95 and 96 by a
continuous liquid-liquid extraction method. The affinity of butyl
phosphate for Pu(IV) is well known; whether this affinity extends to
trivalent elements could be established by simple experiments.
Separation of rare earths by this method was also suggested.

I wrote a long letter to Hamilton in Berkeley listing the
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following reasons why I think it is important to continue to use the
recently rebuilt Berkeley 60-inch cyclotron for 1nvestlgatlons in heavy
isotopes: (1) The cyclotron offers a good method of making Pu 240 of
high purity (needed for fission measurements) by the reaction
Uzsa(a,Zn)Pu2“°. (2) The bombardment of uranium with high energy
helium ions will also produce Pu?*! in a much higher proportion
compared with Pu?%? than is the case for plutonium produced in a pile,
permitting the study of its radiation properties. (3) The bombardment
of Pu?3? with high energy helium ions will produce 962 2, whose study
is important because it probably is produced 1n the gresent cg?%n—
reacting structure. (4) The bombardment of u? , and U with
helium ions or deuterons should lead to relatlvely short-lived isotopes
of Pul(23%,235, 235), useful in blologlcal experimentation and in
exploratory experiments on separation methods. (5) The bombardment of
U233 with high energy deuterons or helium ions might produce a
neptunium isotope (233,234,235,236) of intermediate half-life that
would be a useful tracer. (6) The cyclotron offers a most convenient
method for preparation of the 50-year Pu?3® which has a unique
importance in tracer experiments. (7) The cyclotron offers a con-
venient method for the preparation of U232 which has the highest
specific alpha-activity of any isotope of uranium known at present.
Bombardment of Pa?3! and 1023%° by high energy deuterons should lead to
the formation of U?%! and U?3%? which might be useful short-lived
isotopes. (8) Some of the isotopes which may be produced by the high
energy helium ion or deuteron bombardment of heavy isotopes may
possess the property of undergoing fission at a very high rate,

giving rise to the opportunity to study the spontaneous fission
Process in a convenient manner. (9) The general investigation of the
whole region of atomic numbers 89 to 96 is important from the stand-
point of increasing our general knowledge of the radioactive and
nuclear properties of the important isotopes in this region. Such
investigations could lead to the discovery of new fissionable nuclei
of importance. (10) The production of a number of isotopes in the
heavy element region, particularly isotopes of elements 95 and 96 and
higher, will lead to increased general knowledge of the chemical
properties of elements in this region. It is important to prepare
element 97 in order to study its chemical properties. This could best
be accomplished with the Berkeley cyclotron using heavy projectiles
such as quadruply-charged Be® ions. (11) An understanding of the
chemical properties of elements 95 and 96 and above will make it possible
to continue a search for isotopes of these elements in nature. Some
may be important from the standpoint of atomic power, and the
possibility of their existence in nature leadlng to a relatively
available source should not be ignored.

I wrote a short note to Stan Thompson in reply to his letter
of May 4. I tell him that I asked Hogness to have Stearns call Tilley.
He did, and we learned that Stan will be released from Hanford about
June 1. I say that the argument which was advanced to obtain this
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release date is that he (Stan) will then be able to tell Follis he is
on the University of Chicago payroll. Therefore it will be safer and
less complicated for him to start on Chicago payroll June 1 and then
take two weeks vacation later in the summer.

Report CS-2924, "Chemistry Division Summary Report for April
1945," was issued today. All Section C-I information in this report
appears in the summaries of work prepared by Katzin (April 1le6),
Albaugh (April 16), and Cunningham (April 17) for my use at the
Project Council Information Meeting on Chemistry on April 18.

In the evening, Daniels spoke on his ideas for a "rock" pile.
Today's paper sums up the cost of the European war against

Germany, including over three-quarters of a million casualties--
some 150,000 of them dead--and 275 billions of dollars.

Thursday, May 10, 1945

At 8:30 a.m. I held a meeting in my office of the Heavy Isotopes
Group, attended by Cunningham, Florin, Ghiorso, Hagemann, Hindman,
Jaffey, James, Jones, Katzin, Magnusson, Manning, Morgan, McLane,
O'Connor, Peterson, Scott, Studier, R. C. Thompson, Van Winkle, and
Weissbourd. I outlined the following operations for Farmer's No. 2
pu23?® sample: O'Connor will dissolve it, give aliquots to Ghiorso
and Weissbourd, separate the plutonium by ether-extraction and give
the H,0 phase to James and Morgan. Plates will be made for Ghiorso
and Weissbourd from the ether-phase {(plutonium).

I said that Britain will dissolve Farmer's No. 2 p23s sample,

give aliquots to Ghiorso and Weissbourd for preparation by Scott,
run through an ether extraction with the bulk of the solution, give
part of the ether phase (uranium) to Jaffey to measure the u?%7 and
part to Ghiorso and Weissbourd who will look for U%3%, All these
operations will be done in a manner to recover the Np237. The water
phase will be held until somebody gets an idea.

Studler reported flndlng 9 x 10° gamma-rays associated with
1.6 x 10 alpha particles of U?3%, These gamma-rays may be associated
with u? h-—accordlng to ¥-12 values, there are 3.04 x 107 alpha
particles per minute from U2%%. He found no evidence for the earlier
reported 1.5 Mev gamma from Pa233-—only 330 kev.

Magnusson discussed the extraction of Np237 from the Site W
solution.

Ghiorso told about his results from the uranium + helium ions
target (bombardment 5a). In the plutonium fraction, he measured the
relative abundance of the three alpha energies in each of the four
layers machined from the target with these results:
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5/10/45 (cont.)

(a) 4.3 cm -- 1/1.2/5.5/7.6; (b) 4.1 em -~ 1/1.6/2.9/5.1;
(¢) 3.7 em -- 1/0.9/2.5/2.5

The specific activity measurement on 100 gt plutonium was
scheduled for completion by next Thursday.

Stearns sent a request to Compton for four grams each of 100 gt
plutonium and 200 gt plutonium. He mentioned that I wanted to hold
the present low gt material for further study, inasmuch as such
material will not be available in the future.

According to today's paper American troops will start coming
home from Europe at a rate of 270,000 to 500,000 a month, but it will
take about a year to reduce our forces of 3% million to the 400,000
garrison force which will remain.

Friday, May 11, 1945

I received a letter dated May 9 from Vance Cooper at Site W,
thanking me for my letters about his status. After listening to
rumors and guessing, he had just queried Squires who indicated he
would be a free agent as of July 1. Vance asked for my opinion of
the situation at Clinton Labs, particularly about the possibility
of continuous employment. In preparation for a possible long trip,
he has been overhauling his car.

I attended a meeting in Hogness' office with Hogness, Daniels,
Allen, Watters, Rubinson, and Thetford. We went over the laboratory
space situation. Analytical chemistry and the Health Division will
take over our released rooms. The rest of Chemistry will compress
into the section of the building north of C corridor. A shop for the
use of Division scientists will be in D corridor. The glass-blowing
shop will stay where it is and we will keep three of the five glass
blowers.

The inventory was discussed--everyone is to take a day off to
do it, preferably before June 1. :

I learned that Thetford will take over L. B. Arnold's respon-
sibilities plus some of Daniels' former duties. Daniels will be
Chief of Section II with Willard as his Associate Section Chief and
leader of the high temperature pile work.

We were asked to notify all people (especially technicians,
lab assistants, and secretaries) who are to leave on July 1 as the
termination date.
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Saturday, May 12, 1945

Edrey Smith Albaugh terminated work at the Met Lab. She has
been my secretary since November, 1942. This is also the last day of
service for Walter C. Beard. He is transferring to K-25 in Oak Ridge.

George Watt wrote to thank me for my letter of May 3. He
discussed a number of other men who are at Hanford and their plans
for the future--including some in whom du Pont has expressed "per-
manent interest." He, although "approached" several times, plans to
return to Austin July 1. Watt also expanded on the information I had
heard about the mental illness of one of his colleagues at Austin.

I received and read a draft of a very forceful letter Compton
wrote about Stan Thompson to R. G. Follis of Standard 0il, requesting
an additional six-months leave of absence. Compton said, "In fact,
his work has provided the basis for design and construction of a
chemical plant of great magnitude. Mr. Thompson's experience with us
has made him proficient in an important new field of chemical
research, ..."

Since April 26, James and Florin have been processing sample
TaC (uranium plus 40 Mev helium ions Berkeley bombardment of March 28
to April 15) to isolate the plutonium and neptunium fractions. Today,
the neptunium fractions (four layers of the target were processed
separately) were turned over to Florin. James is continuing to
decontaminate the plutonium fractions.

Today's paper reports that Stalin sent a note to Churchill
declaring that Churchill has not lived up to the Yalta agreement and
that the Soviets could not cooperate with Britain and the U.S. as a
result.

Sunday, May 13, 1945

I played 18 holes of golf at Hickory Hills Golf Club (8201 West
95th Street, Palos Park) with Jerry Howland, Luther Arnold, and Steve
Lawroski. Jerry and Lu won a "low ball - low total" match, 5 and 2.
Scores were JH-116, LA-103, GS-105, and SL-112.

Monday, May 14, 1945

Kohman sent me a memo dated May 11 with some suggestions about
the adoption of a system for designating the amounts of pile irradia-
tion received by pile samples. He made several proposals. He
suggests that
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¢ = —gdrams _ -  Megawatt days
g metric ton PP short ton

Kohman made several other suggestions about terminology. I think
these suggestions should be discussed at a Section C-I Council meeting.

I read a copy of a memo dated May 12 from Hogness to Wayne
Johnson asking him to make a formal offer to Willard for the position
of Associate Section Chief of Section II in the Chemistry Division.
The offer is to be for a period of six months beginning July 1, with
a salary of $6,000 per year.

Katzin sent me a summary of the work of Group 9, Section C-I
for my use at the Project Council Chemistry Information Meeting of
May 16, 1945. It covers the following topics: (1) The neutron
capture cross section of ionium by the reaction Th23°(n,y)’l‘h231 was
determined by irradiation of a sample of ionium (prepared at Berkeley)
in the thermal column of the Argonne pile. (2) A redetermination of
the radiations from Pa233 disproves the existence of a gamma-ray of
1.5 Mev making up as much as 2 percent of the radiation. Present
evidence is that there is a maximum of 0.1 percent of any such hard
radiation. (3) Measurements on a sample of 85 percent U233 disclosed
a gamma-ray of 170 kev energy whose abundance is very high and most
likely is due to the y23 present at 0.5 percent by weight. (4) A
new procedure has been worked out for the recovery of Pa23! from
uranium residues (using the precipitate of the carbonate neutraliza-
tion step). The first step is treatment with strong caustic to
remove the soluble silica which previously caused trouble.

" Albaugh sent me a summary (dated May 14) of the work of Sub-
section 1, Section C-I, for my use at the Project Council Chemistry
Information Meeting on Wednesday. The topics covered are (1) Three
successful batch-extraction demonstration runs have been completed
using the recommended conditions for the Redox Process. (2) Tracer
experiments indicate that the Redox Process is probably capable of
eliminating zirconium, ruthenium, and cerium to the required extent.
(3) There were two unsuccessful first cycle blank runs (no plutonium,
no FPE) of the Redox Process in the 3-~inch I.D. columns because of
lack of stability of the hydroquinone reducing agent. Two new
reducing agents, ferrous-urea and ferrous-hydroxylamine, have since
been found which appear very promising. (4) The key to prolonged
maintenance of Fe(II) in the reduction column of the first cycle
appears to lie in maintaining the nitric acid concentration below
some as yet undetermined value. (5) Work on the construction of the
l-inch diameter columns for testing the Redox Process will be started
in the very near future. The presently available egquipment is not
suitable as it is somewhat large as well as unshielded.

Cunningham's summary of the work of Sub-section 2, Section C-I
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covers the following topics (1) The presence of heavy isotopes is being
investigated in about 1 ml of Hanford dissolver solution containing
plutonium at the level of 100-125 gt. Preliminary indications are that
there are no alpha-emitting isotopes other than those of uranium in
this solution that contribute as much as 2 percent of the activity of
the 3.7 cm alpha particles. There appear to be present in small
amounts alpha-particle activities similar in properties to those of
952%1 and 962%2, The expected 4.1 cm alpha particles of Pu?®® have
not yet actually been measured. (2) Accurate comparative measurements
have been made of the specific activity of plutonium produced at
various gt levels. Using the results of a mass spectrographic analyses
of the Pu?3?:pPu?*? ratio determined for one of these samples and the
difference in specific activity between this sample and that of one
containing a negligible amount of Pu2“°, they have calculated the
specific activity and half-life of Pu?"’ to be 293,500 c/m/microgram
and 6,000 years respectively. (3) The n,Y cross section of Th23? has
been calculated as 50 * 25 b as a preliminary figure (work also
reported by Katzin). (4) A metallic substance, probably neptunium
metal, has been produced by Fried by reduction of 50 micrograms of
NpF3; with barium at 1,250°C. (5) The following plutonium sulfates
have been prepared and identified by chemical analysis: Pu(SOy)2°4H50,
Puy (SOy) 3 (OH) 2° 7TH20 or Pus0(S0Oy4) 3°8H20, KyPu(S04)4°H20(?),

(NHy ) yPu(SOy) 4 H20, Puz(SO4) 3-7-8H20. (6) Solubilities were measured
of salts produced by precipitation of Pu(VI) with KOH, NaOH, and LiOH.
(7) As practice for the possible preparation of a 200 mg sample of
U233 a5 metal, centrifugal bomb reductions of UFy by lithium were
carried out. (8) The most stable allotropic modification of UO3; was
studied. (9) Chemistry of actinium: The Haissinsky method of
separating MsThyy has been further improved by the substitution of
isopropyl alcohol for ethyl alcohol. Experimental results on the
carrying of trace concentrations of actinium, using MsThyy as tracer,
are ‘summarized.

At 7:45 p.m. there was a Chemistry Division Seminar in Room 251,
Ryerson Laboratory at which Zay Jeffries spoke on postwar problems.

More than 500 superforts dumped 3500 tons of fire bombs on the
industrial section of Nagoya, Japan's third largest city, today.
Churchill gave the U.S. power the credit for winning on the western
front, according to today's paper.

Tuesday, May 15, 1945

Bernard Brody terminated work at the Met Lab to go to the Mound
Laboratory in Dayton. He joined my section on June 15, 1943,

The rare earth fraction from 160 grams of Hanford-bombarded
Plutonium was received from Site Y today. Their identification number
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is 1945-5-5. The sample consists of 1-2 g of moist solid material and
is presumably the evaporated-down water layer from ether extraction.

At 8:30 a.m. Manning and I attended the Project Council Physics
Information Meeting in Room 209, Eckhart Hall. Items of interest
reported were (l) Zachariasen discussed Burton's sample of graphite
which had twice the exposure of the sample reported last month and
showed twice the change in spacing and also a distinct intensity change.
He also reported that the compound reported as Ky;PuFg-xH,0 has now
been found to be KPuFs5, and that the black fluoride of uranium has
been found to be really UsFg instead of another form UF,. (2) Lewis
discussed mass spectrometric measurements of the Ba-Lal“® mixture
which show normal Bal®S and Ba'3® isotopes and also lines at 152, 154,
158, and 162. (3) Dempster confirmed Spedding's results as to rare
earth separation in an IR-1 adsorption column. (4) Spedding said he
has used U2%2-y23® pixtures and has obtained a 15 percent separation
in one pass. (I remarked that he was probably separating uranium from
the U?3? Gescendants which are alpha~emitters and present in rather
large amounts.) (5) Maurer discussed the heat transfer problem in the
breeder and converter piles. (6) Socodak reported on considerations
about the breeder piles and discussed the possibility of using very
high energy neutrons to take advantage of the increase in eta. (7)
Estermann reported on a theoretical calculation of the Wigner. effect,
calculating the number of displaced atoms. (8) Borst of Clinton
reported on some results of analysis of u23* in the neutron spectro-
meter. He also talked about the photographic emulsion method for
determining the fissionability of Pu?*?. Trouble has been found
because of n,p reactions on the nitrogen present in the emulsion.

(9) Wigner talked about the oscillating danger coefficient method
that avoids errors due to slow drift. (10) Zinn discussed Langsdorf's
method for measuring eta by its swing effect. (11) Dancoff told us
about the experimental work of Goett and Wattenberg on exponential
pile measurements on a D30 pile. A mechanism for rapidly trans-
mitting a sample from near the pile to outside the pile shield (called
the rabbit) has been used to bombard the uranium and measure the
delayed neutrons within a few tenths of a second after the end of

the bombardment. (13) Langsdorf discussed an unsuccessful search,
using the D20 pile, for mesotrons like those found at the University
of Illinois.

James completed decontaminating the plutonium fractions from
sample TOC (uranium plus 40 Mev helium ions Berkeley bombardment of
March 28 to April 15). He mounted the sample and took absorption
curves to identify the plutonium isotopes present.

I received a carbon of the letter dated May 14 that Compton

wrote to Follis about Stan Thompson. It is identical to the draft
I was shown on Saturday.
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I read a copy of a letter from Wayne Johnson to Stan Thompson
about Stan's return to our laboratory on or near June l. He mentioned
that, in spite of the district rule which states that a person being
reemployed by the laboratory must be returned at the same salary he
. was receiving when he left, we are proposing the salary he is now
receiving from du Pont, $5,100, although there is a possibility that
the figure may be rejected by ‘the Area Engineer.

Perlman arrived at noon on a visit from Site W. He will be
here until May 22.

A representative of the Security Division visited me to discuss
personnel security matters. He asked a number of guestions about Al
Ghiorso, including one I considered improper, that is, was Ghiorso an
ardent supporter of President Roosevelt during the last Presidential
campaign. I reported the incident to Daniels who agreed that questions
regarding the political views of the scientists were improper and said
he would take the matter up with Stearns and Colonel Lansdale.

U.S. troops are still fighting on the edge of Naha, capital of

Okinawa, where the Japanese are resisting fiercely, according to
today's paper.

Wednesday, May 16, 1945

At 8:30 a.m. in Room 209, Eckhart Hall I attended the Project
Council Information. Meeting on Chemistry. Others present were Allen,
Arnold, Borst, Brown, Burton, Captain Chapman, Cohn, Compton, Connick,
Coryell, Creutz, Daniels, Dempster, Doan, English, Estermann, Franck,
Fred, Hamilton, Hilberry, Hogness, Huffman, Johnson, Jones, Leverett,
Manning, Metcalf, Mulliken, Perlman, Pittman, Rabinowitch, Rubinson,
Rundle, Spedding, Stearns, Warner, Watson, Watters, Way, Whitaker,
Wigner, Young, Zachariasen, and Zinn. I was first on the program and
reported on separations process work and basic chemistry work as
summarized in May 14 memos from Albaugh, Katzin, and Cunningham. In
discussing the heavy isotopes work on the 1 ml of Hanford dissolver
solution, I presented a pulse analyzer record of a 1 microliter
aliquot of the solution, pointing out that the three bands (U238,
Uzsu’ and Pu?*? + Pu239) account for more than 99 percent of all the
alpha pulses. I also offered a curve of the uranium fraction that

shows no evidence of u?%6,

I described a third experiment in which repeated LaFj3 precipi-
tations were carried out from the whole available oxidized solution
until the alpha activity became constant, indicating all plutonium
was removed. Alpha pulse analysis showed a few pulses that correspond
to ranges definitely greater than 4.1 cm, but the beta activity is
too strong for successful identification of the 4.05 cm and 4.75 cm
range alpha particles from 952%! ang 962%"%2 respectively.
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I then reported on our newest value for the half-life of pu?"?

(6,000~7,000 years), on Jaffey's and Hyde's measurement of the absorp-
tion cross section of ionium and on the investigation of the gamma-
radiation of enriched uranium.

I also discussed in some detail our u?33 work, recalling that
about six months ago a decay scheme was suggested which included a
gaseous emanation of mass number 221 (after the first alpha emitters).
I explained that we have returned to the study after 1nterrupt10ns
caused by other work and have now found evidence that Ra? emits
beta rays (rather than alpha rays as previously postulated); the
fo%}gwing chain of intermediates is now suggested between Ra and
Bi :

225 B 225 __ O 221(?) _Q 217(2?) _& ;213
ggRa —-—+26 3 osAcC __*10 87 ——"’5 ™ 85 1m g3Bi

I mentioned that the identification of elements 87 and 85 in
this decay series is made somewhat uncertain by the fact that the
S-minute alpha activity can be volatilized from the LaFj3-covered
counting plate by heating to red heat (this helped to mislead us
earlier into believing that a gaseous emanation was formed).

Items of interest reported by other speakers were (1) Pittman
from Site Y discussed recovery work there. He pointed out that the
use of peroxide is very helpful in separating grams of plutonium from
kilograms of other substances--they have tried practically all the
elements and none precipitates under their conditions like plutonium
except for uranium. He gave some results of solubility behavior of
plutonium and its compounds. The metal dissolves readily in HC1l but
poorly in HNO3. The oxide dissolves in HI without liberation of
iodine. The most difficult thing to dissolve is a peculiar green
precipitate that seems to crop up in unexpected places. Nobody knows
what it is. (2) Rundle of Ames reported on the structures of a number
of uranium and thorium compounds determined by x-ray diffraction.

(3) Connick discussed the formula for plutonium peroxide. (4) Connick
described continued work at Berkeley with TFA in which a complete
extraction and decontamination process resulted in a decontamination
of 10° for soft gamma-rays and 10% for beta particles. (5) Leverett
discussed the uranium recovery work which has not been too encouraging.
He also reported that the plant at Clinton for Bal?® separation is
complete and the equipment is being tested. (6) English of Clinton
discussed the determination of Pu(V) and Pu(VI) in dissolved pile
uranium. (7) Coryell discussed the hot laboratory operations at
Clinton and the problems they are having with repairs. The last run
for Bal"? separation is now in process, and Leverett's crew will take
over the job. Coryell also described some other new data his group
has obtained on the activities of neodymium, element 61, and samarium.
The group has verified, by the ion exchange adsorption elution method,
the existence of an approximately 2-year isotope of element 61.
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Presently, they think it probably has a mass number assignment of 149.
Coryell suggests that 161147 is probably long-lived. (8) Work has
continued in Davies' group at Clinton in studying the oxidation of
atoms produced by radioactive processes. (9) Metcalf reported on the
preparation of active antimony by a Szilard-Chalmers reaction on SbFs.

James began isolating element 95 from the rare earth fraction
(from the 160 g plutonium) received from Site Y yesterday (Y numbexr
1945-5-5; Met Lab number 51C). He has determined that the sample
contains between 35 and 40 mg of plutonium. I received a letter from
Joe Kennedy today describing Site Y's treatment of this sample--I
immediately routed the letter to James and Morgan.

I received a carbon of a May 12 memo from Allison to Stearns
indicating that half of the Np237 will probably be returned to us by
August 1 as I requested.

Frank Pittman from Site Y and I met to discuss the recovery of
plutonium; others present were Asprey, Cunningham, Hindman, Jones,
Perlman, Schubert, and Stewart. Perlman reported on the techniques
developed at Hanford to eliminate iron from the peroxide precipitate.
Pittman reported, as he did at the Chemistry Information Meeting today
on the extensive study the Recovery Group at Site Y has been making
of the use of peroxide precipitation in recovery work. Pittman then
asked Schubert if he could recommend an adsorption method for recovering
product from large volumes of solution containing considerable iron.
Schubert suggested that IR-1 adsorption columns (40-60 mesh size resin)
be used with an HCl solution, if possible.

At 2:00 p.m. Morgan, Ghiorso, Jaffey, and Simpson attended a
meeting of the Committee for the Instrument Volume of the Project
Record in Room 251, Ryerson Laboratory. Others present were
Aebersold, Borkowski, Borst, Collins, English, Jesse, Mulliken,
Parker, Rose, Shonka, Stephenson, and Zirkle.

At 7:45 p.m. I attended a meeting in Room 209, Eckhart Hall,
of the Basic Chemistry, Recovery, and Instrument groups of my section.
Others present were Abraham, Asprey, Connick, Cressman, Cunningham,
Daniels, Dixon, Fineman, Florin, Ghiorso, Gilbreath, Hagemann,
Hellman, Hindman, Howland, Hufford, Hyman, Jaffey, James, Jones, Katzin,
Kelley, Lawroski, Manning, MclLane, Morgan, Nickson, Perlman, Peterson,
Phipps, Reinhardt, Schaffner, Seifert, Sheft, Simpson, Stewart,
Studier, R. C. Thompson, Van Winkle, and others. I introduced Nickson
who stated the tolerance value for beta and gamma-radiation remains
unchanged at 100 mr per day. He then described the conditions
expected in studies made on those who have received over-exposure
to beta and gamma-radiation. These include in order of occurence
proceeding to more serious results: erythema, pigmentation, atrophy,
blood vessel changes (decrease in number of vessels and/or
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telangiectasia), hypertrophy, ulceration, cancer. He gave some more
recent data on tolerance levels of plutonium that indicate a limit of
0.7 microgram fixed in the body. To detect such a quantity, 24-hour
urine samples will be required. Extreme precautions, such as remaining
at home during the collection period, will be necessary to avoid con-
tamination. I asked whether the worker could go out and play golf for
that day, and Nickson said it could be done.

After Nickson's talk, I asked Asprey to describe his solubility
measurements on compounds of Pu(III) and Pu(VI). He first gave the
results for Pu(VI) compounds formed with lithium, potassium, and sodium
hydroxides. He also reported on the considerable amount of work done
on the solubility and composition of crystalline Pu(III) sulfate.

I next introduced Jaffey who gave the results of a neutron
bombardment of ionium. The sample, which was 25 percent 10230 ana
75 percent Thzaz, was bombarded alongside a sample of ordinary thorium
and two gold monitors. The cross section of ionium was calculated to
be 88 barns. I suggested the possibility of measuring the ratio of
U23?% to Pa?’! formed in bombarding such a sample, saying it would be
desirable to put a milligram of this ionium-thorium mixture in the
Clinton pile for an extended bombardment.

According to today's paper, with fierce fighting still raging
near Davao--a city on Mindanao Island--General MacArthur says the
island is 90 percent liberated.

The Project Council Policy Meeting held at at 2:05 p.m.
“in Room 209, Eckhart Hall was attended by Captain T. S. Chapman,
Cohn, C. M. Cooper, Compton, Daniels, Dempster, Doan, Franck,
Greninger, Hamilton, W. B. Harrell, Hilberry, Hogness, Howe,
J. R. Huffman, Jacobson, Johnson, Leverett, McKinley, Major
E. J. Murphy, Nordheim, Spedding, Stearns, Stone, Szilard,
Tracy, Warner, C. J. Watson, W. W. Watson, J. E. Wirth, and
Z2inn. Compton recalled some conversations he had in Washington
with Groves, Nichols, and Bush with regard to trends in the
future. Concern for postwar development of this project is
growing more and more real, and the intention obviously is to
go ahead. Compton added that when Groves passed this informa-
tion on to him it was with the intention that it be given to
the Council but should go no further. Progress is being made
in appointing the new policy committee although the death of
the President and recent war developments have interfered.
Compton explained that the committee would be responsible to
the President and would be made up exclusively of civilians;
reporting to the committee would be several panels made up of
Army, Navy, scientific men, etc.

Compton said that (1) the Chicago contract has definitely
been extended to June 30, 1946, (2) there appear to be no
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obstacles to the transfer of the Clinton Laboratories to Monsanto,
and (3) the budget for the Argonne Laboratory was included in

the Met Lab budget and the groups there will probably be made
into a single unit.

There was an inconclusive discussion of a possible
dividing line between the type of pile investigations to be
conducted at Chicago and at Clinton.

Various plans for future policy and information meetings
were considered, and Compton decided there would be a policy
meeting next month but no general information meetings. The
meeting adjourned at 4:15.

Thursday, May 17, 1945

The Heavy Isotopes Group met at 8:30 a.m. in my office. The
meeting was attended by Cunningham, Ghiorso, Hagemann, Hindman, Hyde,
James, Jones, Katzin, La Chapelle, Manning, Mclane, Morgan, 0'Connor,
Perlman, Peterson, Scott, Studier, R. C. Thompson, Van Winkle,
Weissbourd, and me. Jones listed the samples we have from Site W:

w-1 26 gt
W-3 34 gt
T-5-03-RES 62 gt
B-5-04-B1 90 gt

Manning read the proposals Kohman sent me about nomenclature:

_ ~ Mhegawatt days
.g/long ton = ppm = short ton

gt

pb pile bombardment

gte = gt equivalent (away from U) using additive terms

I then spoke on a number of general matters including the
status of Berkeley bombardments.

237

Hindman discussed the status of the Np extraction.

Weissbourd described the search for U232 in the uranium +
deuterons target. There is an alpha-particle peak at approximately

3.7 cm. He questions whether it is from pu?3? or v?32,
We scheduled the specific activity determination on 100 gt
Plutonium to be finished by next Thursday.

A memo, “"Preparation of Absolute B Standards and Application
to the Determination of Neutron Flux," by T. B. Novey and P. W. Levy
arrived for me. I immediately routed it to some of the men.
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I played 15 holes of golf at Evergreen with Morgan, Lawroski,
and Perlman. (Tom Morgan and Steve Lawroski won our "low ball plus
low total" match, 2 up. TM-56, SL-46, GS-45, IP-56 for nine, TM-93,
SL-75, GS-80, IP-89 for 15.)

U.S. Marines have been battling in the suburbs of Naha,
capital of Okinawa, for four days, and Admiral Nimitz announced that
the island campaign has cost the lives of 3,781 U.S. troops and
ground casualties of 20,950, according to this morning's paper.

Friday, May 18, 1945

At 8:30 a.m. I held a meeting in my office of the Council of
Section C-I, which was attended by Albaugh, Cunningham, Davidson,
Egan, Gilbreath, Hindman, Jaffey, Jones, Katzin, Lawroski, Manning,
Simpson, Stewart, and R. Thompson. Manning reported on the Project
Council Physics Information Meeting of May 15 and Chemistry Informa-
tion Meeting of May 16. During the discussion of the Chemistry
Meeting Jaffey interposed the question of the future status of the
Information Meetings. I indicated that after July there is likely
to be a quarterly meeting at which the men doing the work will report
rather than the section chiefs--we do not know whether this will
include men from other sites. I added that as far as our own work
is concerned, the procedure probably will be to prepare a brief
monthly report like our present report to the division head with the
details written up as collected papers; this will save writing long
monthly reports and will make it unnecessary to rewrite them as
collected papers next year. I explained that our weekly section
meetings will be closely covered and written up the same day. (The
notetaking will be rotated among a number of men.) I also pointed
out that the usual type of monthly report will be necessary for June
to finish reporting all old work.

I read a copy of Cunningham's memo to Daniels giving the
Problem Abstracts for Sub-section 2, Section C-I, for April 15 through
May 15, 1945.

In a memo to Wayne Johnson, I explain that when Stan Thompson
returns to the Met Lab next month his status will be entirely changed
from his previous assignment here; we plan to have him work in a
broader field with more independent research effort.

I wrote to Vance Cooper at Site W, answering his request of
May 9 for my advice on his future course of action. I say, with
some hesitation, that Clinton is probably the choice to make on the
basis that the possibility there of continuous employment is fairly
good and that I know he really enjoys this field. I add that there
is a fair chance that this field has a very good future. I mention
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that Warren Johnson will be at Site W for a few days beginning next
Thursday to make arrangements for the return of men to Clinton.
Cooper should take the opportunity to complete the final arrangements
if this is his decision.

I also replied to Watt's letter of May 10 and, among other
things, tell him that we have been very pleased with both Roy Thompson
and Tom Morgan, Texans whom Watt suggested we hire.

Compton sent a memo to Whitaker requesting the transfer of
Perlman from the Clinton payroll to the Metallurgical Project payroll
as of May 21. He stated that it will be necessary for Perlman to spend
from ten to fifteen days a month at Hanford on Project office business
for the next four to six months, consequently he is being transferred
for the time being directly to Compton's office rather than to the
laboratory organization.

According to today's paper Japanese newspapers are preparing
“the national mind" for word of the defeat at Okinawa,

Saturday, May 19, 1945

Mulliken sent all volume editors a memo dated May 18, giving
the present status of the outline and editorial organization of the"
Metallurgical Project Record. I am listed as volume editor for
Volumes 14A and 14B, Chemistry and Metallurgy of the Transuranium
Elements; and Volumes 17A and 17B, Production and Separation of U
I am also on the editorial committee for Volumes 2A and 2B, General
Nuclear Physics; Volumes 9A and 9B, Radiochemistry and Fission Products;
and Volume 24, Project Handbook. Members of Section C-I are on the
committees of Volumes 8A and 8B, Physical Instrumentation, (Ghiorso,
Jaffey); Volumes 9 and 9a (Jaffey); Volumes 11 and 11A, Chemistry of
Uranium, (Katz, Assistant Editor); Volumes 14A and 14B (Manning,
Associate Editor, Cunningham); Volumes 15A and 15B, Bismuth Phosphate
Separations Process (Albaugh, Associate Editor); Volumes 16A and 16B,
Alternate Separations Processes (Manning, Associate Editor, Lawroski):;
Volumes 17A and 17B (Katzin, Associate Editor).

233

I received another letter from Stan Thompson dated May 17. He
is following the suggestions I made to him. He mentioned many of the
men will be leaving Hanford about the middle of June and taking
vacations en route to their destinations. These include Goeckermann,
Miller, Ballou, Hill, Gaarder, Lincoln, and Turk. A few men have been
offered employment at other locations with du Pont. Bernie Fries has
accepted a position with California Research Company.

/7

I sent Joe Hamilton, at his request, a description of our best

method for separating protactinium from thorium, uranium, and fission

30



5/19/45 (cont.)

products. I also tell him that we have.prepared a solution of about
three micrograms of Pa?3®! for him which we will send as soon as we
learn the mechanism for doing so.

The efforts in San Francisco to complete the formation of the

United Nations are being delayed by Stalin, Gromyko keeps saying that
he has not yet received his instructions.

Sunday, May 20, 1945

I played 18 holes of golf at Cog Hill No. 1 with French Hagemann,
Steve Lawroski, and Iz Perlman. French and Steve were teamed in a
"low ball and low total" match against Iz and me. French and Steve
won the match, 7 and 6. (FH-114, SL-106, GS-110, IP-114). Helen, Iz,
and I then played nine holes of golf at Jackson Park.

Monday, May 21, 1945

Perlman was officially transferred from the Clinton Laboratories
payroll to the Metallurgical Project payroll today.

I received a copy of a May 21 memo from Albaugh to Daniels
giving the problem abstracts for Sub-section 1, Section C-I for the
period April 15 to May 15, 1945.

Heavy fighting still continues in Okinawa, according to today's

paper, and U.S. troops are closing in on Shuri, Okinawa's fortress city.

Tuesday, May 22, 1945

_ Budd Gore notified the employees that Memorial Day, May 30, will
not be regarded as a holiday, but that weekly-rated employees will be
paid time and one-half for that day.

Hogness informed Stearns that since Egan is leaving to return
to his former job, it has been necessary to reorganize his group. v
Therefore, we find it necessary to retain the services of Bernard
Weissbourd who had been slated to go to Clinton Laboratories.

Compton sent a letter of appreciation to Franck for his
important contributions to our activities during the past years.
Franck is leaving the Project as of June 30.

At night Perlman left to return to Hanford.

An article entitled, "Secret Army Fought Nazi Atom Bomb" appeared
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in the London Express dated May 21, 1945. It is the story of the
sabotage efforts on the heavy water plant at Rjukan, Norway, in 1943
and the sinking of a ferry in April of 1944, carrying 12 tons of heavy
water bound for Austria.

Great Britain's first general election in ten years appears
imminent, according to today's paper, rejecting Churchill's proposal
for extension of the present coalition government until the end of the
Japanese war.

Wednesday, May 23, 1945

The Council of Section C-I met in my office at 8:30 a.m.
Present were Albaugh, Cunningham, Davidson, Egan, Ghiorso, Gilbreath,
Hindman, Jaffey, Jones, Katzin, Lawroski, Manning, Simpson, Stewart,
and Thompson. I announced that Stewart will take over Jones' job of
arranging for irradiations after July 1.

I then asked for a review of the writing situation. Davidson,
Cunningham, Albaugh, Lawroski, Simpson, and Manning reported. Albaugh
mentioned that most of his chapters are finished because of a ghost
writer who is available, namely, Hyman. Lawroski said that his chapters
are progressing; again the good ghost writer, Hyman, is being used.

I mentioned we are associated with some other volumes as well
as those for which we have primary resporisibility, pointing out that
I am on the editorial board of Volume 2 (General Nuclear Physics)
and that the section on heavy isotopes of that volume will probably
contain the heavy end of the isotope table, brought up-to-date, and
a chart of the four radioactive series. Volume 8 on instrumentation
will have Ghiorso, Jaffey, and English on the editorial board; and I
am on the editorial committee of Volume 24, the Project Handbook
(although I do not know yet what is to be done).

Stewart again urged that recovery samples be sent to him.

I told the group that Allison has sent us the rare earth fraction
from plutonium purified at Site Y and that James has found approximately
2 x 107 ¢/m of 952*! which would correspond to 0.5 micrograms if the
half-life is 50 years (we know it is greater than 15 years). The
material still has to be separated from 1 gram of lanthanum.

Simpson brought up the matter of finding documents marked
"restricted" when he was patrolling Monday night. During a general
discussion of security rules which followed, I remarked that once
you are down for a violation, no matter whether it is justifiable or
not, it is just about as irreversible as getting a sock in the head.

Hindman asked if the "no smoking" rule could be modified to
allow smoking in offices and laboratories where no product is handled.
I thought this might lead to the loss of the filtered air, which
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perhaps we do not want any more. I added that I have become very used
to clean laboratories. After determining that the "no smoking" rule
works a hardship on four of the men, I agreed to investigate the
possibility of relaxing the "no smoking"” rule for the offices.

I brought up the question of meetings after July 1. Jaffey
proposed that the planning-type meeting be held in the daytime because
at night one is too weary to do that sort of thing carefully. I asked
about the Wednesday night type of meeting. We discussed dropping it
because everybody will be in on the regular planning meetings which
will cover all the material. Finally it was decided that there should
‘be a meeting periodically to coordinate all the work of a particular
type. The opinion was expressed that once every two weeks should be
adequate for such meetings and, in that case, an evening meeting would
not be objectionable.

Katzin sent Daniels a memo dated May 21 giving the Problem
Abstracts for Group 9, Section C-I, for April 16 to May 15, 1945.

I read a copy of a memo dated May 22 from Zachariasen to Stearns
about the results of his examination of a new sample of protactinium
oxide submitted by Larson of Section C-I. He found only one crystalline
phase in the sample, the same as observed in an earlier sample. The
lattice constant is still too low for the phase to be pure PaO2. He
stated that further progress on this problem depends upon the ability
of the chemists to provide reliable chemical information about the
sample.

In a memo dated May 22 to Laboratory and Division Directors, -
Mulliken asks for comments to be used in preparing a two-page cross
section of laboratory opinion on the following questions:

What will the nation gain by open publication of the
great bulk of the information obtained in the work of
the Project?

Where should the line be drawn between material to be
published and material to be withheld? (For example,
detailed designs of major installations or details of
special processes might be withheld.)

Compton was notified by Colonel Nichols that an additional
25 grams of u23% and 15 grams of Pu?3? will be shipped to the Project
at the earliest possible date.

At 7:45 p.m. in Room 209, Eckhart Hall, I attended a meeting of
the u?33 Group. Others present were Ader, Asprey, Egan, Florin,
Ghiorso, Gilbreath, Hagemann, Hindman, Hyde, Jaffey, Jones, Katzin,
Larson, Manning, Morgan, Peterson, Phipps, Reinhardt, Simpson, Stewart,
Studier, Roy Thompson, Van Winkle, and others. ' I opened the meeting
and turned it over to Katzin to preside.
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Studier, the first speaker, reported on absorption studies of
the radiations from enriched U2%5 and from Pa2%3. 1In the u?3’ sample
he has found a 170 kev gamma-ray of yield exceeding the number of
alpha disintegrations of y23s present in the sample. It is suggested
that the gamma-ray may originate with the U23" present which has a
much higher specific activity. The examination of the pa?33 sample
did not show the 1.5 Mev component that had been reported by Stoughton.
There seems to be at least seven components, in addition to the alpha-

ray component, in the radiation spectrum of u233,

. Hagemann discussed some further work on the decay products of
U?33, first reviewing the work of six months ago which resulted in a
tentative scheme involving alpha decay of Ra22% to an alpha-emitting
emanation. Work was discontinued to allow time for a new sample of
%33 o decay and improve the carrying chemistry involved. The
pPressure of other more urgent assignments prevented resumption of the
work until very recently. A few weeks ago word was received that the
Montreal group had found Ra2?5 to be a beta-emitter. The resulting
Ac?25 decayed by successive alpha emissions through 87221 and 85213,
At that time work was resumed here and resulted in confirmation of
the following:
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Hagemann then described the experimental procedure followed to isolate
the decay products and measure the yields.

Katzin next gave a report on the work of Larson and others,
originally meant to be presented by Larson. He described the extraction
of protactinium from a barrel of carbonate ore residues that resulted
in 1.76 mg of pure white material, expected to be mainly protactinium.
After sending a sample to Zachariasen for analysis, the remaining
material was dissolved. A portion was submitted for spectrographic
analysis, and aliquots were counted in the nitrogen chamber. If it
is assumed that the white ignited material is Pas05, the counts
obtained calculate to a half-life of 52,000 years for Pa?3!. The
literature value is 32,000 years * 10 percent. The results of
Zachariasen's examination suggest that there is either some seven
percent by weight of zirconium dioxide present or there are vacancies
in the metal sites of the dioxide crystal which lead to a formula of
Pap_ 902. Spectrographic results show no definitely detectable zirconium;
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the major impurity is 14 percent calcium. Some of the men present
questioned whether the reported calcium content is real.

Examination of a sample of the material in the pulse height
analyzer showed a subsidiary alpha-particle peak at a range of 3.23 cm.
This means there must be an equally abundant gamma-ray of about 325 kev
energy (also observed many years ago in studies by Miss Meitner of
Hahn's laboratory). Katzin suggested that this gamma-ray of known
energy and abundance could be used to calibrate the counting efficiency
of radiation of this energy. I pointed out that the conversion
coefficient of the radiation must be known also. There was a general
discussion of how the data desired for obtaining counting efficiencies
of quantum radiation could be obtained. The meeting was then adjourned.

Yonabaru, fifth city of Okinawa and eastern anchor of the

formidable line across the island, fell to U.S. troops yesterday,
according to today's paper.

Thursday, May 24, 1945

The Heavy Isotopes Group meeting in my office at 8:30 a.m. was
attended by Britain, Cunningham, Florin, Ghiorso, Hagemann, Hindman,
Hopkins, Hyde, Jaffey, James, Jones, Katzin, La Chapelle, Magnusson,
Manning, Morgan, O'Connor, Peterson, Scott, Studier, R. C. Thompson,
Van Winkle, and Weissbourd. I read Allison's letter dated May 21
about the irradiated Pu?®? ang u2?3% samples (Farmer's Special No. 2).
We discussed in detail the plans for working on them.

237

Magnusson reported on the status of the Np isolation. He has

observed x-rays in some of the Np237.

Hindman described his specific activity measurements on pu23-

Pu?*? mixtures.

Peterson talked about the latest results on actinium chemistry.

James completed isolating the 952"! from sample 51c (rare earth
fraction from 160 g of plutonium received from Site Y on May 15).
Pulse analysis indicates 2.5 x 107 alpha c/m; about 3 percent is pu?id?,

I replied to Mulliken's May 22 request for opinions on the
question of publication of Project information. I state that my
Present view is to favor open publication of the majority of the
information obtained in the work of the Project, both in the broad
sense of informing the public and in the scientific tradition of using
the regular scientific channels. I state that I believe it is to the
advantage of world security to do this and, hence to the advantage of
our nation. It would appear nearly impossible for a conference such
as the San Francisco Security Conference to evolve an effective peace
Plan without taking the atomic weapon into account.
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With regard to the question of what proportion of the material
and which of the material should be published, I indicate that my
present inclination is to publish most of it, as to withhold informa-
tion would only breed distrust with no good accomplished since any
other large country could obtain the information in a short time.
Examples of what I think should be published include the existence of
and the important nuclear properties of the heavy isotopes, the funda-
mental chemical information about the nuclear chain reactions and the
chain reacting structures. I observe that perhaps it would be all
right to withhold some of the information about the fabrication of the
final weapon and the actual detailed design of the major manufacturing
installations.

Today's paper reports a shakeup in the President's cabinet--
Attorney General Biddle will be succeeded by Tom C. Clark, Secretary
of Labor Perkins by Federal Judge Lewis B. Schwellenbach, and Secretary
of Agriculture Wickard by Representative Clinton P. Anderson.

Friday, May 25, 1945

I received a memo from Nickson with an unusual request. He
notes that, as we know, the most favored site for deposition of
plutonium in the body is the bones. His group has found in experiments
with dogs that teeth, while not containing as much plutonium as bones,
contain distinctly more plutonium than soft tissue. Therefore, he
would like to receive any teeth extracted from individuals working
with plutonium.

I.played 16 holes of golf at Jackson Park with Arnold. (La-45,
GS-50 for nine; LA-82, GS-88 for 16.)

According to today's paper the campaign on Mindanao is in the
mopping-up stage.

Saturday, May 26, 1945

I attended a meeting in Eckhart Hall at which Colonel Lansdale
spoke about security. At the close of the meeting Daniels and I spoke
to him about the questions on political views being asked by security
investigators. Specifically, I'mentioned the investigator who asked
whether Al Ghiorso had been an ardent supporter of Roosevelt during
the last election. Daniels and I consider such questions to be
improper and possibly deterimental to the morale of the scientists.

Helen and I went to Tam O'Shanter Golf Course to see Bob Hope,

Bing Crosby, Jim Hines, and Chick Evans play in a Bob Hope Golf
Tournament. ’
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Japanese suicide pilots heavily attacked U.S. shipping and air
field installations in the Okinawa area on Thursday and Friday nights,
according to today's paper. This is a new form of suicide attack with
bombers heavily laden with Japanese soldiexs carrying grenades attempt-
ing crash landings.

Sunday, May 27, 1945

French Hagemann, Jerry Howland, S. Sheel, and I travelled by
I.C. RR to the Cherry Hills Golf Club in Flossmoor, Illinois, to play
18 holes of golf. We walked about a mile to and from the Golf Club
from the Flossmoor station. (French and I won a "low ball plus low
total" match, 2 up. FH-110, GS-103, JH-110, Ss-116.)

Monday, May 28, 1945

Stearns requested that Bartky release him from the Met Lab as
of July 1. Stearns feels he has completed the work he came to the Met
Lab to do and he now wants to accept a position offered him at
Washington University. Stearns points out that being in St. Louis to
assist Compton will enable Compton to give more of his time to the Met
Lab.

I read Eugene Rabinowitch's response to Mulliken's request for
comments about the publication of Project results. Rabinowitch says
that the publication of the Project Record is a problem of national
importance and "it cannot be decided by present Army Security authori-
ties or other government departments concerned exclusively with
military problems of the present war." He feels the basic facts
concerning the successful release of nuclear power and its immense
destructive possibilities should be made public and impressed upon
public opinion in this country and all over the world without further
delay. Rabinowitch concludes, "The main point I wanted to make in the
present remarks is that revelation of the fundamental facts concerning
nuclear weapons and an attempt to arrive at a world-wide agreement as
to their control should precede the final decision concerning the
publication of Project results."

I also received and read Farrington Daniels' response to
Mulliken's request. He generally favors publication for reasons such
as more rapid advances in nucleonics and showing the American public
that there is an absolute necessity for the elimination of war. He
does say, however, that if an armament race appears inevitable, we
should change our policies and keep secret details on how to build a
Pile or a weapon, use such secret information as a bargaining power
to force international cooperation and control, and recognize that
we need, under such circumstances, a vigorous research program.
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Chinese troops, in an important victory, captured the important
river port of Yongning (Nanning) on the Si River, shutting Japan's
highway lifeline to Indo-China and Singapore, according to today's
paper.

Tuesday, May 29, 1945

I read a copy of a May 28 memo from Zachariasen to Stearns
reporting on the identification and crystal structure of PuCl,,
identified from a tan-colored volatile substance observed by Westrum
in working with PuClj; the interpretation of the x-ray diffraction
pattern shows the sample to consist of 65 percent PuCly, and 35 percent
PuCls. It is tetragonal and has the UCly-type of structure.

Zachariasen goes on to point out that early attempts to prepare
PuCl, were unsuccessful and that the chemists expressed doubt as to
its existence. Because there is no obvious crystal chemical reason
why the tetrachloride should not exist, he states he has been urging
a new attempt to prepare PuCly. According to Zachariasen, Davidson
does not have faith in the crystal chemistry argument nor does he
share Zachariasen's doubts as to the conclusiveness of the early work.
"Under these circumstances," wrote Zachariasen, "it gives some satis-
faction to announcé that PuCl, now has been made unintentionally as
has been true of the first preparation of so many plutonium compounds."

I received a copy of a memo Hogness sent to Wayne Johnson
asking that Albaugh's termination date be changed from July 1 to
July 15 in order to permit him to complete his writing of Metallurgical
Laboratory Reports. The same would apply to his secretary Dorothy
Black who is working on the same reports.

As a result of Mulliken's request, Nickson wrote a memo to
Jacobson today in which he states:

Therefore it seems to me that one of the most
important functions at hand is the education of the
general public to the fact that the era of atomic power
is at hand. Further, the implications of this fact
must become general knowledge. If the public, as a
whole, is not entirely conversant with the broad
implications of the field of nuclear physics, it seems
reasonably certain that the public will not accept any
organization which attempts to take into account the
implications of these facts.

Hogness sent Stearns data on the SED and ERC men now in the
Chemistry Division about their availability for other assignment.
Those of my men listed as not available for transfer are Ader, Asprey,
Britain, Hopkins, Post, Schraidt, Stewart, Studier, and Weissbourd.
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Two others are to be retained until October 1, Hausman and Kelley, who
are on the solvent extraction program.

I wrote to Allison at Site Y that we sent him today (through the
Area Office) 22.0 mg Np2®? in the form of Np(V) nitrate solution. I
remind him that we would like half the material returned when he is
finished with his experiments. I mention we are retaining 2 mg and
estimate that we have obtained about an 80 percent yield from the
material sent from Hanford. I explain that the Hanford yield has not
been so high as expected because of an extraneous precipitate in the
extraction step that caused a 60 percent loss. I go on to say that a
modified neptunium extraction process has since been successfully
tested in the Hanford semiworks and that we could get at least 100 mg
of Np237 from a second run at Hanford. I ask how he would regard
asking them to make another run--I, of course, am in favor of it.
Then in a P.S. to the letter I add that Perlman has just told me that
June would be a good time for a special neptunium run. I also tell
him about our finding 2.5 x 107 ¢/m of 952%! in the sample (1945-5-5)
that he shipped us and ask that he save more fractions of this type
for us if it is not too much trouble for him.

Allison later called me from Site Y to tell me that the CW-2
samples (u23% and Pu?3® irradiated in the Hanford reactor--part of
"Farmer's special’) will leave Site Y by truck on Friday and arrive
here about Monday--they are in a one-ton lead cylinder.

I told him about the 22 mg of Np237 sent to him and suggested
we ask for another run. He asked me to have Wigner initiate his
request for 50 g of heavy vitamin B(B!'?!) through proper channels.

According to today's headlines, 450 B-29s hit a wide area of

Yokohama, Japan's fifth city and an important industrial and shipping
center.

Wednesday, May 30, 1945

At 8:30 a.m. the Council of our section met in my office.
Attendees were Cunningham, Egan, Ghiorso, Gilbreath, Hindman, Jones,
Katzin, Lawroski, Manning, Simpson, and Stewart. I opened the meeting
by observing it would be short because of time needed for the inventory
being taken. I reminded the men to fill out rating sheets for all the
men before July 1, including those who are leaving. I then read the
memo from Nickson requesting that any persons working with plutonium
bring in any teeth which have been extracted in order to examine them
for plutonium deposition. I also reminded everyone that the guards
are under pressure this week to find as many violations as possible.

We explored the availability of one of our three spectro-
Photometers for use by Clinton and concluded that all three instruments
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should be retained here. I then asked that copies of the Project
reproduction of the Reviews of Modern Physics "Table of Isotopes" be
traded with Mrs. Rogers for the actual reprints.

I announced a new work assignment which is presumably still
guite secret. We are to develop an analytical program for the recovery
of uranium from low grade ores. Six men will be assigned to work out
the procedures, and then six men (these or others) will be sent to
Mallinckrodt at St. Louis in about six months.

I concluded the meeting by saying that after July 1, the
Separations Sub-section will consist of only one group working on
solvent extraction and will be part of the other section of the
Chemistry Division. Lawroski and Gilbreath will be group leader and
assistant group leader, respectively. The group will consist of 12
men.

Everyone in Section C-I participated today in taking an inven-
tory of all equipment and non-expendable supplies in the Section.

Zachariasen supplemented his May 28 memo to Stearns announcing
the identification of PuCl, with another memo dated May 29, in which
he mentions that he has learned that the sample may have contained
small amounts of impurities which could have stabilized the PuCly
structure; hence the existence of pure PuCl,; has not been definitely
proved. He urges that renewed attempts be made to prepare the
tetrachloride using highly pure starting material.

Stearns sent me a letter announcing that, by virtue of my work
at the Met Lab, I am gqualified to receive a Certificate of Merit from
the OSRD. He asks me to notify him if I have already received a
certificate from another OSRD employer or, if not, if I want a
certificate sent to me.

At 7:45 p.m. in Room 209, Eckhart Hall, I attended the meeting
of the Basic Chemistry, Recovery, and Instrument Groups. Others
present were Ader, Ames, Anderson, Mrs. Cortelyou, Cunningham,
Davidson, Dixon, Florin, Fried, Ghiorso, Gilbreath, Greenlee,
Hagemann, Hindman, Hopkins, Howland, Hyde, Hyman, Jaffey, James,
Jones, Katzin, Magnusson,.Malm, Manning, McLane, Morgan, Nickson,
Peterson, Phipps, Rabinowitch, Robinson, Simpson, Stewart, R. Thompson,
Van Winkle, Westrum, Miss Young, and others. I opened the meeting
and then turned it over to Cunningham who had Anderson speak about
his analysis of four types of Pu(IV) solid sulfate compounds:
Pu(SOy) 2+ 4H20; Puz0(S04)3-8H20; KyPu(SOy)4+H20; (NHy)yPu(SOy)4-1l or
2H,0. . ' ’

Fried described the preparation of neptunium metal by reduction
of the trifluoride at 1,200-1,300°C with barium, calcium, lithium, or
sodium vapor. Four 25-40 microgram buttons were made and found to be
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malleable. Crystallographic examination by Zachariasen indicates
the structure is not cubic as is plutonium of density 16. The density
was determined pycnometrically to be 17.1-17.8

Morgan described work on the 1 ml dissolver solution from
Site W. The solution was estimated to contain 270 mg of uranium.
Bombardment level was about 110 gt. The pulse analyzer showed that
91 percent of the alpha activity is due to Pu??? and Pu?"?, with the
remaining 9 percent due to uranium. A uranium fraction was isolated.
The uranium plates were prepared electrolytically by Scott and
Hufford. It was expected that the sample would contain about 17 c/m :
of 952*! ang 11 c/m of 96%"2; the fact that 70 and 50 c¢/m, respectively,
were found would seem to indicate that more of these isotopes than ’
expected result when plutonium is bombarded in a uranium slug. The
isotopes found in the material and the amount to be expected in 250 gt
material are as follows:

Uranium Isotopes Plutonium Isotopes
% of total O-activity

Mass % of total Mass 110 gt 250 gt
g-activity, material material
110 gt
material
234 4 238 0.3 1
235 0 239 89.8 -
236 (?) ~0.3 240 1.2 3 to 4
238 4

Other Isotopes

95241 ~0.01 0.1 to 0.5
96242 ~0.01 0.1 to 0.5

In answer to a question from Simpson, I indicated that the identifi-
cation of y236 is, at present, very tentative.

James spoke about some new work with 952“1, the source of the
material being the by-product material from the processing at Site Y
of 160 g of plutonium as peroxide from Hanford. The sample (Met Lab
No. 51c) was received as 2 g of solid material containing about 1/4 g of
lanthanum, ammonium nitrate, iron, magnesium, and 40 mg of plutonium.
The time of decay was one week, measured from the peroxide precipita-
tion at Hanford to the sodium plutonyl acetate precipitation at Site Y.
Five LaF3 cycles were carried out to rid the sample of plutonium. The
2.5 x 107 c/m that resulted were shown to be 97 percent pure 95241,
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James quoted results he and Morgan have obtained that indicate that
the half-life of 95%*! is between 100 and 10,000 years, in which case,
the mass of 952%! corresponding to the 2.5 x 107 cm would be between
1.4 and 140 micrograms.

Manning asked whether further separations have been made from
the original 250 mg of 25 gt plutonium in order to make a more accurate
estimate of the half-life of Pu?"!. I replied that extraction of
952%! from a new, more highly bombarded sample is planned and that
measuring the rate of decrease in the rate of growth of 952*1 would
then serve to bracket the half-life of 942%!,

Memorial Day's headline reads "51 Sq. Mi. of Tokyo in Ruins."

This is a result of six incendiary raids starting last February 25
and has led to our loss of 50 B-29s.

Thursday, May 31, 1945

At 8:30 a.m. the Heavy Isotopes Group met in my office. The

" meeting was attended by Britain, Cunningham, Florin, Ghiorso, Hindman,
Hopkins, Hyde, Jaffey, James, Jones, Katzin, La Chapelle, Magnusson,
Manning, McLane, Morgan, O'Connor, Peterson, Scott, Studier, R. C.
Thompson, Van Winkle, and Weissbourd. I explained about note-~taking
at our planning meetings after July 1l: first week - Jaffey, second
week - R. Thompson, third week - James, fourth week - Morgan, fifth
week - Peterson. O'Connor is the alternate.

I led a discussion about how to handle the W-2 samples
(Farmer's specials - Hanford bombarded plutonium and v23%) coming
from Site Y in a one-ton lead container.

The only work activity scheduled was to have Morgan make a
plate of the recent Hanford Np237 (about 200 micrograms) free of
pa?d3 for Ghiorso; he is also to prepare a plate of about 200 micro-
grams of the second Clinton Np237. Protactinium-231 will be used as
a tracer for the Pa?33,

We then discussed the status of the work of each of the other
men present at the meeting.

Today is the last day at the laboratory for Irving Sheft. He
is transferring to Monsanto.

Don Stewart completed his paper, "Solubility of Plutonium in
Organic Solvents; Partition with Aqueous Media." It is to be used as
Chapter 5 of Volume 14A of the Plutonium Project Record,

Today's paper reports that Chiang Kai-shek has resigned as
premier but. has retained his position as president and head of state.
It is assumed that he will devote himself to his main job of supreme
commander of Allied forces in the China theatér of operation.
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Friday, June 1, 1945

Stanley G. Thompson has now rejoined the Met Lab.

Hogness prepared a summary of the manpower distribution for the
Chemistry Division as of June 1, 1945. It shows the following for my

section.
Number of Men

Apr, May
Albaugh R. Thompson, Extraction 6 0
(Separation Processes, and decontamination
18 men) Gilbreath, Process 7 8
development _
Lawroski, Solvent extrac- 12 9
tion
Cunningham Simpson, High vacuum work 9 7
(Basic Chemistry, Hindman, Basic chemistry 11 13
37 men) Stewart, Recovery 6 6
Ghiorso, Instruments and 9 10
physical instruments
Katzin 23 work 7 8
(23 work,
9 men)
No group assignment 2
Administration - Seaborg, Manning, Jones, Albaugh, _6 _6
Cunningham, Katzin
Total 73 69

At 3:30 p.m. Perlman at Site W called me. He gave me some data
on the dissolver solutions, W-11 and W-12. Perlman also told me that
of the "Farmer's Samples,”" No. 2 received about six times the
irradiation of No. 1 and was removed from the pile on April 12,

1945.

Perlman asked me to tell Daniels that he has an upper berth
to Portland at 1:30 a.m., June 9. He also gave me a message to pass
on to Burton--Samples No. 99 and No. 161 have equal irradiation.
This does not explain the discrepancies.

I played 18 holes of golf at Jackson Park with Winston Manning.
(WM-116, GS-93.)
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According to today's paper the U.S. launched a big B-29 daylight
attack on Osaka, and American troops broke through Japanese defenses
on Okinawa. At home there is mounting concern over the struggle for
supremacy in Europe as Great Britain and Russia maneuver for the top
position.

Saturday, June 2, 1945

I received a letter dated May 18 from President Robert Sproul
in Berkeley. He explained that my letter of February 15, seeking the
University's agreement that we assign all rights of Case 61 to the
Government, has remained unanswered this long a time because the
information it gave was at variance with representations earlier made
to the Regents of the University of California. The Regents had
understood that we were to assign all of our interests in the patents
and seek no personal reward. Sproul went on to say that they have
reconsidered their position and have decided not to agree to the
proposals in my letter, at least until more information is available.

I sent a copy of Sproul's letter to Kennedy at Site Y. I
explain I received it just about five minutes ago and have not yet
formed any opinion. I ask for reactions from him, Emilio, and Art
to this new information.

Albaugh completed preparation of Chapter 8, Volume 15 of the
Project Record, entitled "Decontamination Cycles.”

In the early afternoon, I attended a meeting about a request
for suggestions on the postwar future of nucleonics, received from
the panel composed of Compton, Fermi, Lawrence, and Oppenheimer.

This group of men has been appointed as the scientific panel to the
Interim Committee, which has been created as an advisory committee
to the Secretary of War. Others present were Bartky, Cole, Daniels,
Dempster, Franck, Hogness, Howe, Hughes, Jacobson, Mulliken, Nickson,
Stearns, Szilard, Warner, Wigner, and Zinn.

"Big U.S. Gains on Okinawa!" reads today's top headlines. Also
in the paper is the text of the President's message to Congress
yesterday, outlining his plan to bring the war in the Pacific to an
end.

Sunday, June 3, 1945

I played 18 holes of golf at Silver Lake Golf Club, south
course, (147th Street and 82nd Avenue, Orland Park, Illinois) with
Stan Thompson, Steve Lawroski, and Winston Manning. (ST and SL won
a "low ball plus low total"™ match, 6 and 4. ST-108, SL-97, GS-101,
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WM-119). We then played nine holes on the North Championship Course.
Stan and I won a match. (ST-53, SL-57, GS-52, WM-69.)

Jaffey left in the evening on a trip to the Mallinckrodt plant
in St. Louis. This is in connection with our assignment to develop
improved analytical methods for their use in the uranium extraction
process.

The Chicago Sun's headline this morning says, "Russia Touches

Off Crisis at Parley." Moscow is demanding a complete Big Five veto
in the United Nations' charter at the discussion in San Francisco.

Monday, June 4, 1945

Jaffey is still visiting the Mallinckrodt plant in St. Louis.

I issued an organization chart of Section C-I as of June 1,
1945. This chart shows that the following men are leaving my section
on or before July 1l: Abraham, Bradt, Davidson, Dixon, Dorsey, Egan,
Fields, Greenlee, Hellman, Hopkins, Howland, Hufford, Krueger, La
Chapelle, Larson, Mclane, Phipps, Post, Reinhardt, Simon, Winner, and
Wolf. We are also losing Mildred Bolden, a secretary; seven technicians;
and two laboratory assistants.

Organization of Section C-I
(As of June 1, 1945)

Glenn T. Seaborg - Section Chief
Ruth P. Rogers - Secretary to Seaborg

Winston M. Manning ~ Associate Secion Chief
Jane Horwich - Secretary to Manning

Thomas O. Jones - Assistant to the Section Chief
Mary Williams - Secretary1
Beatrice Greenberg - Typist2

Thelma Hays - Typist, on loan from Information Department
Norma Shaw - Draftsman, from Information Department

Section C-I, Separation Processes

Frederick W. Albaugh - Assistant Section Chief
Dorothy Black - Secretary to Albaugh

Group 3, Process Development,
Gilbreath, James R. - Group Leader
Blaedel, Walter J. - Research Associate
Bradt, Rexford -~ Research Associate
Post, Roy [SED] - Research Assistant?
Sedlet, Jacob - Research Assistant
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Walling, Mathew T. - Research Assistant
Winner, Bernard - Research Assistant?
Bolden, Mildred - Secretary2

Boykin, Pearline - Technician?

Group 4, Solvent Extraction,

Lawroski, Stephen .- Group Leader

Egan, C. J. - Assistant Group Leader?
Schaffner, Irwin J. - Research Associate
Simon, Wilbur - Research Associate?

Hyman, Herbert H. - Research Associate

Ader, Milton [SED] - Research Assistant
Hausman, Eugene A. [SED] - Research Assistant (half-time)
Reinhardt, Richard - Research Assistant?
Schraidt, John H. [SED] - Research Assistant
Dorcy, Dan J. - Draftsman

Giacchetti, Olga - Technician (half-time)
Murray, Betty - Technician?

Krinsky, Jerome - Technician? (part time)
Summers, Mildred - Technician

Sub-section II, Basic Chemistry and Service

Burris B. Cunningham, Assistant Section Chief

Group 5, Basic Dry Chemistry,

Simpson, Oliver C. - Group Leader

Davidson, Norman R. - Assistant Group Leader?
Abraham, Bernard - Research Associate®

Fried, Sherman - Research Associate

Phipps, Thomas E. - Research Associate®
Seifert, Ralph ~ Research Associate

Westrum, Edgar R. - Research Associate

Erway, Norman - Glassblower

Thomson, Helen - Technician

Group 6, Basic Wet Chemistry,

Hindman, James C. - Group Leader
Howland, Jerome J. - Research Associate’
Morgan, Leon - Research Associate

Ames, Donald [SED] - Research Assistant
Dixon, Jonathan - Research Assistant?
Florin, Alan E. - Research Assistant
Greenlee, Roy W. - Research Assistant?
James, Ralph A. - Research Assistant

La Chapelle, T. J. - Research Assistant’
Magnusson, Lawrence - Research Assistant
McLane, Keith - Research Assistant?
O'Connor, Paul - Research Assistant
Peterson, Sigfred - Research Assistant
Mokstad, Betty - Technician®
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Group 7, Recovery,

Stewart, Donald C. [SED] - Group Leader
Anderson, Herbert H. [SED] - Research Associate
Asprey, Larned B. [SED] - Research Assistant
Britain, J. W. [SED] - Research Assistant
Fields, Paul - Research Assistant?

Fineman, Phillip [SED] - Research Assistant
Giacchetti, Olga - Technician (half-time)

Group 8, Instruments and Physical Measurements,
Ghiorso, Albert - Group Leader

Jaffey, Arthur H. - Assistant Group Leader
Krueger, Albert C. - Research Associate®
Robinson, Herman P. - Research Associate
Crawford, John A. ~ Research Assistant

Dorsey, John - Research Assistant®

Hufford, Duane - Research Assistant®

Scott, Benjamin - Research Assistant

Walsh Patricia - Research Assistant
Weissbourd, Bernard [ERC] - Research Assistant
Billington, Hubert ~ Technician

Towle, Virginia - Technician®

Group 9, 23 work

Katzin, Leonard I. - Assistant Section Chief
Hagemann, French T. - Research Associate
Hellman, Nison N. - Research Associate®
Larson, Raymond G. - Research Associate®
Studier, Martin [ERC] - Research Associate
Wolf, Michael - Research Associate®

Hyde, Earl - Research Assistant

Kelley, Alec [SED] - Research Assistant
Van Winkle, Quentin - Research Assistant
Pinckard, Marian - Technician®

No Group Assignment

Thompson, Roy C. - Research Associate

Thompson, Stanley G. - Research Associate

Hopkins, Horace [SED] - Research Assistant

Hausman, Eugene A. [SED] - Research Assistant (half-time)
Malm, John G. - Research Assistant

Service Group

Florin, Kathleen - Supervisor

Freeman, Elsie May - Laboratory Assistant®
Porter, Lillie May - Laboratory Assistant®

1Leaving June 16, 1945 Leav1ng June 9
Leaving June 30 Leav1ng June 10
Leaving June 25 : Leav1ng June 15
I’Leaving June 23 Leav1ng July 1
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I was appointed to two of six committes formed at the Met Lab
to prepare suggestions for the postwar future of nucleonics--the
Program Committee chaired by Zinn and the Committee on Social and
Political Implications chaired by Franck.

There was a Chemistry Seminar in Room 251, Ryerson Laboratory.
Franck spoke on the principles of radiation chemistry.

Top news today is again from Okinawa where U.S. troops have cut
off the Chinen Peninsula - the Southeast portion of Okinawa.

Tuesday, June 5, 1945

The CW-2 samples arrived from Site Y by truck. These are
"Farmer's special" samples of U23% and pu?®? irradiated in the Hanford
reactor. They have received about six times the exposure of CW-1
samples.

An organizétion chart of the scientific divisions of the Met
Lab as of June 5, 1945 was issued by Gore.

Organization Chart

Physics

A. J. Dempster, Director
E. P. Wigner, Associate Director

Sections

P-I Instrument
W. P. Jesse, Section Chief

P-IV Crystal Structure
W. H. Zachariasen, Section Chief

P-V Mass Spectroscopy
A. J. Dempster, Section Chief

P-VII Theoretical
Gale Young, Section Chief

P-VIII- Properties of Solids
Gale Young, Section Chief

P-IX Engineering Physics
L. A. Ohlinger, Section Chief

P-XIII
L. Szilard, Section Chief

Health
R. S. Stone, Director _
L. O. Jacobson, Associate Director
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Sections

H~-I Clinical Medicine and Medicinal Research
K. S. Cole, Section Chief

C. L. Prosser, Associate Section Chief

A. Brues, Assistant Section Chief

H-III Medical Industrial Hazards and Health Physics
J. J. Nickson, Section Chief
J. E. Rose, Associate Section Chief

Advisory Committee

William Bloom Paul Hodges
Alexander Brunschwig C. J. Watson
W. R. Harrison Sewell Wright
Chemistry

T. R. Hogness, Director
J. Franck, Associate Director
F. Daniels, Associate Director

Sections

C-1 Separation Studies and Basic Chemistry of the Heavy Elements
G. T. Seaborg, Section Chief

T. 0. Jones, Assistant to Section Chief

W. M. Manning, Associate Section Chief

B. B. Cunningham, Assistant Section Chief

L. I. Katzin, Assistant Section Chief

F. W. Albaugh, Assistant Section Chief

C-II Radiation Studies
"M. Burton, Section Chief
A. 0. Allen, Associate Section Chief

C-III Chemistry of the Fission Products
W. Rubinson, Associate Section Chief

C-IV Analytical Services
J. I. Watters, Section Chief
M. S. Fred, Associate Section Chief

Metallurgy
F. Foote, Director (Acting)

Sections

M-I Metallurgy
F. Foote, Section Chief

M-II Corrosion
E. W. Brugmann, Section Chief

Technology
J. C. Stearns, Director
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Section

T-1V OEtics

G. S. Monk, Section Chief

W. H. McCorkle, Associate Section Chief

"Chemical Research - Separation Processes for Plutonium”
(Seaborg, Section Chief; Manning, Associate Section Chief, Albaugh,
Assistant Section Chief) Report for Month of May 1945 (CN-3000)-was
issued today. It contains the following information of interest.

Solvent Extraction - Research (Gilbreath, Group Leader).

Redox Process operating conditions. Walling and Post drew up
operating conditions and a complete flowsheet for semiworks column
tests on the basis of batch equilibrium data on the various systems
involved. The columns have been designed to give 98-99 percent
recovery of plutonium.

Decontamination obtained by the Redox Process. Winner, Walling,
and Sedlet carried out batch extraction experiments giving MDF's
(minimum decontamination factor) of 107-10° for beta particles and
greater than 10° for gamma-rays. This indicates that adequate decon-
tamination should be obtained.

Distribution of cerium, zirconium, ruthenium, and neptunium
tracers in the Redox Process. Blaedel, Malm, Hopkins, and Reinhardt
carried out tracer experiments that indicate cerium, zirconium, and
ruthenium should separate quite efficiently from plutonium in the
extraction column. It has also been shown that neptunium will follow
plutonium quite completely through the process.

Effect of radiation upon the Redox Process. Hopkins, Penneman,
and Blaedel found that exposure of a two-phase system, simulating that
expected in the first column, to beta radiation five times that of
production plant levels produced no noticeable effect on physical
charecteristics, plutonium extraction, or decontamination.

Reducing agents for the Redox Process. Winner, Post, Blaedel,
Reinhardt, and Walling did further work on a substitute for hydro-
quinone and found that a combination of Fe(II)=-urea or Fe(II)-
hydroxylamine should be satisfactory.

Solvent Extraction (Lawroski, Group Leader).

Redox solvent extraction process-development. Egan, Schaffner,
Schraidt, and Simon. The two 3-inch diameter columns were used to
test the Redox Process with inactive solutions--considerable precautions
must be taken to prevent decomposition of the hydroquinone in the acid
hexone. scrub solution for the second column. Materials are being
ordered for the construction of five smaller columns for testing the
process through two cycles with active scolutions.

Report CS-3009, Chemistry Division Summary Report for May 1945
was also issued today by the Chemistry Division Director's Office. All
Section C-I information in this report appears in the summaries prepared
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by Albaugh, Katzin, and Cunningham for my use at the Project Council
Information Meeting on Chemistry on May 16.

In addition, the Metallurgical Laboratory Report for May 1945
was prepared and issued by the Laboratory Director's Office. The
summary section of the report noted (1) The job of selecting the
scientific personnel who will remain after July 1 has been completed.
Many of those leaving will be working at other DSM laboratories.

(2) More than 50 percent of the total shop time is being devoted to
work on the Thunderhead job for Site Y. The shop at New Chem is being
enlarged to take care of all the work required by the Chemistry
Division. (3) The Chemistry Division is starting construction of the
"hot laboratory" and is building the equipment necessary to complete
the solvent extraction study.

The war in the Pacific continues on several fronts--new marine

landing on the west coast of Okinawa, most of Chinen Peninsula seized
by infantry, and a big fire bombing of Kobe.

Wednesday, June 6, 1945

The Council of Section C-I met at 8:30 a.m. in my office.
The Meeting was attended by Albaugh, Cunningham, Davidson, Egan,
Manning, Simpson, Stewart, R. C. Thompson, and S. G. Thompson, I
opened the meeting by initiating a discussion at Dr. Nickson's request
that we consider having two alpha counts per day for those handling
large amounts of alpha-emitters as is being done at both Site X and
Site Y. After comments by Simpson, Katzin, and Ghiorso, I said that
I will recommend that such procedure be set up.

I pointed out that I have received less than 10 percent of
the letters of appraisal for the personnel reports and said "get them
in." I then mentioned we are keeping all our present rooms until
September 1.

I brought up the subject of recommendations on the scientific,
political, and social future of our project in atomic power, pointing
out that I am on a Committee on Social and Political Implications.
After summarizing the general statement prepared by the local committee
about the political aspects of atomic power, I asked the opinions of
the men about the following possible alternatives in the use of the
atomic bomb: (1) not use the weapon in this war but simply announce
at the end of the war that we have it; (2) tell the world immediately
that we have it and give a demonstration at which representatives of
all countries, including Japan, are invited to see it; (3) make
bombs as fast as possible and use them on Japan. I added that the
committee's opinion is to follow the second procedure.

In the discussion which followed, one man said he would like
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to see no. 3 used on the basis that we should treat it as just another
weapon. I asked if there was not a certain moral aspect that we must
consider. If we are the first to use the weapon and then want to build
up a world organization that would never allow its use again, our
position would be very much weakened. I also mentioned that it might
be important to give a demonstration from the point of view of keeping
our allies' good will; this would be particularly important in the case
of Russia who is our most likely future antagonist in view of Russia's
great future potentialities as an industrial power.

The division of opinion of the people present was mostly
between the possibilities of no. 2 and no. 3. Most people agreed that
a strong international organization is ncesssary but that some pre-
caution must be taken to prevent capturing the whole available supply
of fissionable material by that organization. Some expressed pessimism
to the possibility of forming a sufficiently strong organization to
control the problem, but everyone agreed that it was essential to make
the effort.

Lavender sent me a letter dated June 4 from Washington
enclosing a new draft of the proposed agreement giving the Government
(1) a non-exclusive and royalty-free license to the inventions
covered by Case 52, and (2) all rights to inventions covered by Case
61. He has incorporated some of the changes suggested by the inventors
which I transmitted to him with my April letter. Lavender has
also sent copies of the letter to Kennedy, Segre, Wahl, and Metcalf.

Report CN-3001, "Chemical Research - Basic Chemistry of
Plutonium" (Seaborg, Section Chief; Manning, Associate Section Chief;
Cunningham, Assistant Section Chief), Report for Month of May 1945
was issued today. It contains the following:

Basic Dry Chemistry Group (Davidson, Assistant Group Leader).

Observations on the reaction of PuFj; with oxygen. Abraham
and Davidson attempted unsuccessfully to measure the free energy
change for the reaction 4 PuF; + O, = 3 PuF, + Pu0O,. (The work was
reported because there will be no opportunity to do further work on
the problem.) '

Concerning the existence and stability of anhydrous PuCl,
and PuBr,. Davidson summarized the evidence for and against the
existence of anhydrous PuCl, and PuBr,. He argues that while solid
PuCl, is unstable relative to decomposition into PuCl; and chlorine,
PuCl, molecules exist in the vapor phase when chlorine is passed over
PuCl; in the temperature range of 600°C-800°C.

Some reductions of uranium, thorium, and cerium compounds.
Abraham and Davidson carried out a series of high temperature high
vacuum reductions on these compounds with the aim of extending the
most interesting to compounds of plutonium; subsequent developments
prevented completion of the latter part of the program. The most
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interesting reactions discovered were:

o
(1) uvos + C M—*US + CO;

-]
(2) Thos + C l299—9+ ThS + CO;

(3) CeFg + 11/4 8i > 3/4 SiF, + CeSi:z.

Recovery Group (Stewart, Group Leader).

Separation of uranium and plutonium in Hanford dissolvexr
solution. Britain has developed a method for separating the major
portion of the uranium away from the plutonium and has processed a
1-ml sample of dissolver solution. The method made use of diuranate
and plutonium(IV) hydroxide with ammonia.

_ Plutonium(IV) sulfates. Anderson has prepared mixed salts
of Pu(iv) sulfates with ammonium sulfate and with alkali sulfates.

Plutonium(IV) compounds. Asprey has prepared a number of
"plutonates,"” but the apparent complexities of the systems involved
make definite identification of the salts impossible.

Plutonium(IIX) sulfates. Asprey has prepared a Pu(III)
sulfate as well-formed violet crystals. Analysis would indicate the
formula to be Puy (SO4) 3° 7H,0.

Instruments and Physical Measurements Group (Ghiorso, Group
Leader; Jaffey, Assistant Group Leader).

n,y cross section of pPa23l, Jaffey and Van Winkle have
measured this cross section using material extracted from uranium ores
by Vvan Winkle and Larson. Ten micrograms as the hydroxide were sealed
in a quartz tube and bombarded for 14 hours along with some foil
neutron flux monitors in the CP-3 pile. The bombarded sample was
dissolved, and aliquots mounted on quartz plates and counted in a
mica window Geiger counter. The cross section was computed at 290
barns. This may have a large error since the decay scheme is not
known, and Von Grosse's value for the half-life may not be accurate.

n,y cross section of 10230, Jaffey and Hyde have determined

the cross section of I0°3Y by bombarding a 100 microgram ionium sample
in CP-3 in a manner similar to the Pa23! sample. Depending on the
decay scheme assumed for the UY and whether gold or Th?32 ig used as
the flux monitor, they calculated the cross section to be from 31 to
112 barns. An experiment is planned to determine the cross section
more accurately by bombarding the 10%239%-71h232 pixture for a suffi-
.ciently long period to form U23® and Pa?3! in countable quantities.
Absolute alpha counting is much simpler to perform.

At 7:45 p.m. I attended a meeting in Room 209, Eckhart Hall
of the Separation Processes Sub-section I. Others present were Ader,
Albaugh, Ames, Asprey, Blaedel, Egan, Fields, Gilbreath, Greenlee,
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Hagemann, Hyman, Jaffey, Jones, Katzin, Larson, Lawroski, Manning,
Mclane, Morgan, Peterson, Reinhardt, Schaffner, Sedlet, Studier,

R. Thompson, S. Thompson, Van Winkle, Walling, Winner, and others.
Stan Thompson reported on recent developments at Site W, indicating
that losses in the plant have been averaging about 7 percent, with
most of the loss being rather evenly divided among the extraction step,
the LaFj3 by-product step, the LaFj; product step, and the metathesis
step, each of which has been running between 1 and 1-1/2 percent.
Modifications incorporated in the process have been designed primarily
to permit reduction in the volumes of process solutions. The labora-
tory work at Hanford has been directed mainly toward modification

and improvement of the process, and an auxiliary concentration scheme -
has been developed and tested on a laboratory scale. It involves
dissolution of a bismuth phosphate product precipitate (probably from
a third cycle) in an aqueous solution of KOH and glycerol and repreci-
pltatlng the plutonlum by heating to 50-75°C.

The next speaker was Blaedel who reported on a series of
experiments performed in an effort to estimate the decontamination
that can be obtained with the Redox Process under the recommended
conditions of operation. On the basis of batch extractions it appears
that decontamination should be satisfactory.

The question of veto power in the international security
conference in San Francisco developed into a world crisis of far-
reaching implications. There is disagreement over what was agreed
to at the discussions at Yalta on the veto question.

Thursday, June 7, 1945

The Heavy Isotopes Group met in my office at 8:30 a.m. The
meeting was attended by Cunningham, Florin, Ghiorso, Hagemann, Hindman,
Hopkins, Hyde, Jaffey, James, Jones, Katzin, Magnusson, Manning,
Morgan, O'Connor, Peterson, Scott, Studier, R. C. Thompson, S. G.
Thompson, Van Winkle, and Weissbourd, After I covered a number of
general matters, Ghiorso talked about x-rays from 100 gt Np23
which he was unable to find.

Weissbourd discussed work on a 952"%! and 962“2 mixture and a
search for U232 in the sample from the uranium plus deuterons bombard-
ment.

Hagemann described Th?2° and Th22® from the U223-u232 pmixture.
A number of the other men reported on their work. There was also much
discussion about the efficiency of x-ray counting in Geiger gases and
walls.

At the next meeting Florin will review his work.

Jones sent a memo to Furney asking him to arrange for the proper
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disposal of a very large number of waste solutions and materials
containing plutonium too dilute to justify recovery. The total
Plutonium involved is about 347 mg.

"Big Jap Air Field Captured" reads today's headline; this
refers to the completion of the capture of Okinawa's Naha air field.

Friday, June 8, 1945

In fulfillment of my responsibilities as a member of the
Program Committee to prepare recommendations for use for the scientific
panel advising the Interim Committee, I prepared and sent to Zinn and
Cole a ten-page summary of the chemical aspects of postwar research
and industrial development. My proposed program encompasses eight
areas (1) general investigation of the heavy elements, (2) pile inves-
tigations, (3) isotope separation, (4) military uses, (5) methods of
analysis and instruments, (6) use of tracers, (7) applications of
fissionable material to useful atomic power and other purposes,

(8) fundamental chemistry.

With regard to (1), I propose preparation of all conceivable
heavy isotopes by bombarding the following elements with positive
ions such as protons, deuterons, etc.: Th23°, Thzaz' Pazal, U233,
U23“, U235, Uzas’ 0238, Pu239, Pu2“°, 952"1, etc. I also suggest
Preparation of all conceivable heavy isotopes by intense neutron
bombardment in piles of such elements as pPu23?, pu2*?, py?4!, Np
952“1, 96241, 962%2, I call for determination of nuclear properties
of individual isotopes and the basic chemical and physical properties
of elements 89 to 96. I also ask for the development of natural
sources--new and more efficient means for extraction of uranium and
thorium from ores, the recovery of radium, protactinium, ionium,
actinium, mesothorium, etc., from ores, and a search for new isotopes
of transuranic elements in nature. Under "pile investigations," I
cover construction and operation of piles, converter piles, breeder
riles, and other new piles. Under "isotope separation," I propose
chemical development connected with the electromagnetic method, the
diffusion method, and the thermal diffusion method. I also suggest
the isotopic separation of elements other than uranium using the
electromagnetic method, and propose the investigation of new methods
for the separation of yp?3% including solvent extraction and adsorption
methods, competing chemical reactions, fractional electrolysis, and
centrifuge methods.

237
’

I cover development work on the pPresent type of device, the
use of light elements, and the use of fission products under the
heading "military uses."

Under "fundamental chemistry" I discuss solvent extraction,
radiation chemistry, and photochemistry, less known elements of
importance to atomic power, mechanism of co-precipitation, and natural
radioactive families.
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Manning and I sent a memo to Hogness on salary changes and
reclassifications of academic personnel. It lists the academic per-
sonnel of Section C-I in three categories: (1) those remaining in
Section C-I after July, (2) those leaving Section C-I after July 1
but remaining with the Project in Chicago, and (3) those leaving
the Chicago Project July 1. We made no recommendations for those
men whose salary is $5,000 or more.

Jones requested of Stearns about 5 g of plutonium from a large
shipment of intermediate level product received recently by the ‘
Project Office in Hanford and an equal amount of higher gt material.
This first material is to be used to replace the main portion of our
present working stock of very low gt material produced at Clinton
(which is actually irreplaceable).

I have had conversations with several of the men as a result
of our discussion at Wednesday's Section C-I Council meeting about
the future of the Project. As an example, today I received a memo
from Roy Greenlee who, in expressing concern about an arms race, says,
"There exists, however, one thin ray of hope in the possibility of
isolation and control by the International Organization of the sources
of raw material, supply, and careful surveillance of a certain type
of industrial activity."

The top headline today reads "Reds Give Up Fight on Veto;"

Russia has surrendered in the veto controversy that has stalled
progress of the world security conference for nearly three weeks.

Saturday, June 9, 1945

T. J. La Chapelle transferred-to the Mound ﬁgboratory in Dayton,
Ohio, today.

I read a memo (MUC-GTS-1739) dated June 8 from Davidson about
the existence of solid PuCly. He refers to Dr. Zachariasen's report
that he (Zachariasen) has identified the hitherto unknown substance
PuCl, on the basis of its x-ray diffraction pattern. Davidson reports
that the chemical evidence indicates that the diffraction pattern
Zachariasen observed is primarily UCl,. While Davidson is certain
that the tetrahalide phase is not primarily PuCl,, he is not absolutely
certain that a small amount of PuCly is not isomorphously incorporated
in the UCl, lattice.

Davidson concludes by saying that this is not the first occasion
in which Zachariasen has dogmatically and prematurely announced as
certain, results which are highly questionable;-neither the personal
estimate of the work of other scientists nor the expression by
Zachariasen of his personal satisfaction in the (premature) announcement
of a new result is in accordance with the traditional mode of expre551on
in scientific communication.
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Allison wired me clarifying the types of samples Segré wants.
He wants two aliquots from the CW-2 plutonium sample derived from
Farmer's Special No. 2 (Met Lab sample 49NG). One sample is to be
taken from the undecontaminated solution of the bulk of the yield
and one from the washings in which some aluminum is dissolved in the
attempt to get all the plutonium.

Manning completed recommendations for promotions for the
following men: Ralph James from Junior Chemist to Associate Chemist
with an increase in salary ($265 to $300 per month); Sigfred Peterson
from Junior Chemist to Associate Chemist with a salary increase
(from $275 to $300 per month); Herman Robinson from Associate Chemist
to Chemist with no increase in salary. Hogness signed these requests.

Fighting continues on Okinawa while superforts attack aircraft
factories in Nagoya, Naruo, and Akashi.

Sunday, June 10, 1945

I played 18 holes of golf with Helen and Herman Robinson at
Westgate Valley Golf Club (Ridgeland Road at 131lst Street, Worth,
Illinois). Herman scored 125, and I scored 109.

The top headline in today's Chicago Sun reads "Carriers Blast

Japan Again, Last Okinawa Line Cracks." Admiral Halsey caught the
Japanese off gquard.

Monday, June 11, 1945

The report of the Committee on Political and Social Problems
[Franck (chairman), Hughes, Nickson, Rabinowitch, Seaborg, Stearns,
and Szilard] is being issued today. It consists of I. Preamble,
II. Prospects of Armament Race, III. Prospects of Agreement, and
IV. Methods of International Control. I believe that it is a
significant report, and I quote the Summary:

The development of nuclear power not only constitutes
an important addition to the technological and military
power of the United States but also creates grave political
and economic problems for the future of this country.

Nuclear bombs cannot possibly remain a "secret
weapon" at the exclusive disposal of this country for more
than a few years. The scientific facts on which their
construction is based are well known to scientists of
other countries. Unless an effective international control
of nuclear explosives is instituted, a race for nuclear
armaments is certain to ensue following the first revelation
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of our possession of nuclear weapons to the world. Within ten

years other countries may have bombs, each of which, weighing

less than a ton, could destroy an urban area of more than ten

square miles. In the war to which such such &n. armaments race is likely
to lead, the United States, with its agglomeration of popula-

tion and industry in comparatively few metropolitan districts,

will be at a disadvantage compared to nations whose population

and industry are scattered over large areas.

We believe that these considerations make the use of
nuclear bombs for an early unannounced attack on Japan
inadvisable. If the United States were to be the first to
release this new means of indiscriminate destruction upon
mankind, she would sacrifice public support throughout the
world, precipitate the race for armaments, and prejudice the
possibility of reaching an international agreement on the
future control of such weapons.

! Much more favorable conditions for the eventual achieve-
ment of such an agreement could be created if nuclear bombs
were first revealed to the world by a demonstration in an
appropriately selected uninhabited area.

In case chances for the establishment of an effective
international control of nuclear weapons should have to be
considered slight at the present time, then not only the use
of these weapons against Japan, but even their early demon-
stration, may be contrary to the interests of this country.

A postponement of such a demonstration will have in this case
the advantage of delaying the beginning of the nuclear armaments
race as long as possible. If, during the time gained, ample
support can be made available for further development of the
field in this country, the postponement will substantially
increase the lead which we have established during the present
war, and our position in an armament race or in any later
attempt at international agreement would thus be strengthened.

On the other hand, if no adequate public support for
the development of nucleonics will be available without a
demonstration, the postponement of the latter may be deemed
inadvisable, because enough information might leak out to
cause other nations to start the armament race, in which we
would then be at a disadvantage. There is also the possi-
bility that the distrust of other nations may be aroused if
they know that we are conducting a development under cover of
secrecy, and that this will make it more difficult eventually
to reach an agreement with them.

If the government should decide in favor of an early
demonstration of nuclear weapons, it will then have the
possibility of taking into account the public opinion of this
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country and of the other nations before deciding whether these
weapons should be used in the war against Japan. In this way,
other nations may assume a share of responsibility for such a
fateful decision.

To sum up, we urge that the use of nuclear bombs in this
war be considered as a problem of long-range national policy
rather than of military expediency, and that this policy be
directed primarily to the achievement of an agreement permitting
an effective international control of the means of nuclear
warfare.

The vital importance of such a control for our country
is obvious from the fact that the only effective alternative
method of protecting this country appears to be a dispersal of
our major cities and essential industries.

I read a copy of a letter from Hilberry to Wayne Johnson dated
June 9. He enclosed the rating sheet for Isadore Perlman requesting
the maximum merit increase, thus raising his salary from $450 to $500
per month. Hilberry stated that I would send a supporting memo of
Perlman's research ability. He went on to say that as far as his own
contacts with Perlman are concerned, he cannot recommend him too highly.
Hilberry stated Perlman has worked with him at Hanford since last fall
under extremely difficult conditions and has done an excellent job;
he has not only carried through the necessary liaison tasks smoothly
and effectively, but he also has made a very real contribution to the
actual scientific problems faced at Hanford.

In my letter to Wayne Johnson supporting Hilberry's request
for the maximum increase for Perlman and giving my rating of his
research, I state that I rate him as the best all~around man whom I
have had associated with my chemistry section at Chicago. He is a
highly original and an ingenious experimenter, a very rapid worker
who displays the best of judgment in the planning and interpretation
of his experiments. I say further that if I were given the choice to
have only one man assist me in my experiments I would choose Mr.
Perlman. I point out that Perlman has had a unique role in the
development of the separation processes in that he has participated
in the decisive development at all three sites; and that at Chicago,
Clinton, and Hanford he has made decisive, crucial contributions to
the conception, laboratory development, intermediate stage development,
and production stage of operation of the separation processes.

Warren Johnson wrote a highly supportive letter to Compton
about Perlman's qualifications; ¢his was dated May 10.

Thetford will have to request Wayne Johnson to pay Ruth Rogers
time and one half for the extra 0.4 hour she worked at my request today.

In response to a query of Spedding, Manning said our present
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situation with the control analysis program for Mallinckrodt is such
that we cannot plan to take on any additional men. He indicated that
if there should be any change of plans in the immediate future that
would make it possible for us to take on additional people, he will

let Spedding know.

Fighting is heavy in Okinawa, according to today's paper, and
it is reported that Australian troops have landed on North Borneo.

Tuesday, June 12, 1945

Today Arthur Compton transmitted to Secretary of War, Henry
Stimson, (attention George Harrison) the report of the Committee on
Political and Social Problems. Compton states that "The main point
of this memorandum is the predominating importance of considering
the use of nuclear bombs as a problem of long-range policy rather than
for its military advantage in this war. Their use should thus be
directed primarily toward bringing about some international control
of the means of international warfare." He then says that we suggest
that a technical but not military demonstration be made in order for
the United States to be in a position to support the outlawing of the
military use of atomic weapons.

Morgan has found that the element 95 fraction he has isolated
from target 49DE (100 mg plutonium + 20 Mev deuteron Berkeley bombard-
ment) has decayed sufficiently to count the entire sample in a Geiger
counter--he had measured the electromagnetic radiations on an aliquot
of the sample on April 6. He now finds four gamma and x-ray components:
635 kev, 87 kev, 38 kev, and 12-15 kev. Morgan observes that this
selection of energies seems to be quite different from those obtained
from the aliquot measured on April 6. He concludes that the latest
results are probably more reliable because of the greater statistical
accuracy from the higher counting sample.

Manning sent Brown a list of the suggested subjects for basic
collected papers for Volume 16 of the Metallurgical Project Record.
Authors suggested for the various papers were James, Miller, Turk,
Knox or Halperin, Cunningham, Willard, Thompson, Perlman or Kohman,
Brown, Dam, and Koshland.

The Japanese commander on Okinawa is being asked to surrender
unconditionally, according to today's headline.

Prime Minister Mackenzie King of Canada has won a majority in
Parliament.
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Wednesday, June 13, 1945

The Council of Section C-I met at 8:30 a.m. in my office.
Attending were Albaugh, Cunningham, Davidson, Egan, Ghiorso, Gilbreath,
Hindman, Jaffey, Jones, Katzin, Lawroski, Manning, Seaborg, Simpson,
Stewart, and R. C. Thompson. I mentioned that the meetings this month
will be of a different type, that we will not report work, as has been
done in the past two years. We still will need a monthly abstract for
the Division report. Albaugh indicated he probably would not have a
regular monthly report, but Katzin and Cunningham said that they will.

There was a discussion about reporting after July 1. I indicated
that all future reports will probably come out as MPR papers. These
can be issued as reports immediately. I again mentioned the letters
of appraisal. I said that I know it is a distasteful task, but it has
to be done.

I discussed with Jaffey the present state of radium analysis.
Martin has called from Mallinckrodt and wants to know whether we
could take samples soon; he would like five days notice to cut off
the Bureau of Standards hook-up. Jaffey said he hopes to have tested
a radium solution by tomorrow, but he does not want to promise any-
thing until there had been at least one run. I told him to tell me his
status sometime tomorrow.

Lawroski gave a report on the Redox Process. He indicated
that most of the eguipment for the five smaller columns has been
received, and the room is completed with the concrete shield in place.

Gilbreath discussed problems his group has had with the reducing
agent needed to reduce plutonium to the +3 state. They had planned
to use hydroquinone and hydrazine but this combination was found to
decompose. They also tried ferrous ion and urea unsuccessfully.
They are now trying ferrous-hydroxylamine and ferrous-hydrazine.

.I next reviewed the writing in the Survey Volume 14 and went
over the status of the collected papers.

Katzin brought up a question about the proposed licensing of
chemists in Illinois. The licensing requirements are rather severe.
There was the general feeling that there seems to be some ulterior
motive in passing the bill. I promised to look into the matter so we
can consider further action.

I received a report dated June 11 from Jaffey about his visit
to the Mallinckrodt plant on June 4. He made the visit to learn the
essential problems involved in their uranium extraction process.
After reviewing the extraction process used, Jaffey indicates that
one of the chief problems is to develop a rapid analytical method
for determining the amount of radium in either precipitates or fil-
trates in order to run a large number of analyses on short order for
the St. Louis people. Jaffey believes that a procedure similar to a
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Bureau of Standards procedure should be developed immediately for the
rapid analysis necessary for the pilot plant. He thinks that it might
be possible in the long-range work to develop a simple procedure
involving a separation of radium and simple alpha-counting; the pulse
analyzer may be useful in determining that radium is the only alpha-
emitter present in the final precipitate.

I sent Ernest Lawrence at Berkeley my opinions and suggestions
on the course to be taken for nuclear weapons in the immediate future
and on the question of the postwar future for nucleonics. I indicate
that the opinions I express are shared almost unanimously by the
people associated with me in Section C-I of the Chemistry Division
here. My major points are:

(1) The basic facts concerning the successful release of
nuclear energy and its immense destructive possibilities
should be made public very soon, both to the general
public and to scientific channels. I propose with-
holding only information with respect to the actual
detailed designs of the major manufacturing installations.

(2) With respect to use in the present war, we propose not
to use the weapon on Japan without warning but to demon-
strate the weapon in the presence of all leading countries
including Japan.

(3) On postwar control, I indicate we favor free research
in nucleonics throughout the world and control through
an international organization. Probably the best method
of control lies in the control of the raw materials.
Perhaps the only method of maintaining these controls
would involve world-wide pooling to form a stockpile of
fissionable material to be used by the international
organization for policing purposes. I mention that,
as suggested by Szilard, perhaps control could be
effected by denaturization, i.e., by mixing it with
suitable isotopes to spoil its use for explosive purposes
without interfering too much with its use for research
purposes such as power pile developments.

(4) With respect to the_ organization of postwar’ research in
nucleonics in this country, I state that it would be a
good idea to establish, with government aid, about four
large research laboratories at four of the major univer-
sities. These laboratories should form a sort of a
foundation for the country's research program and should
include men who are able and willing to advise outlying
laboratories as to the research program. The outlying
laboratories might consist of government laboratories
working on the more practical aspects of the field, and
also regular university and industrial laboratories
supported by government contracts or grants-in-aid.
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I wrote a thank-you note to Captain McKinley of the Area
Engineer's Office for Bureau of Standards reports on radium deter-
mination which he has forwarded to me. In addition I ask him to
procure two Rochester reports on this subject. On another matter I
ask him to follow up on Hewett's request of last October for informa-
tion on determining small amounts of uranium and thorium in rocks.

An answer to Hewett's request has been delayed because of the secrecy
aspects.

The Basic Chemistry, Recovery, and Instrument Groups met at
7:45 p.m. in Room 209, Eckhart Hall. Present were Asprey, Cunningham,
Dixon, Egan, Florin, Fred, Ghiorso, Hagemann, Hindman, Hyde, Jaffey,
James, Jones, Katzin, Manning, Mclane, Moxrgan, Nickson, Peterson,
Phipps, Robinson, Seaborg, Seifert, Simpson, Templeton, R. Thompson,
S. Thompson, Van Winkle, Westrum, and others. I opened the meeting,
then turned it over to Cunningham. Simpson spoke first on effusion
measurements and electrical conductivity calculated from optical
reflectivity. He described the method of making effusion measurements
that involves placing the sample in a tantalum container with an
orifice so small that the rate of effusion is small compared with the
rate of evaporation. The vapor pressure is related to the size of
sample collected and is determined by the diameter of the orifice, the
size of the collimater (if used), and the distance of the collecting
plate from the orifice. Simpson then went through the calculations
involved using the hypothetical mixture PuQj;, PuO. I asked if the
effusion method had been used before for obtaining thermodynamic data.
Simpson replied that it had not to his knowledge, although some
English workers have determined the vapor pressures of some metals
by this method. Simpson also described the measurement of the optical
reflectivity of a plutonium mirror and the calculation of the electrical
conductivity of the massive metal from this measurement. The mirror
had been formed on the inside of a pyrex tube comprising part of a
vacuum system.

The next speaker was Westrum who has constructed an apparatus
for measuring heats of solution of thorium and plutonium compounds.
The calorimeter is in a brass submarine container immersed in a
thermostat controlled within . 0.001°C. The calorimeter consists
of a 200 cc dewar flask in which is mounted a platinum stirrer supported
by a glass rod. Temperature measurements are made with a copper
resistance thermometer in a thin platinum envelope. Westrum then
described the determination of the heat of solution of PuClj;, prepared
by sublimation in a straight quartz tube with a closed end. The
sublimed salt collected in three zones, the first two of which were
green in color and the third, which was farthest from the heated end
of the tube, was tan to brown. This latter portion has been variously
identified as anything from stopcock grease to PuCly. The results of
two determinations showed heats of solution of 22.54 and 22.14 kcal/mole.

Peterson then talked about the work McLane and he have done on
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actinium. He indicated that their emphasis has been on the separation
of actinium from lanthanum. The most promising method found so far

is the use of IR-1 (cation exchange) resin. He briefly described the
previous work with this resin and indicated that Morgan and Stan
Thompson are now investigating the possibility of using this method
for separating elements 95 and 96 from lanthanum. Peterson then
described the experiments that involve the adsorption of lanthanum
and actinium tracer on the column and elution with a citrate buffer.
He» found that, although lanthanum was supposed to be the least readily
eluted of all the rare earths, actinium is even less readily eluted.

I asked how much activity was used in this experiment, and Peterson
replied that the total was about 60,000 c/m. Cunningham then adjourned
the meeting.

The deadlock over the reorganization of Poland was broken today
with the announcement that representatives from the Polish provisional
government will meet with representatives of the "Big Three" (Russia,
Great Britain, and the United States).

Thursday, June 14, 1945

The Heavy Isotopes Group met in my office at 8:30 a.m.; the
meeting was attended by Britain, Cunningham, Florin, Ghiorso, Hagemann,
Hindman, Hyde, Jaffey, James, Jones, Katzin, Magnusson, Manning,
McLane, Morgan, O'Connor, Peterson, Scott, Studier, R. C. Thompson,

S. G. Thompson, Van Winkle, and Weissbourd. I discussed some general
matters, including the present uranium plus helium ions bombardment,

the handling of Farmer's No. 2 (Pu?3?® and u?35 irradiated in Hanford

pile), and the work on the actinium series.

Florin reviewed the work on the last uranium plus 40 Mev helium
ions target (sample TAC) and presented the following table which shows
what has been found so far in each of the four layers machined off the
target:

thick. wt. Mev 39/38 rel. 93/g B ¢/m/g

I .0605 .755 40 12.5 1 2.2-10°8
II  .0248 .333 36.5 .68 7-107
IIT  .0705 1.215  34.8 .23 1.9-107
v .128 1.720 2.7.8 | .064 6.3-10°
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total a c/m/

o % 3.7 cm 4.1l cm 4.3 cm gm U/1000 uahr.
I 11.7 59.5 28.8 170,000
II 18 51 31 86,500
III 15 68 17 18,600
v 23 58 19 ~ 5,400

I 5,150 ¢/m 48 expected from 38
153 ¢/m 49 expected from 39
Total 21,000 ¢/m o found
James received 20 mg of about 180 gt plutonium from Stewart.

He will look for U2%®7 and then milk out the 952"%! in order to deter-
mine the half-life of Pu?"!.

In the evening I played twelve holes of golf at Jackson Park
with Tom Morgan before dark. (TM-50, GS~-45 for nine; TM-68, GS-63
for twelve.)

An announcement was made today that there will be a Big Three

meeting in Europe, sometime before July 17, which will be concerned
with the peace conference.

Friday, June 15, 1945

Today was Jerome Howland's last day at the Met Lab. He is
transferring to the Mound Laboratory in Dayton.

U.S. troops continue to move in Okinawa, and B-29s hit Osaka
again, according to today's paper.

Saturday, June 16, 1945

I received and read the final report dated June 11 of the
Research Program Committee (Daniels, Wigner, Seaborg, Jacobson, Cole,
Howe, 2Zinn). The introduction reads:

The field of nucleonics has reached the stage where it
is fairly clear as to what should be the next immediate steps.
The section of this report dealing with the social and political
problems indicates several choices which face the nation
concerning the future of this field. It is believed that
irrespective of the choice made and irrespective of whether
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or not the point of view is one which envisages an armament

race or is one which happily contemplates a peaceful development,
the immediate problem is unaltered. The time scale, however,

on which the work is carried out will be very much affected

by the realities of international policies.

The quantity production of fissionable isotopes is_ now
realized only at the expense of a raw material which is not at
all abundant in our country and exists in rather limited guanti-
ties in the world as a whole. At the present rate of destruction
of this material it cannot be imagined that a wide-spread use
of fissionable isotope will be permitted. The wasteful utiliza-
‘tion of this raw material is forced upon us by the necessities
of war, but the advisability of continuing present methods of
production far into the future even for military needs can be
doubted. It follows that research directed towards a more
efficient utilization of the primary material is the main
problem of the nucleonics program.

If a sizeable percentage of the isotope uranium-238
could be burned and if, in addition, useful fissionable isotope
could be realized from thorium, then the whole future of the
development would be on much more secure grounds. It is of
paramount interest, therefore, that the fundamental research
necessary to the design and construction of "breeder" piles
be undertaken vigorously. It is only by demonstrating the
practicability of the "breeder" principle that a sufficiently
ample supply of fissionable material can be produced to permit
the nucleonics program to proceed on the scale indicated by
the benefits to be derived. It is also necessary that research
and development leading to the useful utilization of the power
from nuclear burning be vigorously supported. The ultimate
goal here would be to operate machines which produce useful
power and which at the same time produce as much as. or more
fissionable isotope than is consumed. Under these circumstances
no real limit could exist to the application of nucleonics to
all phases of our scientific and industrial life.

The accomplishment of the goal set in the previous
paragraph is not possible without an extensive program for
basic research in physics, chemistry, and metallurgy. The
present state of the art is such that new designs of reactor
units invariably suggest situations about which no information
is available. For the long term development of the field the
research in the basic sciences will be of more importance than
any immediate pile design or engineering. It is possible that
the real future of atomic power does not involve the burning
of uranium but rather other elements at the light end of the
periodic table. Progress in this direction can only come if
all possible freedom and support is given for investigations
concerning the nucleus.

66
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In the following paragraphs are indicated some of the
immediate questions which should be investigated. The problems
listed are meant to illustrate the type of work required for a
sound development of the field and in no way can be considered
a program for anything but a beginning. New information and
new discoveries will rapidly alter any planned program of
research.

For the purpose of preparing this report the subject
matter has been divided into the fields, physics, chemistry,
metallurgy, biology, medicine, health protection, and pile
development. Experience has shown, however, that this division
is artificial and that no sharp boundaries exist. Inasmuch as
many of the benefits to be derived from the nucleonics program
result from the application of the radioactivity and radioactive
tracers to the fields of biology, medicine, chemistry, engineer-
ing, etc., there is also included a partial program of studies
which should be continued and initiated in these fields. The
auspices and arrangements under which this work might be carried
out may be somewhat different than the nuclear program itself,
but it is no less important that these studies be given full
support in order that the new discoveries may become a boon to
the public as rapidly as possible.

The report covers: I. Pile Development (Breeder Piles and Power
Piles); II. Physics Research (Nuclear Reactions, Reaction Cross Section,
Fission, New Elements, Nuclear Structure, Radiation Physics, Pile
Physics, Theoretical Physics, Classical Physics, Nucleonics Standards,
Instruments, Separation of Uranium Isotopes, Separation of Other
Isotopes, Military Weapons); III. Chemistry Research and Industrial
Development (General Investigation of the Heavy Elements, Basic
Chemical and Physical Properties of Elements 89-96, Development of
Natural Sources, Chemical Problems of Pile Development, Fundamental
Chemistry, Methods of Analysis and Instruments, Use of Tracers,

Isotope Separation, Military Uses); IV. Program of Research and
Development in Metallurgy (Pure Metals, Alloys of Special Materials,
Properties of Metals and Alloys, Liquid Metal Coolants, Oxide Systems,
Effect of Fission upon Properties, Metallographic and Testing Techniques,
Use of Radioactive and Radiation Techniques in Metallurgy, Mining and
Metallurgy, Metallurgical Handling Problems); V. Biology and Medicine
(Uses of Biology in Nucleonics, Use of Nucleonics in Biology); VI.
Health Protection; VII. Industrial Program.

Mary Williams, secretary to T. O. Jones, left the Met Lab. She
will work in Kimpton's office at the University of Chicago.

President Truman will go to Berlin for the Big Three meeting,
but the date has not yet been announced. N
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Sunday, June 17, 1945

I played 18 holes of golf at Oak Hills Golf Club (76th Ave.
and 131st Street, Palos Park) with Stan Thompson, Steve Lawroski,
and Foster York (GTS and FY won a "low ball plus low total" match,
1 up. ST-103, SL-109, GS-100, FY-102.)

Two Polish leaders arrived in Moscow yesterday, according to
today's newspaper, to discuss setting up a new government in Poland.

Monday, June 18, 1945

James has completed the isolation of a possible uranium
fraction from the 20 mg of 180 gt plutonium he started working up on
June 14. He finds beta-particle activity and concludes that if it
decays at all rapidly, it is undoubtedly u237. James has also been
working on the isolation or "milking" of the 952%! from this batch
of plutonium.

Jones sent a memo to Hilberry requesting the loan of 2 grams
of U%3%% from the special sample product U235 fluoride that was received
by the Project Office from Y-12 on June 1. He explains that the
material will be used to prepare several targets for special alpha
and deuteron bombardments on the 60-inch cyclotron at Berkeley.

E. 0. Lawrence is in town. I met with him during the morning
to discuss the contents of my letter of June 13 which had not yet
arrived in Berkeley when he departed on his latest trip. The letter
contains my suggestions on the course of action to be taken for the
control of nuclear weapons in the near future and the postwar future
for nucleonics.

At 7:45 p.m. there was a Chemistry Seminar in Room 251,
Ryerson Laboratory. Milton Burton spoke on radiation chemistry.

U.S. troops are moving on Okinawa still; and four cities were
blasted with incendiary bombs, catching the cities by surprise.

Tuesday, June 19, 1945

My sister Jeanette Hendricks arrived by train from Los Angeles
to visit us. She took a taxi from the station to our home.

At 9:00 a.m. I attended a Chicago conference on new piles.
The following talks were given: (1) Eugene Wigner on the fast neutron
uranium-plutonium breeder, (2) Nordheim on the heavy water-thorium-u? 32
breeder, (3) Weinberg on resonance neutron uranium-Pu?3® breeder,
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moderated by such coolants as fluorocarbons, (4) Fermi on the uranium-
Pu?3®® fast breeder system, (5) Soodak on the uranium-Pu?3? fast breeder
system, (6) Daniels on a version of his high temperature pile.

In the afternoon H. S. Brown talked about the chemical aspects
of homogenous piles, and M. C. Leverett discussed the engineering
aspects of such piles.

Before dark I played 13 holes of golf at Jackson Park with
Stan Thompson. (ST-55, GS-47 for nine; 8T-76, GS-67 for 13.)

Admiral Nimitz announced the capture of Okinawa in effect but
did not say it was secured as yet.

Wednesday, June 20, 1945

In the morning I attended the last session of the Chicago
conference on new piles. This session covered heterogeneous piles.
From 11:00 a.m. to 11:45 a.m. I talked about chemical separations
processes for such piles. I discussed the necessity for high yields
in the separations processing and indicated that hope lies in solvent
extraction. I reviewed Calvin's TFA process and the Redox Process.

At 7:45 p.m. I attended a meeting in Room 209, Eckhart Hall,
of the Separation Processes Sub-section. Others present were Ader,
Albaugh, Blaedel, Egan, Gilbreath, Hagemann, Hindman, Hyman, Katzin,
Lawroski, Manning, Perlman, Peterson, Schaffner, Schraidt, S. Thompson,
Van Winkle, and Walling. The first speaker was Egan who discussed the
two attempts to test the Redox Process in the 3-inch extraction column.
Difficulty has been encountered with the reducing agent employed in
the second column. Both hydroquinone and ferrous~urea mixtures were
found to decompose. Egan also described the status of the five l-inch
columns being constructed as a pilot plant for the Redox Process.
The first cycle columns have been mounted. Because these two columns
have the highest activity levels, they are housed in a cell having
12-inch thick concrete walls. As an additional safety measure a
blower has been installed to exhaust fumes from a cellulose acetate
shield that will surround these two columns. He hopes they will be
ready for use by July 15.

Blaedel spoke on Redox Process research. Work of late has
been devoted almost exclusively to a search for a satisfactory reducing
agent. Somewhat encouraging results have been obtained in column tests
with ferrous ion and hydrazine mixtures. They plan to evaluate both
hydrazine and hydroxylamine alone as reducing agents, even though
batch evidence does not indicate great promise for either of them.

President Truman flew to Olympia, Washington, today from the

nation's capital--the first cross-country plane trip ever made by a
President--in 12 hours and 18 minutes.
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There was a Project Council Policy Meeting at 2:05 p.m.
in Room 209, Eckhart Hall, attended by Allison, Bartky, Chapman,
-Chipman, Compton, Daniels, Dempster, Franck, Fermi, Hamilton,
Harrell, Hilberry, Hogness, Howe, Jacobson, Johnson, latimer,
Leverett, McKinley, Mulliken, Murphy, Nordheim, Spedding, Stearns,
Stone, Tracy, C. J. Watson, W. W. Watson, Wignex, Wirth, and
Zinn. Compton announced that an "Interim Committee" has been
appointed within the last few days as an advisory committee to
the Secretary of War. He explained that in addition to the
committee there are a series of panels, and that on the scien-
tific panel are Fermi, Oppenheimer, Lawrence, and himself. The
function of this panel is to advise the committee from the
technical or scientific point of view. 1In answer to a question
from Spedding, Compton indicated that the names of the Interim
Committee members are secret. In answer to another question
from Spedding, Compton indicated it is up to the Cabinet and -
Congress to decide whether the Manhattan District will continue
until v-J Day.

Compton then discussed changes in the Met Lab Project,
mentioning that Clinton will operate under Monsanto as of July 1,
with the Monsanto representative in charge being C. A. Thomas.
Whitaker is to remain the Director of the Laboratory, and the
staff insofar as possible will remain unchanged. Compton also
mentioned that Stearns has asked to be released on the basis -
that he has completed the assignment he was brought in for,
and that he, Compton, has been asked by General Groves to take
over the directorship of the laboratory, a matter which is still
under consideration.

Compton then took up the matter of the coordination of
the program. It has been decided to hold monthly meetings at
Chicago one month and the next month at Clinton in order to
reduce the number of people who have to travel. The next
meetings will be on Tuesday and Wednesday, July 17 and 18, with
planning sessions on the morning of July 17 and a policy meeting
in the afternoon on July 17. The meetings on Wednesday, July 18
will be Information Meetings. '

Mulliken reported on the status of the Metallurgical
Project Record. About one-half of the overall job is done;
two of the Chemistry volumes are expected to be done by July 1.
Allison mentioned that at Site Y there is a historian who is
writing a record of the factors that influenced the changes in
program from time to time and asked if anything like that is
being considered in Mulliken's write-up. Mulliken indicated
that they have written a brief history in the introduction but
have not gone into it in a very detailed manner. Compton
observed that at present there are two histories that have
already been prepared. One, by Smyth for the General, and one
for the Manhattan Project.
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The meeting adjourned at 4:15 p.m.

Thursday, June 21, 1945

At 8:30 a.m. I held a meeting in my office of the Heavy Isotopes
Group, which was attended by Britain, Cunningham, Florin, Ghiorso,
Hagemann, Hindman, Hyde, Jaffey, James, Jones, Katzin, Magnusson,
Manning, McLlane, Morgan, O'Connor, Perlman, Peterson, Scott, Studier,
R. C. Thompson, S. G. Thompson, Van Winkle, and Weissbourd. I reviewed
Hamilton's schedule for the Berkeley 60-inch cyclotron bombardments.

Cunningham and Britain discussed the status of the work on
Farmer's No. 2 samples (Hanford-irradiated plutonium and u23%), and
Ghiorso reported on his fission measurements at Site A.

Ghiorso carried out an alpha pulse analysis on the 952%1 James
has isolated from the 20 mg of 180 gt plutonium. He reported to James
that the sample (51D-11) had 12,000 c¢/m of 51 (*25 percent).

R. C. Thompson proposed to me, in a memo dated June 21, the
term "hoypaloy," code name for protactinium. He goes on to state:

This name continues the suffix tradition set by
tuballoy and Myrna Loy (or, if you prefer, myrnalloy).
In addition, it has the subtle distinction of incorporating
as its middle, unaccented syllable the conventional chemical
symbol for protactinium. As a symbol for the element, Hp
would suggest itself. The confusion which might arise
between this symbol and the abbreviation for horsepower
should add considerably to its desirability.

I trust that this memo will be given the attention
which it deserves.

In a letter to Hamilton I give him, as he requested, information
useful for comparing the relative merits of the cyclotron and chain-
reacting pile as methods for the manufacture of radioactive isotopes
for tracer purposes. I indicate that the following radioactive
isotopes are produced by transmutation in cyclotron bombardment but

argznot groducgg by agy prlmary neutron reaction: Be7, V“B, v
Mn*“, , Co”’, Ga6 YSG, Cb 1 112“, and Bi%?%’. I further indicate

that the following radloactlve 1sotopes are produced in rather small
yleld by the n,2n reactlon in pile bombardment: Nazz, A37, Sc“", MnS",
Fe 5 Co 58, Ge 9, as’ , Yae' cat?, 109, Rele“, and T1202' although we
have only estimates for the cross sections for the production of these
isotopes.

Manning sent specifications to Jesse for the radiation alarm

instruments to be used in the hot laboratory now being constructed in
Room 12.
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Hogness made an announcement about security to some of the
staff. Hogness feels that we should be extremely careful about keeping
quiet outside the Lab, as there is evidence that information has been
pieced together about the existence of product and its intended use.

In the evening I played 13 holes of golf in Jackson Park with
Manning and Lawroski. We had to stop at 9:20 because of darkness.,.
(WM-54, SL-53, GS-42 for nine; WM-78, SL-71, GS-62 for 13.)

Today's newspaper reports that the San Francisco conference will

end next Thursday, June 26. President Truman will address the final
Plenary session.

Friday, June 22, 1945

The Council of Section C-I met at 8:30 a.m. in my office. The
meeting was attended by Albaugh, Cunningham, Davidson, Egan, Ghiorso,
Gilbreath, Hindman, Jaffey, Jones, Katzin, Lawroski, Manning, Perlman,
Seaborg, Simpson, and R. Thompson. I mentioned that Stoughton will be
here from June 25 to June 29 and probably will devote most of his time
to Volume 17 of the Metallurgical Project Record and writing problems.

I then asked Perlman, Manning, Cunningham, and Hindman to meet
with Nickson at 3:00 p.m. on Monday to discuss the Health Division's
method of analyzing urine for plutonium. :

I reiterated Hogness' notice about security, and I urged the men
not to discuss their work outside the building. I then said that we
probably should not have any more Wednesday night meetings during the
summer until September; there will be just one more this month. I
asked for opinions about the time for the Chemistry Division meetings
next fall; Hogness has stated a preference for afternoon meetings.

The consensus of the Council is that if our Wednesday night meetings
occur only once every two weeks and if the Chemistry Division meetings
occur at the same intervals, it may be feasible to have one evening
meeting a week.

I noted again that the lettexrs of appraisal are coming'in very
slowly and urged speeding them up as they have to be in before July 1.

There was a general discussion on whether the present schedule
of daily cleaning of the laboratory should be continued. It was
decided that Hindman, Manning, Thetford, and Slattery should get together
to try to modify the present cleaning procedures without reducing it
too much.

At the conclusion of the meeting I mentioned that after July 1,
there will be no more group leaders although this may have to be
modified somewhat to take care of the signing of passes and seeing
that special jobs like the building of a hot lab are completed.
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James re-counted the "uranium fraction" sample he has isolated
from 20 mg of 180 gt plutonium on June 18, He finds the decay rate
corresponds to a half-life of 8.7 days, This is close to 7—day.U237.
His conclusions are that 942%! gecays by alpha emission as well as by
beta emission. He calculates the branching ratio 0/B to be <0.036
percent.

Katzin sent me a memo dated June 22, in which he refers to Roy
Thompson's important contribution of June 21 on the nomenclature of
protactinium. He indicates that he has some minor points of disagree-
ment with the suggestion. 1In particular, the term "hoypaloy” bears
a phonetic resemblance to the Greek phrase hoipolloi, and there may
be serious objection to the use of this foreign phrase of suspicious
origin and definitely subversive connotation. He goes on to propose
the adoption of the code name "hypaloy," stemming from the roots hypo
and alloy. He points out that derivation of the former is from the
meaning "less than the ordinary" and comments that he is sure that all
who have had the experience of working with it will agree that there
is less of it than anything. He closes his memo by saying that he can
do no better than to quote his distinguished colleague and hopes that
this memo will be given the attention it deserves.

In a memo to Wayne Johnson, Hogness recommends a merit increase
of $25.00 per month be given Mr. Glenn T. Seaborg as of July 1, raising
his salary from $7,200 to $7,500 a year. He goes on to state:

If it were not for the restriction in the total amount
of increase granted to the Chemistry Division, I should propose
a greater increase than this since I believe that Mr. Seaborg
is by far the most important man in the whole division; in fact,
he is the kingpin of the whole division. I am sure that most
people who are acquainted with the work on this project are
aware that if it had not been for Mr. Seaborg's work before
this war there should not have been any Metallurgical Project.
In this respect, he is in the same category with Mr. Fermi.

I should be pleased if you could find some way of making a
further increase to the amount which I am hereby recommending.

In another memo Hogness asks Branch to find some means of giving
Don Stewart the signature authorization of a group leader. The business
office has opposed giving such authorizations to SED men, but Stewart's
duties are such that this is a great inconvenience for us. Hogness
offers to underwrite Stewart if such a statement is necessary.

"Complete Frisco Charter" reads the top headline in today's
paper. This comes after eight weeks of difficult negotiations.
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. Saturday, June 23, 1945

James prepared a sample of two grams of 87 percent enriched u23%

to send to Hamilton in Berkeley.

I received a June 19 letter from Kennedy at Site Y, stating that
Segre, Wahl, and he are not entirely agreed as to what should be done
about the May 18 letter from Sproul which indicates that the Regents
of the University do not wish to agree to our proposal regarding the
handling of Cases S-52 and S-6l1. Xennedy says that his feeling, in
which he thinks Art concurs, is that if the matter cannot readily be
straightened out by correspondence with Sproul, we should ask Lavender
- to go ahead without the waiver of rights by the University if he wishes.
Kennedy also says that if Lavender is not willing to do this, then he
would propose we forget the whole thing. He thinks Segré might be
willing to do this provided he could be assured he would not be subject
to suit by the University for such action.

Kennedy also indicates that they have studied the memorandum of
agreement and explanatory letter received from Lavender and that they
feel that most points have been satisfactorily corrected.

Katzin sent Farrington Daniels the Problem Abstracts for the
period May 15 through June 15, 1945, for Group 9, Section C-I.

Manning, in a firm memo to Budd Gore, states,

Failure to provide paper towels in the washrooms of the
Filtered Air Section of New Chemistry adds an unjustifiable
obstacle to the already difficult program of protecting personnel
from product and other radiation hazards. Office workers as
well as laboratory workers may accidently acquire contamination.
The office workers should not be discouraged from frequent hand
washing, nor should they be required to go into laboratories
with the attendant contamination hazards when they do wish to
wash their hands. Facilities for hand cleaning in the washrooms
as well as in the laboratories should also be provided for the
laboratory worker.

The newspaper today reports that the Senate will not give a
speedy ratification to the United Nations Charter. It is estimated
that it will take until mid-September.

It is hot here today reaching into the 90's.

Sunday, June 24, 1945

I played 18 holes of golf at Indian Wood Golf and Country Club
(Western Avenue and Sauk Trail) with Perlman, Thompson, and Lawroski.
(GTS and SL won "low ball plus low total" match, 7 and 6. 1IP-122, ST-114,
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GS-104, SL-99.) Helen and my sister Jeanette were with us, and they
played seven holes on the back side. We later had a picnic lunch,
including the others who were there.

The top headline in the Chicago Sun today reads "Japs Attack
Okinawan Fleet," but Japanese casualties on Okinawa increased.

Many Chicagoans flocked to the lake as the beaches officially
opened today.

Monday, June 25, 1945

Thomas E. Phipps terminated work at the Met Lab. He will return
to the University of Illinois.

Stoughton is here from Clinton and will stay until June 29.

James received from Britain the plutonium-neptunium fraction
from about 15 percent of sample 25NA (from Farmer's special p23s sample
CW-2, which has been irradiated at Hanford). He intends to look for
Np237 in order to determine the cross section for the reaction:

236 (n,v)u237 B, Np237.

At 3:00 p.m. Kohman, Cunningham, Hindman, and Nickson discussed
methods of analyzing urine for plutonium.

The President will fly tomorrow to San Francisco from his

vacation spot on the Olympic Peninsula to address the United Nations
conference. '

Tuesday, June 26, 1945

I received a memo from Katzin dated June 23, summarizing the
work done for the month of May 15 to June 15, 1945, by Group 9,
Section C~I. It contains the following information of interest
(1) About 70 kg of carbonate residues have been processed through the
semiworks by means of the alkaline MnOz procedure with yields approxi-
mately as expected. (2) Specific activity determinations have been
made on some pure Pa?3!, and the most reliable determination gives a
value for the half-life of about 36,000 years. Pulse analysis shows
that the alpha radiation from Pa?3! consists of two groups, one with
a range of 3.23 cm and the other with a range of 3.58 cm. Measurements
have been made, using some of the purified protactinium, which indicate
the presence of gamma-rays with an energy of about 300 kev, correspond-
ing to values found in the literature. This value also corresponds to
the energy difference between the two ranges of alpha particles. (3)
The présent picture of the radiations of U233 is summarized by the
following table:
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6/26/45 (cont.)

o~Disintegrations per minute
per GM count, 100% geometry

Probable type Energy (argon), extrapolated to
of radiation (kev) v . .2ero absorber
gamma 305 5 x 10°
gamma 85 2 x 10%
gamma 40 9 x 10"
L-x-rays 17.0 1.9 x 10°

12.5 ' 1.1 x 10°
M-x~-rays 3.25 15
Conversion - 715

electrons (?)

In a memo to Hilberry, Hogness urges that Franck be retained as
a consultant in order that he can advise on the problem of the consi-
derable amount of energy stored in the Hanford graphite; the sudden
liberation of this energy could lead to disastrous results.

Budd Gore sent out an official notice that W, M. Branch will
replace him as Chief Administrative Officer on July 1.

Wednesday, June 27, 1945

The Council of Section C-I met at 8:30 a.m. in my office.
Present were Cunningham, Davidson, Egan, Ghiorso, Gilbreath, Hindman,
Jaffey, Jones, Katzin, Lawroski, Manning, Perlman, Stewart, Simpson,

R. Thompson, and S. G. Thompson. I announced that this is the last
meeting of the Council, and then proceeded to discuss some of the plans
for after July 1. I indicated that people who have been group leaders
will still be able to sign such papers as are authorized on their
authorization cards; some will continue to operate like group leaders
(Stewart for recovery, Jaffey on the St. Louis work, and Lawroski on
the solvent extraction work).

Stewart then discussed the new set-up for product control.
The plutonium will be charged to certain people who are "heads" of
particular programs since there will no longer be group leaders;
Ghiorso's material will be assigned to Britain and Ghiorso; Hindman's
material will be assigned to Hindman, James, and O'Connor; Redox
material will be assigned to Lawroski; Westrum and Simpson will be on
separate accounts. In answer to a question from Lawroski, Stewart
indicated that the high gt material will be distributed as soon as the
2 gt material is returned.
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I explained that we have to keep records on Section C-I's
material. Katzin, who takes care of the U%%% and thorium, should give
Stewart a record of the u?%?; Hindman will inventory the neptunidm;
Gilbreath will handle uranium; Roy Thompson will keep track of the
protactinium; Stewart will maintain records for the Q material
(depleted uranium),.Uzas, and special tracers. I added that Stewart

will be authorized to send materials out for bombardment.

I again called for the letters of appraisal and asked about the
status of the writing. Davidson said he is starting on the purifica-
tion material for Volume 172 but will be leaving the lab soon after
he starts writing; he has finished everything else.

We discussed arrangements for procuring a small continuous
centrifuge from Hanford; this would be a boon to Katzin's protactinium
work. Manning announced that the hot lab will be finished before the
end of July.

Albaugh, in a memo dated June 26, summarizes the work of Sub-
section I (written by Gilbreath and Lawroski) for the period May 15
to June 15, 1945. The report contains the following information
(some of this material was discussed at last Wednesday's Sub-section
meeting): (1) Reducing agents found satisfactory for the Redox
Process on a laboratory scale are Fe(II)~hydrazine, Fe(II)-urea, and
Fe (II)-hydroxylamine. A final decision as to which of these is the
best reducing agent will be made when they are compared under con-
tinuous countercurrent operation. (2) The construction of the five
glass columns to be employed in testing the Redox Process with active
solutions has been started. It is estimated that all the construction
connected with the first three columns, comprising the first cycle of
the process and the uranium recovery, will be completed and ready for
operation on or before July 15.

I read B. B. Cunningham's summary dated June 27, covering the
work of Sub-section II, Section C-I, for the period May 15 to June 15,
1945. The first work reported is the helium ion bombardment of natural
uranium. A preliminary investigation has been made of isotopes produced
by bombardment of natural uranium metal with 40-42 Mev helium ions for
162 pahr in the Berkeley 60-inch cyclotron. Metal in the target area
was removed in four successive shavings, and the distribution of
activities determined separately. The results are extremely interesting
in that: (1) The ratio of 9323° activity to 93238 activity in the
first layer from this sample is 12.5, whereas in a previous bombardment
with 20 Mev deuterons the ratio was found to be 3.5. Hence, some 932339
must have arisen from a reaction of uranium with helium ions since all
of it could not have come from deuteron contamination of the beam.
(2) The amount of 92237 produced is of the same order of magnitude as
that previously found in a 20 Mev deuteron bombardment of natural
uranium; deuteron contamination of the helium ion beam could not
therefore account for all the 92237 found. It would appear probable
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that at least part of the 92237 yas produced by a reaction of uranium

with helium ions. (3) Slow neutron fission measurements show that the
amount of fission found in a sample of the top layer 94 fraction is
about 40 percent of that expected if all the 3.7 cm range alpha activity
is attributed to 9423%%. (4) In order to account for the observations,
the follow1ng reactions are suggested as p0551b111t1es- v2%%(q,3n)Pu 39,
(a,pznngz“- U“a(oc on)u?37; U“e(u 2n)Pu?"?; u”"(a,psn)up“"
023 (a,4n) Py 5 (a,n)Pu2?®; U235 (g, 3n)Pu??®; U225 (q,2n)Pu?®’; and
u235¢(q, P)Np 238, All of these reactions are energetically possible.

Studies of the alpha decay in Pu?*! were continued with the 150

gt plutonium now available. The evidence now shows that u2d7 grows in
this material. This indicates a branching decay of pu2*?! by alpha-
particle emission. The fraction of Pu?*! yhich decays by alpha-particle
emission is very small.

Three preparations of neptunium metal on the 50-microgram scale
were carried out by the vapor phase reduction of NpF3 with barium.
All three preparations gave silvery, malleable globules of neptunium
metal in high yield. The pycnometric density was measured at 17.6-
17.8. Zachariasen's x-ray examination indicates that neptunium metal
has a complicated structure not yet elucidated. Reaction of the metal
with hydrogen at atmospheric pressure at slightly above room temperature
forms a black, flaky hydride whose formula is somewhere between NpH3, s
and NpH3. 5.

The following sulfate salts of plutonium(IV) have been prepared:
KyPu(SO4) 4 (1 or 2)H0, RbaPu(SO4)3 ?, cesium plutonium(IV) sulfate.
The low solubility of certain of these sulfates might be used as the
basis of a relatively simple non-fluoride oxidation-reduction cycle
with thorium or zirconium being used as carrier.

Vapor preséure measuréments by the effusion method have been
carried out on PuO;. Thermodynamic constants at 2,000°K are A F° =
83 kcal/mol, A H®° = 192 kcal/mol, and A S° = 54.5 cal/mol deg.

The optical reflectivity of a plutonium pyrex second surface
mirror deposited on the inside of a pyrex tube by volatilization has
been measured and found to be 0.53 at a wave length of 0.665 microns.
The Drude expression for the reflectivity of metals gives an electrical
resistivity of plutonium of 96 (+12, -6) microhm-cm. This value is
in remarkable agreement with the measured value of the resistivity of
plutonium in a high temperature form of approximately 110 microhm-cm.

A preliminary value of the heat of solution of sublimed PuClj;
in 6 M HC1 to form a solution about 3 x 10~* M in Pu(III) is 22.1 kcal/mol.

The molar heat of solution of ThCl, has been measured to be
57.4 kcal in 1 M HCl1l, 44.2 kcal in 6 M HCl, and 34.9 kcal in 9 M HC1.

Modification of the procedures for the preparation of actinium
tracer has resulted in Ac??® activity of 99.95 percent purity. Carrying
of actinium on lanthanum compounds has been further investigated. It
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has been found that lanthanum oxalate carries 99 percent of the
actinium, whereas carrying by lanthanum phosphate ranges from 42
percent to 81 percent. Separation of actinium from lanthanum through
the use of IR-1l resin has been attempted with moderate success.

Zachariasen, in a June 26 memo to Stearns, retracts his results
on PuCly which he reported in MUC-FWHZ~137. He says that Davidson in
his June 8 memo (MUC-GTS~1739) shows his results to be incorrect.
Zachariasen said, "I was wrong and I therefore retract my erroneous
results on PuCly."”

Dempster sent me a memo, dated June 25, suggesting that there is
a good probability that the magnetic analysis of plutonium isotopes
separated by Ghiorso, Florin, and Weissbourd from the sample prepared
by Hamilton would give enough data, in addition to that which I now
have, to allow a deduction of the fission cross section of Pu?"’, He
says he has not made any deposits of plutonium isotopes yet, but it is
likely that the hot anode source would give a good efficiency of the
order of 1 in 30,000. A special alpha-ray plate would be put in
contact with the deposits to record the alpha-ray tracks from the
individual isotopes.

He also suggests that a redetermination of the half-life of
Pu?"? could probably be obtained from degosits of separated isotopes
of the sample containing Pu23? + 0.7% Pu"*?. Here the alpha-ray
tracks from each isotope would be counted on a transfer to an alpha-ray
plate.

Stearns issued a memo to Division Directors and Section Chiefs
stating that letters, reports, and documents containing the numerical
values of nu and eta for U2?3% will be classified "secret" but will be
handled in the same manner as if they were classified "top secret"
when transmitted from one site to another. Numerical values of the
nuclear physical constants of thorium and U233 and their relative
importance, as compared with other elements, are to be made available
only to those persons who are directly concerned with their application.

It is hot today with a high of 92.6°F at four this afternoon.

Thursday, June 28, 1945

The Heavy Isotopes Group met in my office at 8:30 a.m. The
meeting was attended by Britain, Cunningham, Florin, Ghiorso, Hagemann,
Hindman, Hyde, Jaffey, Katzin, Manning, McLane, Morgan, O'Connor,
Perlman, Peterson, Scott, Studier, R. C. Thompson, S. G. Thompson,
and Weissbourd. I announced that from now on the regular meetings
of the group would be scheduled for 8:28 a.m. on Tuesdays in the
conference room. :
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I then discussed in detail the plans for Farmer's No. 2 samples
(Hanford-irradiated Pu?®? and 0235).

Morgan prepared two samples from the CW-2 plutonium sample for
Segré (Farmer's special--plutonium sample irradiated at Hanford).
Sample 1--49NG.Sl~-was obtained from the plutonium mechanically sepa-
rated from its aluminum irradiation container. Sample 2--49NG.S2--
came from the dissolved portion. It contains appreciable aluminum.

Allison sent me a teletype requesting that I wire him the
estimated date of return of the material from CW-2. He also asks if
I can return the shipping containers. Allison told me that a third
set of irradiated samples has been pushed at Site W and that we will
soon receive from him one U235 and one Pu?3? sample from this set.
He asks if we have any g52h1 sample suitable for spontaneous fission
counting at Site Y.

I responded immediately and indicated to Allison that we will
send him the oxide of U?®% from CW-2 about next Monday, Segré's seven
undecontaminated milligrams of Pu?%? at about the same time, and the
other two items from the Pu?3? portion of CW-2 about two weeks from
now. I add that I am surprised to learn CW-~3 has already been pushed
from the Hanford pile. I say we will be glad to handle them, which
will be fairly easy, after the experience gained with CW-2. I also
tell Allison we can provide him with about 20 million dpm of 95241
with 1/10 g of lanthanum immediately and samples with less lanthanum
later; I say we will send this unless advised to the contrary.

Cunningham sent Farrington Daniels the Problem Abstracts for
the period May 15 through June 30, 1945, for Sub-section 2.

Hamilton called me at 11:00 a.m. from Berkeley. I told him that
the platinum backing plate for bombardment 6b (y23s plus helium ions)
left here yesterday by airmail, special delivery. He informed me that
bombardment Sb, 890 microampere-hours of 44 Mev helium ions on uranium
metal, left Berkeley last night on the Overland Limited, and will
arrive here Saturday morning. Bombardment 6a (y238 plus helium ions)
now has over 50 microampere-hours. Bombardment 6b (U235 plus helium
ions) will arrive by Saturday night. He may combine bombardment 7c
(87 percent y23s plus deuterons) and bombardment 7b (Th232 plus
deuterons). Bombardment 7b (Th232 plus deuterons) will come to us
between July 2 and July 4 by the "City of San Francisco." He will
bombard all night July 1-July 2 on the cyclotron. He may do bombardment 7a
(u238 plus deuterons) before he does bombardment 7b (Th232 plus deuterons).
Our bombardment 7b (Th232 plus deuterons) will be the last bombardment
he will do for us for some time while he performs bombardments for
other people, but he will be ready to bombard for us about July 15-
August 1. Therefore we should get our next items out to him. In the
case of bombardment 6b (U23° plus helium ions) he will collect extra
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helium ions on a uranium plate and ship that to us also--this may have
100 microampere-hours on it. The log on bombardment 5a and bombardment

S5b is in the mail.

In a brief note to Ed Orlemann in Knoxville, I tell him that I
have just heard of an opening in analytical chemistry at Boston Univer-
sity which he may be interested in investigating.

"Stettinius Quits Cabinet," reads today's headlines, but

President Truman will appoint him to represent the United States in
the United Nations.

Friday, June 29, 1945

John Willard wrote me from Seattle that several micrograms of
52“1, isolated by Werner at Hanford, are being brought to
Chicago by courier. He also informs he will arrive in Chicago on
July 14. [Because the letter had to be written on an unclassified
basis, Willard used an impromptu code.] (See Figure 2.)

Lawrence, who is viéiting the Met Lab, and I had a conversation
in which I told him I have practically decided to return to the
University of California. We discussed the matter at some length.

Manning proposed to Hogness that we replace our present extensive
list of problem assignments with the following five general tables:
(1) chemical and nuclear properties of isotopes of the heavy elements
important to the atomic power program, (2) research on isotopes of
importance in the y23s3 program, (3) control analysis methods for use
with solvent extraction process for recovering uranium from ores,
(4) services for other sections of the Met Lab and for associated
projects, (5) development of "Redox" solvent extraction process for
separating plutonium and uranjum from fission products and from each
other. :

Fighting in the Pacific continues to be heavy and on many fronts.

Saturday, June 30, 1945

Today was the termination date for the following people of
Section C-I: Norman R. Davidson (to RCA Labs), Jonathan S. Dixon (to
Site Y), Raymond G. Larson, Albert C. Krueger, Rexford H. Bradt,

John M. Dorsey (to Zenith Radio in Chicago, TV division), Nison N.
Hellman (Northern Regional Research Lab, Peoria); Bernard M. Winner,

Roy W. Greenlee, Michael J. Wolf (to Department of Agriculture),
Richard A. Reinhardt, C. K. McLane (SAM Laboratories), Wilbur Simon,
Paul R. Fields (to Site M). 1In addition, Ralph Seifert and T. O. Jones
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Figure 2.

Letter from
John Willard received
June 29, 1945. Code:
Werner's gardens -
work of Louis Werner
in Willard's Process
Chemistry Section at
Hanford; Heinz Co.
unit minus 6 - 57-6 =
51 or 95241; >1p7
carotene vitamin units
(vitamin A) - alpha
particle counts per
minute; relatively
free of taint - rela-
tively carrier-free;
10 Kirk-Craig units -
weight is 10 micrograms
as weighed on an
ultramicro balance
developed by Kirk and
Craig; Sally's travel
agency - an officer
named Sally is
arranging for shipment
to "C" (Chicago) on
"scenic Happy Valley
route" (Great Northern
Railway); Ghiorso-
James nursery -
investigations of

. Ghiorso and James on

properties of 95241,
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are transferring to other sections of the Met lLab effective July 1;
Seifert is joining the new piles section under Hogness, and Jones is
going to the Patent and Information Division.

James Franck resigned as Associate Director from the Chemistry
Division effective today. He will continue to serve the laboratory on
a consultant basis.

The uranium metal plus 44 Mev helium ions Berkeley bombardment
5b arrived this morning on the Overland Limited. It has received
886.9 microampere-hours.

I prepared an account of the discovery and early study of y23s
for the use of William L. Laurence of the New York Times who has been
brought into the Project by General Groves to represent the news media.

New developments in the Pacific war include the occupation of
the small island of Kume (located north of Okinawa) without resistance.

83



JULY 1945

Sunday, July 1, 1945

C-I as

A chart prepared last Thursday shows the organization of Section
of today as follows:

Glenn T. Seaborg - Section Chief
Ruth P. Rogers - Secretary to Seaborg
Kathleen Florin - Clerk

Winston M. Manning - Associate Section Chief

Isadore Perlman - Associate Section Chief

Jane Horwich ~ Secretary

Frederic W. Albaugh - Assistant Section Chief (leaving July 15)
Dorothy Black - Secretary (transferring July 15)

Group 1, Heavy Isotopes - No group leader
Group 2, Control Analysis - Arthur H. Jaffey, Acting Group Leader
Group 3, Services - Donald C. Stewart, Group Leader
Group 4, Solvent Extraction - Stephen Lawroski, Group Leader
James R. Gilbreath, Assistant
Group Leader

Group 1, Heavy Isotopes

Cunningham, Burris B. - Research Associate
Ghiorso, Albert - Research Associate
Hindman, Clark J. - Research Associate
Katzin, Leonard I. - Research Associate
Kohman, Truman P. - Research Associate
Morgan, Leon -~ Research Associate
Robinson, Herman - Research Associate
Simpson, Oliver S. - Research Associate
Studier, Martin [ERC] - Research Associate
Thompson, Roy C. - Research Associate
Thompson, Stanley G. - Research Associate
Westrum, Edgar F. - Research Associate
Florin, Alan E. - Research Assistant
Hausman, Eugene A. [SED] - Research Assistant
Hopkins, Horace H. [SED] - Research Assistant
Hyde, Earl - Research Assistant

James, Ralph - Research Assistant
Magnusson, Lawrence - Research Assistant
O'Connor, Paul - Research Assistant
Peterson, Sigfred - Research Assistant
Scott, Benjamin F. - Research Assistant
Van Winkle, Quentin - Research Assistant
Walsh, Patricia - Research Assistant
Erway, Norman- Technician

Thomson, Helen - Technician (half-time)
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Group 2, Control Analysis,

Jaffey, A. H. - Acting Group Leader

Anderson, Herbert H. [SED] - Research Associate
Ames, Donald P. [SED] - Research Assistant
Fineman, Phillip [SED] - Research Assistant
Sedlet, Jacob - Research Assistant

Weissbourd, Bernard [ERC] - Research Assistant

Group 3, Services,

Stewart, D. C. - Group Leader ;
Asprey, lLarned B. [SED] ~ Research Assistant
Britain, J. W. [SED] -~ Research Assistant

Group 4, Solvent Extraction,

Lawroski, S. - Group Leader

Gilbreath, J. R. - Assistant Group Leader
Blaedel, Walter J. - Research Associate
Hagemann, French T. - Research Associate
Schaffner, Irwin J. - Research Associate
Ader, Milton [SED] - Research Assistant
Gaarder, Sidney - Research Assistant
Goeckermann, Robert - Research Assistant
Kelley, Alec [SED] ~ Research Assistant
Post, Roy [SED] - Research Assistant
Schraidt, John H. [SED] - Research Assistant
Hyman, Herbert H. - Research Assistant

Boykin, Pearline - Technician
Giacchetti, Olga - Technician

'Today Monsanto Chemical Company is taking over the responsibility
for operation of Clinton Laboratories as a replacement for the Univer-
sity of Chicago.

James completed isolating the sza7 from the plutonium-neptunium
fraction of sample 25NA, received from Britain on June 25 and June 28.
(Sample 25NA is part of Farmer's special y2ds sample CW-2, which has
been irradiated at Hanford.) On the basis of the yield he calculcated
the cross section for the reaction: U23G(n,Y)U237 to be 2.2 barns.

Helen, my sister Jeanette, Steve Lawroski, and I went by I.C.
R.R. to Calumet Country Club to see the last round of the Chicago
Victory National Open. Byron Nelson won the open with 275, "Jug"
McSpaden, and Ky Lafoon tied for second 282. Afterward we all has
dinner at our apartment.

President Truman nominated James F. Byrnes to become Secretary
of State; his name will go to the Senate tomorrow.
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Monday, July 2, 1945

Truman Kohman, Robert Goeckermann, and Sydney Gaarder returned
to the Met Lab from Hanford. Kohman is joining the Heavy Isotopes
Group, while Goeckermann and Gaarder will be in the Solvent Extraction
Group. '

Quentin Van Winkle began his vacation; he will return Monday,
July 1l6.

I received a letter dated June 27, from Hamilton in Berkeley.
He enclosed a day-by-day log of the bombardments of uranium metal
targets with helium ions.

He also told me the U2?38 ag U30s went on that afternoon (June 27)
and if everything goes well, the p23s target would be put on sometime
Friday, June 29, and the thorium target on Monday morning, July 2.

The three samples will then be put aboard the streamliner Monday after-
noon (today), and are scheduled to arrive in Chicago on Wednesday
morning.

Perlman sent his comments to Russell about the proposed method
of analysis of urine by BiP.O,-LaFj; precipitation.

Daniels sent Compton a summary of the tentative research program
for the Metallurgical Laboratory from July 1, 1945, to June 30, 1946.
It shows that the chemistry research would consist of: (1) chemical
and nuclear investigations of the heavy elements 89-96, (2) control
analysis in the extraction of uranium ores, (3) development and test
of a solvent extraction process to separate plutonium, uranium, and
fission products, (4) fission product studies, (5) radiation chemistry,
(6) high temperature oxide piles, (7) analytical chemistry.

The manpower distribution in the Chemistry Division, as prepared
by Hogness, is as of July 1, 1945:

Heavy Isotopes 23

Section C-I ‘Jaffey, Control Analysis 6
Seaborg Stewart, Services ' 3
Lawroski, Solvent Extraction 11

Administration - Seaboryg, Manning 4

Perlman, Albaugh
(until July 15)

Total 47

Daniels, Pile Research 5

Section C-II Allen, Radiation 4
Hogness, Acting Rubinson, Fission Products 5
Section Chief Watters, Analytical 10
Administration - Hogness, Willard 2

Total 26

Grand Total 73
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The following is the organizationvchart of the Chicago Metallur-

gical Project as of July 1, 1945.
U. S. ARMY

UNIVERSITY OF CHICAGO

T

CHICAGO METALLURGICAL PROJECT

Director: A. Compton
Assoc. Dir.: W. Bartky
Assoc. Dir.:l N. Hilberry
I |
Metallurgical Laboratory Argonne InforAation Paténts
Director: F. Daniels Acting Dir.: R, Mulliken H. Metcalf
Assoc. Dir.: J. Howe W. Zinn
Asst. Dir.: R. Lapp
|
Physics and ! [ !
Metallurgy Chemistry Health Wax Services
A. Dempster T. Hogness R. Stone Administrator:
F. Foote J. Willard L. Jacobson J. Simmons
I-Mass I-Heavy I-Clinical I-Shops
Spectroscopy Elements Medicine T. O'Donnell
A. Dempster G. Seaborg L. Jacobson
W. Manning

I. Perlman

II-Treatments

II-Crystal II-New II-Biological
Structure Piles Research
F. Zachariasen T. Hogness K. Cole
J. Willard C. Prosser
A. Brues
R. Zirkle
ITI-Metallurgy III-Medical
F. Foote Industrial
Hazards
J. Nickson
J. Rose

Business Manager
University of Chicago
W. Harrell

Administration
W. Branch

B. Gore

J. Wilkinson
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III-Optical
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I saw Hogness and told him of my discussions with Lawrence on
Friday. I said that I probably shall return to the University of
California.

Harold Urey gave a lecture at the Metallurgical Laboratory which
I attended. He described the theory and chemical exchange reactions
involved in the production of enriched N5 and enriched c!®. He also
explored the possibilities of separating heavier isotopes, such as
those of iron, by partition between water and organic solvents and the
use of iron carbonyls.

At 7:45 p.m. Cunningham spoke on the chemistry of Pu23? at the
chemistry Seminar in Room 251, Ryerson Laboratory.

" The U.S. has adopted a policy for dividing Germany by the Allies

into regions to decentralize and to produce militarily impotent dis-
tricts, according to today's paper.

Tuesday, July 3, 1945

I attended a meeting at 8:28 a.m. in the New Chemistry conference
room of Groups 1 and 3 of Section C-I. It was attended by Asprey,
Britain, Cunningham, Florin, Ghiorso, Hindman, Hopkins, Hyde, Jaffey,
James, Katzin, Kohman, Magnusson, Manning, Morgan, O'Connor, Perlman,
Peterson, Robinson, Scott, Simpson, Stewart, Studier, R. Thompson,

S. G. Thompson, and Westrum. I opened the meeting by discussing the
future organization of the section. I indicated Groups 1 and 3 will
meet on Tuesday morning and Groups 2 and 4 on Thursday morning. I
pointed out that in the absence of group leaders, it will be essential
for each man to keep Manning, Perlman, and me informed as to what he
is doing rather than to leave it to us to ask him about it. We want
the results whether they are good or bad. I also described the
organization of the Metallurgical Project, as presently planned.

Perlman asked what happened to the 25NA sample (Hanford-
irradiated U?35, Farmer's special No. 2). Britain indicated that
19.5 mg are ready for us, 168 mg are ready to ship away, 10 mg
(undecontaminated) are left in solutions and plates, and 20 mg are
reserved for call by Site Y. I observed that this corresponded to a
good recovery. Britain mentioned that the absorption curve on 1 mg
of the sample shows a curve that is very much like the 92237 curve
in the files.

- I questioned James about the results of the measurements of
the Np237 from the 25NA sample, and then I proceeded to list the
series of reactions that could take place during irradiation, starting
with U235 ang leading to pu?38, 1 pointed out that from a number of
these yields the Uzas_cross section could be determined. I discussed
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the ambiguity in the U236 cross section because of a discrepancy in the

estimate of the total.'flux--Fermi estimates that the total flux on this
(Farmer No. 2) is six times the total flux on Farmer No. 1, whereas the
yields of reactions of known cross sections give a ratio of 15 or 18.
There was a discussion of various ways of estimating the ratio of the
fluxes, including measurement of one of the fission products. I
referred to Ghiorso's search for y23® alpha particles in which he
found twice as much activity at the u? peak than could be accounted
for by the fission counts. I added that measurements have been made
on only one sample and will have to be checked. Using the hlgh value
for the flux, Ghiorso has calculated the half-life of the U?3%% to be

8 x 107 yvears; when he uses the lower flux value, he finds the half-
life to be 3 x 107 years.

I asked O'Connor about the status of the 49NG sample (Hanford-
irradiated plutonium from Farmer's No. 2). He has extracted plutonium,
neptunium, and uranium into the ether layer and will next carry out a
lanthanum fluoride cycle followed by a sodium plutonyl acetate cycle.
Morgan indicated he intends to work on a small part of the water phase
with lanthanum fluoride to make an accurate determination of the Pu?® 9/
pu2*? ratio, then concentrate the 95 and 96 fraction. Perlman asked
whether Thompson's column could be used to try to separate the 95 and
96; however, Thompson indicated his column is not quite ready yet. I
suggested that Morgan and Thompson divide up the bulk of the water
layer, each man taking what he thinks he can handle.

Hindman's specific activity measurements give preliminary
results on the 170 gt material that show a 4.7 percent increase in
specific activity; he will work on O'Connor's plutonium as soon as
it is decontaminated further. Kohman pointed out that Hoekstra obtained
only 2.3 percent increase on 160 gt material. I observed that I think
the higher value may be wrong but that I did not want to discourage
Hindman from getting the right answer.

: I asked that a sample be made for Ghiorso, free of elements 95
and 96, so that he could measure the growth of 952%1 on top of the 94238
peak; O'Connor should provide the material for Scott to electrolyze.

In this connection I assigned to Britain, as his next problem, the
increasing of the electrolysis yield. I also asked that he try, when
he has time, to work out an idea for using solvent extraction methods
for separating neptunium, plutonium, and uranium in the bombarded
targets.

Ghiorso reported on fission measurements made at Argonne of
sample 49NG. The results indicate that, compared with the pu?3®
standard, the decrease in the ratio of fissions to alpha particles was
14.6 percent--if Pu?*® does not fission, this indicates the sample
contains 7. 3 percent of Pu?"? out of the total plutonium, if the half-
life of Pu?*? is 8, 000 years.

James told us what has been done with the target of uranium
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plus helium ions. He indicated that it had been machined off in five
layers of 0.002 inches each; I explained that Hopkins, James, and
Florin will try to get the neptunium, plutonium, and uranium from each
layer.

I alerted the men to the fact that two other targets are coming
from Berkeley in a few days--depleted uranium and 87 percent enriched
uranium; these have received 50 to 100 microampere-hours of helium
ions. The primary purpose of these bombardments is to enable the
making of isotopic assignments by knowing that the target is of essen-
tially pure isotope. I assigned the work on these targets to James
and the others--in their spare time. I also mentioned that a target
of thorium plus deuterons is coming in for Jaffey and Hyde, who will
look at the protactinium primarily and then examine the uranium for
beta particles. They will also examine the actinium.

Roy Thompson talked about the protactinium package from Agruss
and said that 110 mg of dry materials have been received. So far six
mg of protactinium have been found, if he assumes all the alpha activity
is protactinium. In answer to another of my questions, Thompson
indicated that the semiworks group is working on the last barrel and
that we may end up with a total of 20 mg of protactinium.

Asprey discussed the status of the 10 g of high gt material and
said that it is practically free of lanthanum and has been sitting
since June 27. Asprey suggested the possibility of milking it after
a week to make sure the lanthanum is out. I agreed this would be a
good idea and observed it would also keep the men in practice.

Ghiorso reported on the fission cross section for Th22°, He
told us that Hagemann has given him about 5,000 counts of Th?2® and
that the number of fissions in the sample corresponds to 5 c/m of y23s3
impurity. He indicated that, if there is no impurity, the fission
cross section of Th?2?? ig only 1/10 that of u233,

Peterson discussed his experiments on carrying of actinium by
zirconium iodate; the purpose is to investigate the fundamental
chemistry of actinium to compare it with the behavior of 95, for
example. He has found the iodate concentration very critical. He
has also found that the IR-1 resin seems to give good separation of
lanthanum and actinium tracers.

Stan Thompson told us that he has run a synthetic mixture of 95
and the rare earths through his column and will analyze them as soon
as possible.

Magnusson said that we have about 6 mg of neptunium in the
laboratory. I announced we will probably receive a neptunium extrac-
tion run at Site W in August, which may yield 500 mg of Np?37. I
initiated a discussion of the possibility of putting 1 mg of pure
Np237 into the Clinton pile for Pu?3® manufacture rather than waiting
longer to have it irradiated in the Hanford pile; the consensus was
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that it should be sent to Clinton, so I asked Magnusson and Jaffey to
prepare the sample.

I asked Simpson to report on his future program. He identified
three programs: (1) contifiue the work on PuOz to find what volatilizes
out of the oxide and also to measure thermodynamic data, (%) measure
the vapor pressure of uranium metal and uranium compounds, (3) measure
the vapor pressure of BeO and other refractories for Daniels' high
temperature pile. I suggested a fourth program--volatilize some high
gt material to see if the 95 concentrates in a particular fraction.
This would be for the purpose of determining the variation of vapor
pressure across the actinide series.

Perlman, Katzin, and I discussed plans for work on protactinium
chemistry.

I mentioned we are planning to measure a number of heats of
formation of plutonium compounds and asked Westrum to describe his
program. He told us that he has the data necessary to determine the
heat of formation of PuCls; and that he has run the oxychloride and
should have its heat of formation by the end of the week. Next, he
intends to determine the heat of formation of PuO, and PuFj.

We discussed the degree of error in the specific activity of
pPlutonium; Westrum and Hindman will get together and decide the best
value of the specific activity since our value is the standard used
for all other laboratories.

Kohman asked what decisions have been made about the naming of
elements 95 and 96. There was some discussion on this point, but the
secretary (Jaffey) was too tired to take notes. The meeting ended at
10:45 a.m.

Hogness sent a memo dated July 2 to Daniels giving the Met Lab's
contribution to the program to be held at Clinton July 17 and 18. I
am to give a 30-minute talk on the "Effect of Heavy Isotopes on the
Operation and Products of Converter and Breeder Piles."

In a memo to Jesse, Manning requested two methane-filled
proportional counters, one for the solvent extraction program and the
other for heavy isotopes research.

Hogness indicated to Daniels that the estimated budget of the
Chemistry Division for the coming fiscal year is $244,082.

Hutchins has become the chancellor of the University of Chicago
in an administration reorganization, and Ernest C. Colwell has become
the new president. Hutchins will still be the executive officer of
the University, Colwell responsible to him; and there will be three
vice presidents: R. G. Gustavson (dean of the faculty), Wilbur C.
Munnecke (business affairs), and Neil H. Jacoby {(in charge of develop-
ment) .
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Yesterday I told Hogness that I intend to return to Berkeley.
Today I was asked to go down to Chancellor Hutchins' office. I conferred
with Hutchins, Bartky, and Gustavson for over an hour. They explained
in detail their plans for the Nuclear Institute and offered me a salary
of $10,000 as a Full Professor to change my mind. (As an inducement
to return to Berkeley I was recently promoted, in one large step, from
Assistant Professor [salary $2,700 per year] to Full Professor [salary
of $4,200 per year]). They are lining up a huge sum of money to
support the work and spoke in terms of a large University budget in
addition to any government support that might come. They are thinking
of about twelve chemists of Assistant and Associate Professorial rank
and mentioned Perlman as an example of one of these men.

This morning's paper reports on President Truman's message to

the U.S. Senate asking them to ratify the new international security
charter.

Wednesday, July 4, 1945

As usual the Met Lab is working today and is not taking a
holiday. :

Clark J. Egan terminated work at the Lab to return to the
California Research Corporation in Richmond, California.

The following Berkeley bombardments arrived this morning on
the streamliner: u?3° plus helium ions (bombardment 6b); it received
67.6 microampere-hours between June 28 and July 2. Uranium disc
placed behind U235 (bombardment 6b) ; this received 78.8 microampere-
hours. U23°.plus helium ions (bombardment 6a); it received 70.8
microampere-hours between June 27 and 28. All three targets were
turned over to Ralph James who began separation of the various
fractions.

A courier left for Site Y by train today, carrying two samples
résulting from our work on CW-2 material (Hanford-irradiated U235):
(1) sample GTS-100, about 170 mg of uranium element in the form of
U30g; and (2) sample GTS-103, about 2 x 10’ d/p/m of 95%"! mixed with
about 100 mg of lanthanum. Don Stewart and I talked to men at Site Y
by phone to describe these samples.

I wrote to Jerry Howland in Dayton to say I am trying to
arrange things so I will be in Dayton on Sunday, July 15, to see the
finals of the PGA Golf Tournament while on my way to Clinton Labs.

I suggested he might like to join me.

I sent Hamilton a radioautograph which I thought might be of
interest since it shows a different distribution from the previous ones.
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I replied to Mulliken's memo of June 22 to give him my evaluation
of the values for the abundance of the isotopes of helium, oxygen, and
rhodium which appear in my table. With regard to oxygen, I suggested
the values used in the secret "Table of Isotopes" in the Project Hand-
book, III, ¢, 3.1, p. 5 are somewhat better.

Cunningham wrote to Koch at the University of Illinois, to tell
him there will be a delay of six weeks in the preparation of a plate
of U%%% on which Koch is to make arrangements. Cunningham then asked
how the measurements with Pu?3? are progressing. '

A. J. Dempster called me to say that he would like 0.5 microgram
of plutonium in a cubic millimeter of solution (i.e., a concentration
of a milligram per cubic centimeter). He asked that someone put it on
the filament that Lewis will bring over.

Later I called Joe Hamilton at Berkeley who told me that
bombardment 6a (U238 plus helium ions) was done on a whole backing
Plate: the total bombardment is 70.8 microampere-hours. He said
bombardment 6b (U235 plus helium ions) was done on a probe, and he
now has learned that the total bombardment is approximately 80 micro-
ampere-hours. The backing plate in this case received roughly the
same amount of bombardment as the probe. Bombardment 7b (Th232 plus
deuterons) had problems when he changed to deuterons. He will run
bombardment 7a (u23® plus deuterons), bombardment 7c¢ (87 percent p23
Plus deuterons) (bombardment 7b will be last). Hamilton will give us
notice of a week or two as to when they will be finished.

Bombardment 7b (Th232 plus deuterons) and bombardment 7c
(87 percent y23s plus deuterons) will be done together, for a total
of 500-1,000 microampere-hours. Joe said that the two o0ld beryllium
targets that he has been bombarding for Daniels will have a total of
approximately 20,000 microampere-hours over a period of 1-1/2 years.
This target also contains some zinc, cadmium, argentum, as hard
solder. He .mentioned he will start a bombardment of uranium with
deuterons for Stone (two weeks exposure) after he finishes two weeks
of thorium plus deuterons for Friedell. He will process Stone's
uranium for him.

5

Jeanette took the "400" train to Ishpeming where she will visit
our relatives until July 27.

Today's paper reports that Harry Hopkins is resigning as a
White House aide because of poor health.

Also on the front page there is an article from Decatur,
Illinois, about the wearing of shorts by women and girls on the streets.
The police chief of that city stated that the wearing of "abbreviated
shorts in public places will not .be tolerated by the forces of law
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and order." The chief defined abbreviated shorts as any that fail to
come at least to the knees. So far the rules have been ignored, and
more shorts are being seen than before.

Thursday, July 5, 1945

At 8:28 a.m. I held a meeting in the New Chemistry conference
room of the Solvent Extraction and Control Analysis Groups of our
section. It was attended by Ader, Ames, Blaedel, Fineman, Gilbreath,
Goeckermann, Hagemann, Hausman, Hyman, Jaffey, Kelley, Kohman, Lawroski,
Manning, Perlman, Post, Schaffner, Schraidt, Sedlet, and Weissbourd.

I opened the meeting by explaining that. the new meeting procedure is
somewhat as follows: on Tuesday mornings there will be a meeting
devoted to heavy isotope chemistry and on Thursday mornings, a meeting
devoted to solvent extraction and control analysis. The question of
whether to hold the Thursday meetings weekly or biweekly is still
uncertain.

Blaedel reported that three activities are under way in the
Solvent Extraction Group: (1) construction by the group of five
columns for complete testing of the Redox process on a one-inch column
scale, (2) batch experiments on the stability of reducing agents in the
second column, and (3) experiments using a single one-inch column as
an intermediate step between batch experiments and final multiple
column tests. In answer to a question of mine Blaedel said that the
designations given to the five columns are IA for the first column
where the plutonium and uranium are extracted from the feed, IB to the
next column where these two elements are separated, IC to the uranium
recovery column, IIA to the second cycle oxidizing column, and IIB to
the final column.

There was next a lengthy discussion of the problems involved in
finding a suitable reducing agent for the second column (Column IB).
The work has been concentrated on hydrazine and hydroxylamine, and
Plans are under way to study the effect of various changing conditions
on the stability of reducing agents, especially ferrous-hydrazine.

Schaffner reported on the status of the column work construction.
Columns IA, IB, and IC are now in place. The men have encountered
some trouble in locating a suitable gasketing material between glass
sections. Answering a question from Manning, Gilbreath indicated that
the columns will accomodate up to about 0.1 Hanford level of activity
without excessive exposure.

Jaffey described the work of the Control Analysis Group. By
way of background he explained that the Mallinckrodt Chemical Company
has been making pure uranium materials for the Project by starting with
relatively pure oxide, dissolving it, and then ether extracting it.

Now they are working with the crude ores instead. At the present time,
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the radium in the ores is not needed, but it is too valuable a
constituent to lose in the process. As a result, it is necessary to
analyze all waste materials to find out where the radium is going and
set aside for later recovery. This has been the first problem assigned
to the Control Analysis Group. Other problems will involve the setting
up of a control laboratory to operate in routine fashion and to deter-
mine the existence of any health hazard from other radioactive species
that appear in any concentration in the various fractions in the
Process. Jaffey and Weissbourd then talked about the work being done
on the radon evolution method of analysis.

Two additional samples resulting from our work on CW-2 (Hanford-
irradiated plutonium) left for Site Y by automobile today: (1) sample
GTS-101, from the plutonium mechanically separated from its aluminum
irradiation container; and (2) sample GTS~102, from the stock prepared
by dissolving the plutonium sticking to the walls of the container.

The samples were prepared by Morgan on June 28.

I received a letter dated July 2, from Hamilton giving the
bombardment history for the samples of u?3%, u?3%5 and uranium metal
backing discs received yesterday. He told me that he has not been
able to get adequate bombardment on the thorium disc but will try to
get it in for me whenever he can arrange for a courier to take the
sample east. He also hopes that the metallurgy people have made pro-
gress in making plutonium metal targets since he does not like to use
compounds in the cyclotron.

I read a copy of a July 4 memo from Compton to Division
Directors and Section Chiefs about the composition of the Scientific
Panel to advise the Interim Committee. He explains that it is not
possible to comply with the suggestions to add Urey to the panel
because of the necessity to limit its size. He notes that the
suggestions made to the Scientific Panel about the program organization
and other aspects related to the future of the Metallurgical Project
have been called to the attention of the Interim Committee and are
now being discussed.

I answered Kennedy's letter of June 19 about Patent Cases S-52
and S-61. I explain I have delayed answering him because I have been
at a loss as to what to suggest. I go on to say that I do not want
to concur in his proposal that we forget the whole thing, if he means
by this that we should not even take out the patents in our names at
all but just let Lavender's office get along as best “it can without
help and cooperation. I then suggest that perhaps we should write
to Lavender, alluding to the attitude of the University of California
and suggesting that he send the last page of the agreement draft of
June 2 to the University asking them to sign it. I also propose that,
in the letter to Lavender, we say that the inventors now accept the
agreement in the form of the draft of June 2, just as it is.
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I mention that it might be desirable to write a letter to
Sproul as well as Lavender expressing our belief that the inventors do
have the right to proceed according to the plan outlined in my letter
to Sproul of February 15. That plan suggests that the control of
non-governmental applications remain in the hand of the inventors in one
of the cases (Case 52). I say that I would indicate in the letter that I
would be willing to enter into a written agreement with the University
of California to let them control my share of any benefits which might
accrue from this arrangement.

I explain to Kennedy that I do not want to enter into any
argument with the University because I think it is quite likely I will
return there. I add that, under such conditions, I believe it will be
quite likely that my one-fourth of the proceeds would be put into the
type of research that I would suggest in the somewhat unlikely event
that an appreciable sum of money were ever to derive from this sort
of thing. I assure Kennedy that I will do my best to support the plan
of action for which the majority of the inventors vote although I
would be willing to have both cases handled on the same basis now
suggested for Case 61. I ask for his comments.

Darrell Osborne called me from Maryland to say that he cannot
join the Met Lab now but hopes to be able to make it by September 1.
I told him we could take him then. He said he could come for an
interview any time except the week of July 29. We agreed to arrange
for the interview around July 26. He gave me his address as Allegheny
Ballistics Laboratory, Box 120, Cumberland, Maryland.

Farrington Daniels informed Captain J. H. McKinley, by memo,
today that a panel meeting will be held on the evening of July 12, on
Social Implications. Daniels told McKinley, "Scientists have long
been accused of taking no responsibility for the social and political
upheavals resulting from their discoveries, but the members of our
scientific staff are keenly aware of their responsibility in our
Present program." Daniels also says that he believes Dr. Compton
agrees that scientists in the Met Lab should be encouraged to think
of the social and political implications of this work.

I played 15 holes of golf at Jackson Park with Ghiorso and
Morgan (AG-49, TM-56, GS-48 for nine, AG-95, TM-107, GS-94 for 15).

"All Philippine Isles Freed" reads today's top headline, and
the Philippine campaign is completed, says General Douglas MacArthur.

Friday, July 6, 1945

I sent Allison at Site Y a description of samples GTS-100, 101,
102, and 103 that were sent to him on July 4 and 5. I then go on to
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say that we have obtained a number of interesting results from our work
on these samples. I say that in sample CW-2 we found.U237, Np237, and
Pu?3® in such amounts that we feel confident they are produced by

reactions:

237 B

U235(n,.Y)U236’ .Uzas(n,Y)U237, U 2, Np237, Np237(n’.Y)Np238’

and sz38 §+ pu?d®,

I say these all lead to a value for the cross section of the reaction
Uzss(n,y)u237 of a few barns, but we feel there is a discrepancy
between what we have heard is the estimated nvt for this sample,
namely, about six times that of CW-1 and the value that we seem to
find. On the basis of the yield of Pu?®® from the U?3? in CW-2-L we
feel the nvt of the sample must have been higher.

I wrote to Luther Arnold to thank him for his letters and to
tell him that I have written Ed Orlemann about the opening at Boston
University. I also add that I have been playing golf regularly.

In a letter to A. Q. Butler of the Mallinckrodt Chemical Works,
attntion G. L. Martin, Jaffey encloses analyses of some of the samples
Martin has sent us. Jaffey mentions that Truman Kohman is taking over
this work.

Manning sent a complaint to Captain McKinley that a teletype
delivered to me this morning was sent by Hamilton on July 2. It
described a change in plans concerning the shipment of a sample. It
was only through a fortunate circumstance that we avoided serious
difficulties as a result of the sample arriving before the teletype.

Dempster sent Daniels the program of the Physics Division for
the next year. He indicates that the Mass Spectroscopy Section plans
the following investigations with Section C-I: (1) determination of
the masses of the radioactive isotopes of elements 95 and 96, (2)
measurement of the percentage of 1023% in a sample that is mixed with
the Th232, (3) comparison of the half-lives of Pu?"? and pu?3? by
means of alpha-ray tracks on transfer plates from separated isotopes,
(4) slow neutron fission cross section of Pu?"?, deduced from the
magnetic analysis of Hamilton's sample prepared by «,2n reaction on
uranium.

Secretary of Treasury Morgenthau resigned yesterday as a result
of rumors that he was going to be released.

Great Britain and the U.S. have recognized the Warsaw government
of Poland, cutting adrift the exile regime in London. Both governments
said that this is the beginning of the fulfillment of the Yalta "Big
Three" agreements.
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Saturday, July 7, 1945

Howland wrote to me from Dayton that he wishes he could have
been out watching the Victory Open with me last Sunday. He goes on
to say that while the city of Dayton is okay from his standpoint, he
is very dissatisfied with the working conditions. There is little
fundamental research going on, and people are not well informed about
other project work. He refers to the laboratory building as a "hole"
and says the general level of contamination must be a hundred times
higher than New Chem ever was--"sitting in the library-a few hours
his hands often send the monitor off-scale." He did indicate that
a health unit is growing rapidly. He has concluded that the general
atmosphere of an industrial laboratory is not much to his liking and
that he would be much happier if he could get connected with a first-
rank university. In a P.S. to the letter he says that if Site Y
should happen to ask him to go out there, he would not hesitate to go.

I received a letter from Bill Watson in Montreal, who asked for
additional information about the 10 mg sample of U233 we prepared for
irradiation at Site X for Goldschmidt last January. I asked Katzin
to look into the matter.

I returned to Jesse some reports he sent me many months ago
on the determination of thorium and uranium content of ores. I
expressed regret that our work carried on in Katz's group, on the
ether extraction of such ores, d4id not yield any positive results.

Wayne Johnson and I talked by phone, and I told him about
Osborne. Johnson asked me to phone Osborne and invite him to visit
us. We will pay for meals, hotel bills, and lower-berth Pullman
accomodations, but he must get his own reservations.

Mulliken transmitted to F. W. Aston (Cambridge, England) for
the "International Table of the Isotopes," information I gave him
Wednesday about the abundance of helium, oxygen, and rhodium,

President Truman has appointed Fred M. Vinson as the new

Secretary of the Treasury, says this morning's paper.

Sunday, July 8, 1945

I played 18 holes of golf at Timber Trails Golf Course (Plain-
field and Wolf Roads, La Grange) with S. Thompson, York, and Lawroski
(GS and SL won a "low-ball plus low total" match, 4 up; ST-105, FY-92,
GS-97, SL-100).

A headline in today's Sun reads "Vast Air Fleet in Marianas;
Kyushu Blasted by U.S. Fliers." The U.S. flag was raised on Okinawa.
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Monday, July 9, 1945

Morgan began experiments to determine the neutron flux that
samples 25NA and 49NG received. He will measure the content of Ba
formed in fission. Samples 25NA and 49NG are the U235 and pu?3®
samples irradiated at Hanford as Farmer's special No. 2, or CW-2
samples.

1490

Howland wrote me a letter dated July 6 giving the arrangements
he is making for us to watch the PGA tournament on the 15th when I
hope to be in Dayton.

I wrote a long letter to Latimer in Berkeley telling him of my
conversation with Lawrence on Friday, June 29, when I told him of my
decision to return to Berkeley. I also report to Latimer of my
subsequent discussion with Hutchins about the University of Chicago's
plans for an Institute and the salary offer of $10,000 they made to
me in an effort to change my mind. I say I am worried as to whether
we, at Berkeley, are thinking in broad enough terms and that I believe
we should think of University support for this program. I ask if it
would be a good idea for Lawrence, him, and me to go over the matter
with Sproul. I observe that it certainly would be too bad to allow
it to come to pass that the University of California play a secondary
role in this field.

I mention I have received my appointment from Underhill
(Professor of Chemistry at $4,200 per annum, on leave of absence for
the year 1945-1946) and signed and returned the letter of acceptance.

In closing I indicate my plans to include visits to Berkeley in
August with a side vacation trip to Los Angeles.

In another letter I tell Lawrence of the vigorous reaction of .
the University of Chicago to my decision to return to Berkeley. I
mention the visit with Hutchins and the salary offer made to me. I
also say that the University of Chicago is planning in terms of a
large University budget in addition to any Government support that
might come, that a number of University appointments of physicists
have already been made, and the University of Chicago is speaking in
terms of about a dozen chemists of assistant and associate professorial
rank.

I mention that I saw Zinn last week and he is definitely
interested in Berkeley; however, the University of Chicago has made
him a very attractive offer here--an associate professorship at a
salary of nearly $7,000.

I tell him of my concern, as I expressed in my letter to Latimer,
that we are not thinking in broad enough terms at Berkeley, especially
in connection with the extent of University support. I also repeat
the suggestion I made to Latimer that we talk this over with President
Sproul.
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I submitted the plan for the research program of section of C-I
for the period July 1945 to July 1946. I subdivide the program into
four areas, as follows:

I. Chemical and Nuclear Investigations of the Heavy Elements.
The program will include the chemical, physico-chemical, and nuclear
investigation of all of the heavy elements.

II. Control Analysis in Connection with Uranium Extraction.
The program includes the development of methods of analysis and the
performance of routine analyses in collaboration with the chemical
plant for the extraction of uranium from ores being operated by the
Mallinckrodt Chemical Company in St. Louis. The isotopes radium,
protactinium, ionium, and actinium constitute health hazards for the
operation of such a chemical plant. It is our task to determine for
the company the distribution of such isotopes for each of the steps
of their process.

III. A complete Solvent Extraction Process. The program covers
the development and semiworks scale operation and demonstration of a
‘complete solvent extraction procedure for the processing of plutonium
formed by irradiating uranium in the pile.

IV. Serxrvices. It is anticipated that our program will include
the preparation of a number of special samples and the processing of
a considerable amount of special irradiated material for other parts
of the Project.

I wrote to Howland to inform him that my plans have been
changed and I shall no longer be able to make it to Dayton next
Sunday. I explain that the meetings down south have been called off
and, as he may have heard, the transportation situation is now nearly
impossible; apparently there will be no more Pullman travel between
Dayton and Chicago. I also say that I should like to talk to some
Monsanto official about Howland's comments on the condition of the
Mound Laboratory, perhaps C. A. Thomas, but I would like to go over
it with him (Howland) first. I ask him to let me know when he plans
to come to Chicago, saying that I shall be away from Chicago most of
August and a few other days on short trips.

I called Osborne in Maryland to invite him to visit us here
between July 26 to 29. He will telegraph me the exact dates as soon
as he knows. I said I also will telegraph him if my plans change so
that I will not be here on his dates. I told him that a salary of
$5,400 will be okay.

] Report CS-3072, Chemistry Division, "Summary Report for June,
1945" was issued today. The material on Section C-I has been covered
in meetings held during the month and includes such work as reducing
agents for the Redox process, the Berkeley helium ion bombardment of
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natural uranium, the alpha decay of Pu?*!, the chemistry of neptunium,

of plutonium, of thorium, and of actinium. The report also includes
a report on y?%3,

According to today's paper the Japanese have announced that
200,000 refugees are going to be moved from Honshu Island to
Hokkaido to remove them from the path of American planes. Admiral
Nomura announced that the U.S. demand for unconditional surrender will
result in costing the U.S. higher casualties.

Tuesday, July 10, 1945

I attended a meeting at 8:28 a.m. in the New Chemistry conference
room of Groups 1 and 3 of Section C-I. Other attendees were Asprey,
Britain, Florin, Ghiorso, Hindman, Hopkins, Hyde, James, Jones, Katzin,
Kohman, Magnusson, Manning, Morgan, O'Connor, Peterson, Perlman,
Robinson, Scott, Simpson, Studier, R. Thompson, S. G. Thompson, and
Westrum. I opened the meeting by asking James to discuss the work in
which he, Florin, and Hopkins are engaged. James explained that three
uranium bombardments have been received--one is a natural uranium
target bombarded with approximately 890 microampere-hours of 44 Mev
helium ions (Berkeley bombardment 5b, received at Met Lab June 30);
another a U23% oxide sample (ratio of 238 to 235-3000) that received
a 50-100 microampere-hour bombardment (Berkeley sample 6a, received
at Met Lab July 4); and an 87 percent u23% oxide sample that also
received a 50-100 microampere-hour bombardment (Berkeley bombardment
6b, received at Met Lab July 4). The natural uranium target was
milled to remove successive layers, with a ratio of alpha counts
between the layers in order of depth being 43 to 7 to 3 to 1.5 to 1.
Further data are being obtained. The various fractions from the y23s
and U?%°® bombardments are in the process of being decontaminated from
fission products. '

I explained that the information that we hope to obtain from
these experiments is the relative yields of the various O,n reactions,
the a,p, and the o,pn reactions. The yields of 4,n and 4,p reactions
are also to be determined since there was deuteron contamination of
the cyclotron beam.

There was considerable discussion as to the amount of Pu?"“?®

that would be obtained from this material, and James suggested the

use of Scott's electrolysis method to put approximately one-tenth of
the Pu?*? on a plate. I promptly vetoed this suggestion since present
difficulties are being encountered with the electrolytic deposition
method. It was decided that 0.2 mg of lanthanum be used to prepare
the final plate for Ghiorso. I emphasized that the completion of

this plate should be given first priority. '

I then inquired as to the status of work on the 49NG sample
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(Hanford-irradiated plutonium from Farmer's No. 2). O'Connor reported
he has been reworking the original salt layer to get out more plutonium
that has resisted ether extraction; he now has about 105 mg total
plutonium from this sample. There was considerable discussion as to
the disposition of this material, I made slide rule calculations on
the spot that indicated, on the basis of previous percentage assignments,
54 mg should be sent to Site Y as metal, another 26 mg to Site Y as
thoroughly decontaminated material, and 23 mg kept for our use. We
decided that the entire quantity of thoroughly decontaminated material
(75 mg) should be used for metal production and any amount of metal
Produced in excess of the 54 mg scheduled for Site Y would be retained
here. O'Connor was given the assignment of converting the 75 mg now
in nitric acid solution to the oxalate, Florin will make the fluoride,
and Westrum will convert it to the metal.

Morgan reported that yields of fission barium in the 49NG
material have been determined, but his results are uncertain and he will
check them again before reporting.

Hindman reported that preliminary values on the specific activity
of the plutonium from the 49NG sample indicate approximately an 11
percent increase in specific activity. I made some calculations (which
few present seemed to understand) showing that this value agrees very
well with Ghiorso's measurements on the change of fissionability of the
materials upon neutron bombardment. It also checks the value of 8,000
years for the half-life of Pu?"?. we agreed, after some discussion,
that Farmer's No. 2 sample must have received about ten times the
bombardment received by Farmer's No. 1. The value of five, calculated
by Fermi seems quite improbable.

Scott and Britain reported on the preparation of plates by
electrolytic deposition; they have encountered difficulty in getting
adequate yields of material on the plates. I emphasized the electrolytic
deposition process is now becoming the bottleneck of the whole section
program and that work on the method should be pushed.

In response to a question from me, Britain said that the U237

from the 25NA sample (Hanford-irradiated U235 from Farmer's special
No. 2) is decaying with approximately the correct half-life.

I mentioned that Dempster is going to study the uranium and
Plutonium from the 49NA and 49NG samples in order to determine the
isotopic composition. Dempster is also going to separate some pu2*?
from high gt Hanford product.

Hyde reported that he is preparing to handle two targets that
should arrive soon--one is the thorium plus deuteron bombardment. and
the other a target of y?3s plus helium ions. In the u233 bombardment,
he intends to look for such things as Np233, szau, pPu23%, pu?33,
and Pu?3®.

 Studier said that the bulk of the U2?%® has now been thoroughly
purified and set aside for decay.
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I brought up the matter of the 10.5_mg of high gt plutonium.
It was agreed that this material should be milked for element 95 now
and again in about two weeks; this will give Cunningham an opportunity
to practice isolation. Asprey will prepare the material for Cunningham.

Stan Thompson reported on his work of the past week on the
separation of element 95 from rare earth activities using a 6-foot
IR-1 ion exchange column. Results were not quite so good as had been
expected on the basis of small column results. Thompson has also
worked on the use of organic reagents for the separation of 95.

James said he has not checked the decay of element 95 recently
but would do so as soon as time permits. A check now should enable
one to place a lower limit of 100 years on the half-life if no
appreciable decay is noted.

Peterson reported that his work of the past week has consisted
mainly of attempts to remove actinium tracer from large amounts of
lanthanum with IR-1 columns.

Roy Thompson said the final result of the assay of the protac-
tinium purchased from Agruss was approximately a disappointingly
small amount.

The recalculation of Westrum's calorimetric data indicates a
specific activity for Pu??®? of 70,700 * 100 counts per minute per
microgram. There was considerable discussion as to the best value
for the specific activity at this time and whether some official
proclamation of this best value should be made.

Robinson reported that the new model of the pulse analyzer has
been completed but not been thoroughly tested.

Manning then announced that the hot lab should be finished
within another six weeks--maybe. I then told the group that we will
have a visitor, Yaffe, from Montreal toward the end of the month.

He will be mostly interested in seeing our hot lab facility.

Katzin supplied me with some information to use in my reply to
Bill Watson's questions. I say that the weight of isotope 23 in the
sample, determined by radio-assay, was about 11.0 mg and we estimate
the isotope purity to be 96 percent. The actual weight of the sample
was 14.56 mg. I also say we claim no great accuracy.

Last week I received a memo from R. S. Mulliken, Editor-in-
Chief of the Metallurgical Project Record, expressing concern about
the various values used for the half-life of radium. Today I wrote
Dr. L. F. Curtiss of the Bureau of Standards to ask his opinion. I
then informed Mulliken of this action. I say that my present
inclination is to regard the value 1,686 years as a better value
than the value of 1,590 years presently used in the Project Handbook.

In another letter I replied to Dreher's request for advice as
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to his future activities, I suggest that of the companies he named,
the best from the standpoint of research work would be the California
Research Corporation. I tell him of my competing offers from the
University of Chicago and the University of California, both of which
include fair-sized groups to work in this field. I say I do not know
whether he would be interested in this sort of position but that it
will probably be about six months and perhaps nearly a year before
anything definite can be said. I then tell him of Helen's and my
vacation plans for Los Angeles (lots of golf) in August.

Daniels, in a memo to Hogness about the budget for the coming
year, explains he is trying to reduce, as far as possible, the amount
of time spent in making reports. He indicates the Monthly Abstracts
will be continued and will be due promptly in his office before the
23rd of each month. Final reports are to be written on any phase
of the scientific work as soon as that phase is completed, but it will
be unnecessary to continue the long monthly report on all phases of
the work.

In an official memo Daniels sent out a notice that the committee
of Nickson, Simpson, and Maurer will conduct interviews with the
academic staff on social and political implications on Thursday evenings
from 7:30 to 9:30, beginning July 12.

I talked with Hamilton in Berkeley by phone, He said they are
having trouble with deuterons for bombardment 7a (y23s8 plus deuterons),
bombardment 7b (Th232 plus deuterons), and bombardment 7c (87 percent
y23s plus deuterons). I told him to go ahead even if we get only 100
microampere-hours on each. He will do bombardment 7b (Th?3 plus
deuterons) and rush it to us. The same courier will carry 15 milli-
grams of U233 for bombardment 8a (U233 plus helium ions--approximately
100 microampere-hours) back to Berkeley. Perlman will arrange this.
Bombardment 7a (U238 plus deuterons) and bombardment 7c¢ (83 percent
y23s plus deuterons) will be worked in after bombardment 7b (Th 232
rlus deuterons), and perhaps before bombardment 8a (y233 plus helium
ions).

Nearly 2,000 U.S. planes attacked Japan over many hours
yesterday, according to this morning's paper.

Wednesday, July 11, 1945

Today I received a letter dated July 9 from Hamilton asking me
to send one of the platinum disc targets that we made up some time
ago. He would like such a target in order to avoid contamination from
copper, etc. He said he has had a little difficulty these past few
days operating on deuterons (he mentioned this in our phone conver-
sation yesterday); it appears the cyclotron is well constituted to
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operate on helium ions but does not do so well on deuterons. He thinks
this is caused by the presence of much greater circulating ion currents
in the case of deuterons with the resultant heating of the deflector

and exit strip which in turn makes efficient operation quite difficult.

I read a copy of a July 10 letter from Captain McKinley to
Manning in which he indicates that the delay in transmission of the
teletype from Hamilton occurred in Berkeley rather than in.Chicago.

231

Manning sent Captain Chapman our analysis of the Pa content

of the sample purchased from the Agruss Company.

A revised organization chart of Section C-I was issued. It
shows Kohman replacing Jaffey as Group Leader of Group 2.

Report CN-3053, "Chemical Research Basic Chemistry of Plutonium.
Report for Month of June 1945," was issued today. The report includes
work on the equilibrium constants in the temperature range 530°C-700°C
for the reaction PuOCl + 2HCl1l = PuClj; + H20. Davidson and Sheft
estimate that

AHj 9ge (kcal) = -22.2 * 0.7, ASz9g(e.u.) = -33.5 + 0.8.

It is observed that the equilibrium is much less rapidly obtained in
this reaction than in the corresponding bromide reaction.

Bright, shiny, malleable neptunium metal has been prepared by
vapor phase reduction of NpF3 with barium (Fried) on the 50 microgram
level. Similar reductions of NpF, failed evidently because the NpF,
soaked into the crucible. The density of one piece of neptunium metal
was measured as 17.8 and 17.6 gm/cc in duplicate determinations.

Fried reacted a piece of neptunium metal with hydrogen at atmospheric
pressure at 50°C to form a black, flaky, hydride NpH;_ g-3.8-

Fried and Davidson also report on attempts to prepare NpCls or
NpClg¢ by sublimation. These were unsuccessful. However, they did
pPrepare Nps;S; by treatment of NpO; with an H;S mixture at 1,000°C.

Hindman and Ames describe the spectrophotometric investigation
of Pu(III) in solutions of perchlorate, nitrate, chloride, and sulfate.
The investigation places the complex forming order, based on the
perturbations produced in the spectrum with increasing anion content,
as follows:

Cloy, < Cl < NO3s < SOy .

In all cases the changes in the spectrum are small precluding the
possibility of calculating complex ion formulae and association
constants from the spectral data alone.

The report also includes studies of the sulfate of Pu(IV) and

the mixed sulfates of Pu(IV) (H. H. Anderson and D. C. Stewart) and
other work on Pu(lV) sulfates (H. H. Anderson).
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After work I played 18 holes of golf with Perlman, Ghiorso, and
Morgan at Jackson Park. (IP-110, AG-95, GS-96, TM-99.) We had trouble
seeing our golf balls on the 18th hole because of the near darkness.

The Allies have agreed to joint control of Austria, and an

allied commission will probably be set up next month, according to
today's paper.

Thursday, July 12, 1945

At 8:28 a.m. I attended the meeting of Groups 2 and 4 in the
New Chemistry conference room. Also present were Ames, Anderson,
Blaedel, Gaarder, Gilbreath, Goeckermann, Hagemann, Hausman, Hyman,
Kelley, Kohman, Lawroski, Manning, Perlman, Post, Schaffner, Sedlet,
and Weissbourd. Hyman reported on batch experiments to test ferrous
ion, hydrazine, and hydroxylamine as reducing agents in the Redox
Process. None of the combinations tried was satisfactory. In response
to a question from me, he indicated that his future work will be to
investigate a precipitate that has been noticed in some of the batch
runs and to study the preparation of sulfate-free ferrous solutions.

Blaedel talked about a short run made with the small column
using ferrous ion alone. It showed ferrous ion to be quite unstable.
Another run is planned in which three streams will be used. The
aqueous stream containing ferrous ion and hydrazine will be introduced
at the top. The hexone feed will be introduced in the center of the
column, and a scrub hexone containing hydrazine will be introduced in
the bottom of the column.

Schaffner reported for the Control Analysis Group. He stated
that most of the past week has been spent in running samples and there
have been no new developments to discuss.

Plans for future meetings were discussed. It was decided to
split the meetings into two groups, with a Solvent Extraction Group
meeting from 8:28 to 9:30 a.m. and the Control Group at 9:30 a.m.
The next meeting will be July 26, two weeks from today.

Morgan completed the determination of the Bal*? content of
samples 25NA and 49NG (Hanford-irradiated U235 and Pu239—-part of
Farmer's Special No. 2 or CW-2 samples). He calculated that the
flux the sample received was 2.37 x 1013 n/cmz/sec for the Pu?3??
sample and 2.56 x 10!3 n/cm?/sec for the y?3s sample.

Katzin, Studier, Manning, Cunningham, and I met to discuss the
U233 for the Koch-Dancoff Experiment. Studier will clean up approxi-
mately 30 mg just returned from Zinn sometime before August 10. On
approximately August 10, he will take 80 mg from the 280 mg (set up .
for decay) and extract the Th22® and clean it up and give approximately
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110 mg to Cunningham or Manning to have Scott or Britain make the
plate for Koch. Manning will arrange to have that plate delivered
to Koch or Dancoff.

Osborne called me from Maryland to tell me that he thinks it
will be difficult to get a release unless we do something about the
urgency. R. E. Gibson agrees. They are worried about the draft
Position of their project. I suggested Osborne come here to visit,
and we will discuss it then. I told him that Farrington Daniels is
writing R. E. Gibson about the visit. I offered to have him stay in
our apartment during his July 26 visit.

In the evening in Room 210, Eckhart Hall, a committee consisting
of John Simpson for Physics, R. J. Maurer for Argonne, A. Brues for
Health, and A. H. Jaffey for Chemistry, together with Daniels,
interviewed members of the academic personnel who wished to express
their views on social implications. Appearing before the committee
were A. O. Allen, Jerome Brewer, G. R. Carlson, L. C. Furney, Kohman,
Rabinowitch, Weissbourd, and L. G. Nierman. A number of others waited
to express their opinions but left without being interviewed.

Technical matters were not discussed. One man suggested international
control of materials for new weapons through the new United Nations
Assembly. Another suggested setting up a special corporation in a
neutral country to control and develop materials for new weapons.

Still another man felt that the United States should keep secret all
new developments and continue with an intensive research program in
order to keep ahead of other countries. One man suggested that
scientists form an independent organization for the purpose of studying
social and political implications of nucleonics. The interviews lasted
from 7:30 until 10:30.

Tokyo radio says a British task force attacked Sabang off the

northern tip of Sumatra on Wednesday, according to unconfirmed reports
in today's paper.

Friday, July 13, 1945

I received a letter from Kennedy in which he says he has no
objection to my proposal (as given in my July 5 letter), and he feels
that Art and Emilio will have none. He thought I might as well write
to Sproul since he would appear unwilling to sign the disclaimer
without some further argument being presented. Kennedy added he is
rather certain that no money will ever be involved and he cannot get
worked up over it except to be mad at the other parties.

Doan called me from Clinton Labs to ask whether he should

request our thorium carbonate cans. I told him to request "about 100
cans." He will try to put as many as possible in the pile.

107



7/13/45 (cont.)

I conferred with Dancoff about the betatron at General Electric
in Schenectady which produces 100 Mev x-rays with an intensity of
3 x 10° photons/centimeterz-second two meters from target. They have
observed gamma-proton, gamma-deuteron, and gamma-alpha reactions but
no fission of lead, bismuth, or thallium. Two Ph.D. physicists
(graduates of University of Illinois) are using it. We discussed the
Pu?%9/pu?%® ratio in our sample 25NA. He thought the calculated cross
section for the.Uzsa(n,Y) reaction approximately equal to 5 barns is
reasonable.

I sent an estimate of our requirements for thorium to Daniels
for the period from the present until December 1946. I ask for 500
pounds of metal and 100 pounds of oxide. This assumes that we will
irradiate the metal at Site W to produce gram amounts of u23s3,

I played 18 holes of golf at Jackson Park with Tom Morgan and
Roy Thompson. (TM-106, GS-89, RT-100 for 16 holes.)

No startling news on Friday the 13th! Hearings are proceeding

on the international charter in the Foreign Relations Committee, and
the President is heading for Potsdam for the Big Three meetings.

Saturday, July 14, 1945

Today John Willard returned to work at the Met Lab from Hanford.
He is joining Chemistry Section C-II under Hogness.

Fred Albaugh terminated work at the Met Lab. He and Edrey will
travel to Los Angeles by car, and he will return to the Union 0Oil Company.
Duane Hufford also terminated today. He is to report to Site Y on the
16th.

In a letter dated July 12, Howland expresses his disappointment
that I will be unable to take in the finals of the PGA golf tournament
on Sunday with him, Brody, and Niedrach. He gave me his new address
and said he would let me know when he can pass through Chicago on his
vacation.

Daniels told me that Wheeler is interested in my judgment on
the certainty of the assignment of the recently discovered two-to-three
year fission product element 61 to mass number 149. Today I wrote
Wheeler to say I think it could be assigned to mass number 147 with
about the same amount of justification.

The Foreign Relations Committee voted 20-0 to endorse the
international security pact. "Fleet Shells Japan" reads the top
headline today; U.S. battleships are shelling a steel center on Honshu
Island.
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Sunday, July 15, 1945

I played 18 holes of golf at Maple Crest Golf Club (Route U.S.
66 at Wolf Road, La Grange) with Winston Manning, Al Ghiorso, and
Herman Robinson (GS and HR won a "low ball plus low total" match, 7
and 6. (wM-112, AG-101, GS-95, HR-109.) Ghiorso, Manning, and I then
played another 18 holes. (AG-98, GS-90, WM-100.) See Figures 3
and 4.

According to today's Sun, warships and planes are still blasting
Japan virtually unopposed.

Monday, July 16, 1945

At 5:30 a.m. mountain time, the first explosion»of an atomic
bomb occurred at Alamogordo, New Mexico, about 100 miles south of
Albugquerque.

Later I read the account of this event that Joe Kennedy wrote in
his diary:

We got to the site around 3:00 a.m., and took our
position roughly 20 miles north (?) of the spot. It had been
raining, and was completely overcast, in spite of Jack Hubbard's
prediction to Parsons (Sunday morning) that it positively would
be clear overhead in the North and South directions. We didn't
know whether they would fire; Bradbury who was to meet us was
there, but didn't know he was to meet us; the radios didn't work
except one in an MP .car ‘down ‘the road. Finally we learned by MP
radio that the shot would be delayed (due to weather) for perhaps
one or two hours. Various ones tried to sleep on the ground,
etc. CAT, Laurence, and I tried in the sedan, but L. snored
awfully.

Don aroused us at about 5:00 a.m., saying the shot would
be within five minutes or not that day. Feynman had managed to
get one plane, but not the ground station, on our radio. From
it we finally guessed that 5:30 a.m. was the zero time. The
Plane gave signals at 10 minute and at 2 (?), also colored
rockets were shot by soldiers at our camp but no one knew the
code! A siren could be faintly heard, but again the code was
not known.

At zero, I fortunately was facing exactly in the right
direction, and with my eyes well-shielded with the dark glass.
A brilliant yellowish spurt of fire was first seen, about 1000
feet, in a direction just clockwise of exact vertical, where it
mushroomed at the top. At the time of this mushrooming, the
total brightness seemed greatest. The ball formed rapidly, grew
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Figure 3. Glenn Seaborg, Maple Crest Golf Club, July 15, 1945.

Figure 4. A. Ghiorso, G. T. Seaborg, W. M. Manning,
H. P. Robinson, Maple Crest Golf Club, July 15, 1945.
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(in a matter of seconds) to one roughly 1000-2000 feet in
diameter, and became increasingly less brilliant. At this
time, with the bhall looking like flame from burning oil, I
removed my dark glasses. Before this, while the ball: was
forming and rising, I looked to the side around the dark
glass and the ground and hill appeared as well illuminated as
in mid-morning. Likewise, I viewed the sky above. The over-
cast of stratocumulus (?) clouds :Was. pink on the underside
and well illuminated, as at sunrise.

The red and black fireball grew rapidly to several times
its size, and rose continuously, reaching about 14,000 feet in
about 100 seconds. As it grew, it changed quickly from red and
black flames to a mass of white, billowy smoke interspersed and
surrounded (to an extent of about 1000 feet beyond the borders
of the smoke) by a purple-blue glow, like the low pressure
discharge in air in color, and reminding me of the blue glow
around hot Po samples but on a much larger scale. As tens of
seconds went by, the blue glow diminished and the white smoke
cloud became more the prominent feature, until, when the blast
wave took me by surprise at about 100 seconds, the blue glow
was practically gone. '

It was at this time well before sunrise, yet light enough
for smoke to be easily visible. It formed a column, not entirely
vertical, much narrower at the bottom than at the top, which
was dome shaped (from the ball shape of the fireball). Soon
after the blast and the end of the blue glow, the dome penetrated
the thin cloud haze (at about 17,000 feet), and continued visible
above the haze. It appeared to be drifting rapidly northeast (?)
at the top. It was perhaps ten minutes later that we began to
gather in the cars and buses, and everyone of the party was away
shortly before 6:00 a.m.

Some high spots of the trip: (1) the rough "McKee work-
men" appearance of the people in the party; (2) the rest stops
along the road; (3) Teller, Bethe, and Thomas at about two
minutes, applying sunburn lotion to their faces, with Teller
saying "100 to 1 it's not needed, but what do we know?"; (4)
the utter silence of the explosion until the sound wave reached
us; (5) the quiet echoing of the sound in the mountains, audible
for about five minutes; (6) the usual guess afterwards of 3-8
kilotons.

We got back to L.A. in the early afternoon, very much
worn out,

I received and read Latimer's reply to my letter of July 9.
He says,

You have put your finger on our most important problems.
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In general the University departments of chemistry and physics
have not kept pace with the tremendous developments which have
occurred in these subjects. There has been no expansion in
personnel in our department in the past twenty years. Now on

top of this we have the developments in the nuclear field.
Chancellor Hutchins at Chicago seems to have grasped the situation.
However, when he is willing to increase his offer to you from
$8,200 to $10,000 and wants to add a dozen new assistant and
associate professors in chemistry, I can't help but be encouraged.
I am confident that the logic of the situation is such that the
proper presentation will achieve the same results here...

He adds that he thinks much of the present project properly belongs to
the industrial field. Latimer also mentions that he will be in Tennessee
on July 23 and hopes to see me then.

Quentin Van Winkle returned from vacation.

233

At 7:45 p.m. Katzin spoke on the U problem at the Chemistry

Seminar in Room 251, Ryerson Laboratory.

"Big 3 Parley Begins Today" reads today's headline. Discussions
will take place in Kaiser Wilhelm's former castle in suburban Potsdam.

Tuesday, July 17, 1945

.

The Chicago Sun, Tuesday, July 17, 1945, reports on page 3:
SHELL DUMP EXPLODES

Alamogordo, New Mexico, July 16 - (UP) - A magazine containing
high explosives, gas and other shells blew up at the Army base
here today with a pyrotechnic display visible 200 miles away.
No one was injured.

Groups 1 and 3 met at 8:28 a.m. in the New Chemistry conference
room. The meeting was attended by Asprey, Britain, Cunningham, Florin,
Ghiorso, Hausman, Hindman, Hopkins, James, Katzin, Kohman, Magnusson,
Morgan, O'Connor, Perlman, Peterson, Robinson, Scott, Seaborg, Simpson,
Stewart, Studier, R. Thompson, S. G. Thompson, Walsh, and Westrum. I
asked for a report on the status of sample 49NG (Hanford-irradiated
plutonium, part of Farmer's. Special CW-2) and learned that O'Connor
has given 75-77 mg as oxide to Florin; Florin has converted it success-
fully to fluoride containing 68.5 mg of plutonium and turned it over
to Westrum for metal preparation. Westrum said he would have the metal
in 24 hours.

Scott reviewed the status of the work on the electrolytic
deposition method, and we decided that we need more people to work on
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this problem. I pointed out that when James, Florin, and Hopkins
finish with the alpha targets, some of them will be able to help.

Ghiorso reported pulse analyzer data that show that the plutonium
formed in sample 25NA (Hanford-irradiated.U235, Farmer's Special CW-2)
is 2.4 percent Puz”o, which compares with 5.5 percent Pu?*? in sample
49NG.

Kohman asked whether spontaneous fission measurements have been
made on 952", 1 replied that they have, but no counts were observed.
I explained we are going to take 1/10 of the 95241 Cunningham is
extracting from the 10 g of high gt plutonium and make a sample for
measurements of spontaneous fission, slow neutron fission, and fast
neutron fission. I added that after element 95 is again extracted
from the 10 g of plutonium we will have plenty--the yield is about
107 c/m every two weeks,

I asked how the work on the alpha targets is progressing. James
Presented the following table giving the preliminary pulse analyzer
range curves on the plutonium fractions from the three targets: he
indicated the U?37 and 952%! are being isolated and he should be through
with nearly all measurements this week. I observed this should enable
us to calculate a rough half-life for 952%! yhen the additional measure-
ments of Pu?*! beta particles are submitted; I calculated that the
amount of 4.3 cm range activity in sample BAA agrees with that in TAD.

I mentioned that Hamilton has asked for more isotopes to bombard
with helium ions and that we intend to bombard 95%*! and perhaps
plutonium enriched in Pu?*? as soon as such samples are available.

pu2"o
Total and pu23e pu?3¢
c/m pu23?
TAD-I (1st 0.002 inch) 120,000 5.2% 72.8% 22%
TAD-II 5,500 1.2% 75% 23.8%
TAD-III} U metal + Het? 650 - - -
TAD-IV 400 - - -
TAD-V 250 - - -
oAA p238 4+ ge*? 7,000 14.4% 83.1% 2.5%
BAA 0235 4+ get? 110,000 - - 100

2u%indman reported there is nothing new on the specific activity
of Pu --the latest value is 8,000 yeadars.
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Cunningham next described the isolation of 952%1 that resulted
in 7.2 micrograms of material with a total alpha act1v1ty of 4.2 x 10°
alpha counts per minutes. Correcting for the pu23?® present, he con-
cludes that the half-life is certainly less than 1,000 years. I said
I thought 100 to 200 years to be a better value. I suggested that a
sample be set up to observe the decrease in the rate of growth of 95241,

I asked if there was anything new on the chemistry of 95, and
Thompson told us he has been working on the use of organic complexing
agents in solvent extraction. He said it appears that lanthanum is
less easily complexed by these organic reagents than are yttrium and
95; also, 95 appears to be more strongly complexed than lanthanum and
probably more than yttrium. He said we might predict that the oxalate
and phosphate of 95 will be more insoluble than those of the rare
earths. Stan plans to try carrying with bismuth oxalate as a carrier
from about 4 N acid solution.

Roy Thompson is continuing with the isolation of protactinium;
he hopes to isolate 20 to 25 mg by the end of August.

Stewart informed us that the ionium and U233 targets are leaving
today for Berkeley; I asked that he put a summary of all shipments on
ny desk.

Katzin suggested that I discuss the importance of measuring the
cross section for the absorption of neutrons by Pa?33 to form Pa23".
This loss may block the U?%? pile if the reaction has a cross section
as high as about 500 barns. We hope to settle this question by
putting a sample of 10 mg of thorium in a Hanford pile for 30 days,
then work up the sample within five days.

Fried discussed his unsuccessful attempt to convert protactinium
oxide to the chloride at 550°C with CCly; he intends to repeat the
experiment using a quartz tube at higher temperatures.

Morgan announced that by isolating barium from samples 25NA and
49NG, he has calculated the nvt of Farmer's No. 2 to be 9 to 10 times
that of Farmer's No. 1.

I wrote to Saul Winstein at UCLA to tell him that Helen and I
plan to spend our vacation in Los Angeles and that we hope to see him
and Sylvia during the first two weeks in August.

In a letter to Latimer at Berkeley, I say that I will see him
in Tennessee during the week of July 23. I shall arrive on the
afternoon train that day, stay through all or most of Wednesday,
July 25. Hogness and I want to try to return to Chicago by plane.

I also suggest the possibility of a discussion with President Sproul
when I am in Berkeley in August.

I notified Hamilton that we are sending some U2®?® and ionium
which we would like to have bombarded with helium ions--about 50 to
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100 microampere-hours on each. I tell him that the u?233 sample (GTS-104)
contains 15.7 mg of U?®? and has an isotopic puritx of about 95 percent.

The jonium sample consists of about 7.8 mg of I02%?’; the combined weight

of the thorium and ionium dioxides is 35.5 mg, The samples are going

by courier via Site Y and should arrive in Berkeley Thursday night.

I point out, in a memo to Daniels, that one of the secondary
reactions in the thorium blanket of a breeder pile is the absorption
of a neutron by Pa?3? to form Pa?3*. The cross section for this reac-
tion is unknown and, if it should be as large as 500 barns, a breeder
reactor of this type might not be feasible. I propose to measure this
cross section by irradiating 10 g of thorium in one of the Hanford
piles in a position of maximum neutron flux for 30 days. The sample
should then be shipped to us as soon as possible so that the uranium
fraction can be separated from the undecayed Pa233 at the earliest
possible moment. This will keep the ratio u?3%/u?33 at a maximum and
make it possible to detect the U?3* in the presence of u23s,

I point out, by memo, to Mulliken that Dr. Curtiss of the Bureau
of Standards states, in a letter I received yesterday, that an average
of five most recent determinations of the half-life of radium gives a
value of 1,636 years, a value that we should probably use.

Perlman sent Spof English at Clinton information for the
procedures to follow in requesting a small, solid bowl, centrifuge
from Hanford which Bohlmann wants.

Captain McKinley returned the merit increase request for Isadore
Perlman to the Met Lab and asked that justification for the proposed
increase be furnished.

Hilberry prepared a 24-page document of the suggestions to the
Interim Committee for postwar organization. This document was the
culmination of panel discussions with scientific personnel of the DSM
projects. The report proposed the establishment of a Commission to be
called the Commission on Atomic Energy, or possibly the National
Nucleonics Commission, and would be a full-time working unit resembling
an industry's executive committee. The Commission should consist of
five or seven men appointed by the President for five or seven-year
terms, with the appointments receiving Congressional approval. Of the
five or seven men, two or three should be scientists, two or three
should be -representatives of the military authorities. The report
also proposed an advisory panel of twelve members appointed@ by the
President for six-year terms. Five would be scientists, three would
be military, and four would be public representatives, The panel would
advise the Commission on all matters of major policy, on budgets, on
the appointment of a director, and on the appointment of divisional
and special advisory panels. The report visualized the work of the
Commission as being grouped in four divisions under a Director appointed
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by the Commission: (1) administration, (2) scientific and technical
research and development, (3) social, political, and economic research,
(4) industrial operations.

It was proposed that the research program be carried out by
personnel at established universities or industrial laboratories through
government grants or contracts. Regional cooperative laboratories
should be encouraged, by government aid, for major tasks. The report
recommended that industrial development be carried out in industrial
laboratories and by the creation of two government-operated development
laboratories. Military development should utilize the present ordnance
laboratories. A laboratory under military and Commission control should
be established. '

At 4:50 p.m. I left on a trip to the General Electric Researc¢h
Laboratory in Schenectady, New York, via NYC RR (Car 104, upper berth 6).

Today's top headline reads "Fleets Blitz Tokyo!" This is reported
to be the greatest carrier striking force ever assembled.

Wednesday, July 18, 1945

I visited the General Electric Research Laboratory in Schenectady,
New York. Ernest E. Charlton, one of the two assistant directors, is
in charge of the laboratory. Mr. Baldwin and Mr. Klaiber described to
me some of the work that they are doing on induced radioactivity with
the gamma-rays from their electron synchrotron.

Dr. C. Guy Suits, Vice President for Research, described to me
the company's plans for the future in the nuclear field and discussed
the possibility of my joining General Electric in some responsible role
after I leave the Metallurgical Laboratory. He said that they plan to
add some 30 to 40 people to their expanded nuclear group, in addition
to the 20 who are presently working at Schenectady. They want to try
to add a strong theoretical group of about three people, and he has
already made an offer to David Bohm. E. O. Lawrence and Hans Bethe
will be consultants.

I left Schenectady to return to Chicago via NYC RR (bedroom C -
shared, car 376).

Thursday, July 19, 1945

Back in Chicago I found a letter dated July 17 from Howland
saying he is leaving on vacation in two weeks. He would like to see
me in Chicago on Sunday, July 29. He suggested that he might join me
at the Tam O'Shanter Golf Tournament.
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I read a reply from Lawrence to my letter of July 9. It was
received yesterday. He is not surprised at Chicago's offer to me and
thinks it would be a good idea if we see President Sproul when I am
in Berkeley. He says, "I have confidence that California will be able
to do things on a scale commensurate with the importance of the work."

I also read the memo Kohman wrote on July 18 to Helen McIntyre
in Personnel about the duties and abilities of Bernie Weissbourd, a
member of the Enlisted Reserve Corp. Kohman said that Weissbourd
would be difficult, if not impossible, to replace.

Wayne Johnson sent Captain McKinley a letter in support of a
merit raise for Perlman. He cited the letters written by Hilberry and
me as justification.

Ernest Lawrence telephoned me from Oak Ridge. He will meet me at
his apartment in Qak Ridge at 5:30 p.m. on Monday, July 23. (Apartment
127, A-1, Efficiency Apartments, Tennessee Avenue.) I told him I plan
to leave for California on August 2 by streamliner. Lawrence will be
in Chicago on his way back to Berkeley on Wednesday, July 25; he plans
to come east again around the middle of August.

W. P. Jesse called to ask if we could supply him with some
standard samples of plutonium for calibration use. He would like
samples of 200, 500, 1000, 3000, 10000, and 20000 disintegrations per
minute deposited on one~inch platinum discs. I agreed to arrange for
him to get such samples. Jesse said he would send me a formal request-
tomorrow.

The Committee on Social and Political Implications (Nickson,
Jaffey, Maurer, and J. A. Simpson) interviewed interested members of
the academic staff who wished to express new ideas for the Panel between
7:30 and 9:30 p.m.

"Bomb Jap Warships" reads the headline this morning. American

carrier aircraft discovered Japanese ships hiding at Yokosuka naval base
just 18 miles southeast of Tokyo.

Friday, July 20, 1945

Morgan attempted to verify the mass assignment of 962"%?2 by
determining the growth of Pu?%® in the 95-96 mixture isolated from the.
rare earth fraction received from Site ¥, Farmer's Special No. 1
(Hanford-irradiated plutonium). He put the sample through two LaF3
oxidation-reduction cycles and measured the ratio between the alpha
and beta-counting rates of the product and by-product precipitations.
Morgan concludes that the behavior of the decay product is more like
that expected from Pu?3® than 952*%! (Ghiorso's range analyses indicate
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a range of 4.1 cm in air, so the choice is probably between these two
alpha emitters.) Although the evidence is inconclusive, he feels that
it indicates the postulated mass assignment is correct for 96242,

I wrote a note to Miss Kittredge at the Department of Chemistry
at Berkeley. I ask her to send six copies of the "Table of Isotopes"
to Dudley Chambers at GE in Schenectady. I also ask that she send us
an additional 50-100 reprints since our supply is exhausted.

I sent a summary of the work of Section C-I for the period
June 15 to July 15, 1945 to Hogness.

I first discuss the work we have done on the sample of plutonium
weighing about 140 mg that was irradiated for a little over six months
in one of the Hanford piles. It was very thoroughly analyzed for its
heavy isotope content and Pu2“°, Puzul, 952“1, and 962 were found,
identified by alpha-particle range measurements on different chemical
fractions. The purified plutonlum from this irradiation, containing
approximately 5 percent of Pu? by weight, was used to determine its
specific slow neutron fission rate; the experiments indicate that Pu?
does not undergo fission with thermal neutrons. We also used the
sample to determine a value for the half~life of pu?*? of 8,000 years.

40

I describe the results of our analysis for heavy isotope compo-
sition of a 240 mg uranium foil (approximately 50 percent u2%%) which
received an irradiation of six months in the Hanford pile. We found
ev1dence for the isotopes Pu2“°, Puzul, 95241 gg242 236 4237 Np237,
and pu?38, 1 give the reactions by which these isotopes are produced
and the extent to which they took place. I give the evidence for y23se
having a neutron capture cross section within the range of 5—25 barns
and a half-life of about 2 x 10’ years.

I discuss our work on uranium bombardment with helium ions,
mentioning that chemical processing is in progress on a natural uranium
target in order to determine the distribution of activities at different
helium ion energies. I discuss our work on a target of 87 percent y23s
and another target of depleted U238, The results so far show that the
4.3 cm isotope, previously assigned to Pu?3® or pu?37, is formed by
reaction on U235, and not by reaction on u2%®, in agreement with this
previous assignment.

I review our work on the chemistry of element 95, discussing
our efforts to isolate pure element 95 by carefully purifying about
10 g of 180 gt plutonium and setting it aside for decay to 952%! that
was extracted after two weeks. Working with this sample, we have
determined the half-life for 952"! to be less than 1,000 years; current
measurements of the decay show that its half~life is greater than 35
years.

I describe the tracer experiments carried out in an attempt to
separate 952*%! from rare earths using Amberlite IR-1 in-an adsorption
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column; separation from rare earths has been definite, but the decon-
tamination factors have not been as high as desired. Some work also
has been done on the use of organic reagents to separate element 95
from the rare earths.

I summarize the thermo-chemical measurements made on the heat
of solution of plutonium and compounds of plutonium. Work on the
investigation of the products produced in the irradiation of y233 is

continuing.

With regard to the Redox Solvent Extraction Process, I say that
work has continued on the reducing agent to be used in the reducing
step, or second column. Ferrous ion--hydrazine probably will be
satisfactory at the proper rate of flow of the aqueous reducing
solution although it may be necessary to introduce additional hydrazine
into the hexone feed, either directly into the feed or by means of a
scrubber hexone solution containing hydrazine which would be introduced
in the bottom of the column. I mention that construction of three of
the five glass columns to be used in testing the Redox Process with
active solutions has been almost completed. These three columns
comprise the equipment necessary for the first cycle of the process
plus the uranium recovery and will be put into use as soon as possible.
I then describe the uranium ore control analysis work being done for
the Mallinckrodt Chemical Company.

I wrote to Howland to tell him I will spend Sunday, July 29
at the Tam O'Shanter and will expect to see him at the golf course.

Hamilton called me from Berkeley. He told me that bombardment
7a (U238 plus deuterons) with planned exposure of 250-500 microampere-
hours is now on the cyclotron. This will be followed by bombardment
7c (87 percent p23s plus deuterons) with a planned exposure of
approximately 250 microampere-hours. The courier with the samples
will leave Berkeley on the streamliner, "City of San Francisco," next
Monday. This will be followed by approximately 100 microampere-hours
on bombardment 7b (Th?32 plus deuterons). He will use a uranium
backing plate on bombardment 7c (87 percent y23s plus deuterons) and
keep it in Berkeley for the present. He will then follow with
bombardment 8a (U233 plus helium ions) and bombardment 9a (Io230 plus
helium ions) approximately one week each. These will be sent to
Chicago independently--with bombardment 8a (U233 plus helium ions)
to come by air. A probe target (square block of uranium) present in
the deuteron bombardments gets nearly as much exposure as the target.
This may cover Stone's needs. Some easy-flo solder is mixed in with
the bombarded target.

I played 18 holes of golf at Jackson Park after work with
French Hagemann, J. M. Watters, and Steve Lawroski (FH-109, JW-105,
GS-99, SL-97).
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Helen has decided to go to California ahead of me in order to

spend some time with her mother at 1637 S. Van Ness Avenue in Los
Angeles and to visit other personal friends before I arrive in early

August. She is leaving Chicago by Greyhound Bus tomorrow.

The Senate voted yesterday to join the World Bank. Majority
Leader Alben Barkley led the administration forces in the passage of
the bill. Senator Robert Taft opposed the bill saying that the bill
would cause American costs of postwar aid to skyrocket and wreck this
country.

Saturday, July 21, 1945

In a memo to Nickson, I report that Perlman and I do not feel
the rooms along Corridor E can be kept free enough from alpha con-
tamination to be used for the analysis of urine samples.

I sent Hamilton some additional ideas that have occurred to me
since our phone conversation yesterday for the helium ion bombardments
to follow the current deuteron bombardments 7a, 7¢, and 7b. I say we
would like to have a bombardment of pure thorium with helium ions
worked into the schedule--this may be called bombardment 10a. I also
ask that this bombardemnt and the I02?3°-Th232 mixture be shipped to us
before the bombardment of U233 with helium ions (bombardment 8a)
because we want to be sure that absolutely no U233 will contaminate
bombardments 10a and %a.

I wrote to the Treasurer of the University of Chicago Quadrangle
Club saying that I have learned that the high quarterly payments I have
been making result from the fact that I hold what is known as a quarterly
membership rather than a full membership. I ask that I be transferred
to full membership standing and receive a refund for the difference in
cost between this type of membership and the type which I have been
holding for the period of my association with the Club.

I read a letter I received today from Paneth in Montreal about
the naming of the 4n + 1 series. He notes that I seem inclined to call
the whole series after its longest living member so far known, the
Neptunium series. He hopes that the name remains. Paneth goes on to
say,

In view of the fact that the information imparted by the
name should include the family relationship, the chemical
element, and sometimes the atomic weight, it seems logical to
designate every member of the series by its chemical character
and by the prefixed name of the series. Thus the shorthand
form would be NpRa, NpAc, etc., and we suggest the written-out
and spoken form could be Nep-radium, Nep-actinium, Nep-uranium,
etc.; whenever desired, the atomic weight could be added:
NpRazzs, etc.
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He believes, in the cases of 87 and 85, the names of virginium or
moldavium and alabamine have to be deleted. He asks for my reaction
to this terminological proposal. Paneth closes by mentioning that
Durham University has asked him to return before the beginning of next
term, so he expects to leave Canada in a month or so.

Hogness sent a strong protest to Daniels against a movement by
the Army to take our SED men away from us. Any reduction in our staff
now through the removal of SED men or otherwise would seriously hamper
our program. Hogness points out that in the section on Control Analysis
we have Anderson, Ames, and Fineman, all SED men and Weissbourd, an
ERC man, together with one other civilian. The Solvent Extraction Group
has SED men, Ader, Kelley, Post, Schraidt, and Hausman. The services
group consists entirely of SED men-~Stewart, Asprey, and Britain.
Finally, Hopkins is with the group on Heavy Isotopes, selected because
of his innate ability since this group has in it probably the best men
in the whole division. Hogness concludes by saying he cannot see how
we can spare a single one of these men and that if the Army persists
in taking this group it seems to him that it is just about tantamount
to asking us to close shop.

J. J. Nickson, J. A. Simpson, and R. J. Maurer of the committee
on Social and Political Implications requested that Farrington Daniels
provide a well-informed speaker to discuss the Vannevar Bush report.
They would also like a second meeting on the organization of postwar
nucleonics research. For security reasons they would (1) register all
personnel at the door, (2) avoid all discussion of advanced types of
piles, exact techniques, and fundamental constants, (3) emphasize
organization of nucleonics research and not on the research itself,

(4) invite intelligence personnel to attend.

Daniels immediately wrote to Compton asking whether the time has
come for an open discussion of the Bush report and whether Hilberry could
lecture to the academic personnel. Among other items Daniels also
emphasizes that removal of the SED personnel would curtail the efficiency
of the Laboratory.

Report CC-3056, "Chemical Research ~ Extraction and Properties
of Y233, » Report for Period Ending June 30, 1945, was issued today.
The report contains a corrected version of the chain of decay products
of Uu?33, mh22?° (3,000-4,000 yr, alpha active); Ra?2% (ca 26 day, very
soft beta-activity); ac??% (10 day, alpha active); 8722 (5 min, alpha);
g5217 (very short, alpha); Bi2!? (50 min, mostly beta); po213 (very
short, alpha); Pb2%% (3.3 hr, beta); Bi2?? (stable).

233' .U235, Pa233, 231

The radiation spectra of U and Pa are
described. Absorption curves under controlled conditions show the
hardest gamma-ray of U233 to be 305 kev, with softer gamma rays of
about 85 and 40 kev also present. The latter may be highly converted
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as indicated by the relative abundance of the L x-rays. A gamma-ray of
about 170 kev energy has been found:xl(enrlched) 87 percent u23% or in
the accompan¥1ng 0.5 percent by weight of u?3%. careful absorption
curves on Pa have given no indication of gamma-rays with energies
over about 330 kev, such as a 1.5 Mev gamma-ray. Protactinium-231 has
been shown:to possess about 12.5 percent of an alpha particle. with
about 320 kev less energy than that of the main body of alpha particles.
The corresponding gamma-ray has been found, and with its aid, a counting
efficiency of about 0.5 percent for radiation of about 300 kev energy
has been ascribed to the standard argon-alcohol filled Geiger-Muller
tube used on the Project.

In other work a description is given of the preparation of
thorium oxycarbonate with less than 0.0l ppm of uranium, starting with
commercial thorium nitrate. Directions are given, using ceric ox1d1metry,
for the determination of small amounts of uranium present in large
amounts of aluminum powder. Details are given of the preparations for
a long-irradiation experiment for the measurement of the neutron capture
cross section of ionium. On the basis of interrupted studies, informa-
tion and predictions are given for the properties of thoria slurries.

The isolation and purification of protactinium from uranium ore
residues is described. A refinement of the gel process used in the
semiworks is reported. Also discussed is the abnormal chemical behavior
of Pa?®! ip process solutions for its recovery from natural sources.

The specific activity of protactinium and its half-life have been
determined on the assumption that the formula of the ignited oxide is
Pajy05. The value obtained is about 35,000 years, slightly longer than
the literature value. Crystal studies indicate the ratio of oxygen

to protactinium atoms may be less than indicated, giving a longer
half-life.

Five airfields in Shanghai are being hit for the second day,
according to this morning's paper.

Temperatures in Chicago today reached a high of 94.3°F at
2:45 p.m.

Sunday, July 22, 1945

I played 18 holes of golf at Timber Trails with York, Thompson,

and Lawroski. (GS and SL won a "low ball plus low total" match, 8 and
6. ST-105, FY-96, GS-97, SL-98.)

At 11:50 p.m. I left from the Englewood Station to go to Oak
Ridge via PRR and L&N RR.

The U.S. has beamed a wérning to Japan to surrénder immediately

to avoid utter destruction. There are- also hints that Russia might
enter the war against Japan.
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Temperatures in Chicago today reached 90.8°F just after 2:00 p.m.

Monday, July 23, 1945

I arrived in Oak Ridge during the afternoon. At 5:30 p.m. Latimer
and I conferred with Lawrence in Lawrence's apartment. I told Lawrence
I will leave for California on August 2 by streamliner.

I spent the night at the Oak Ridge Guest House.

Tuesday, July 24, 1945

In Oak Ridge. During the morning I participated in a presentation
of the Met Lab program to a committee composed of C. A. Thomas, Major
Murphy, and A. H. Compton. I was the first speaker on the program, and
I spoke for about 30 minutes on the results of the last three to four
weeks investigation of heavy isotopes likely to occur in breeder pile
operations. I said that two foils were bombarded at Hanford. One
contained 120 mg u23s + 120 mg U238, The other placed in an equivalent
position as far as we know, contained 140 mg Pu?3®. Thus they can serve
as models for the processes in U235 and plutonium breeders. The total
neutrons to which they were exposed was about 2 x 102°, greater than
ever used. At its termination 17 percent of the Pu?3®? was transmuted
--5 percent into Pu?“? and 12 percent into fission products. Eight
percent of u23% yas decomposed by fission. I mentioned the products
expected to be formed and told the group what had been observed. I
said that we found no Pu??® in the plutonium irradiation, showing that
fast neutrons had no role in the transformations observed since Pu?3®
can be obtained, by means of slow neutrons, only from u?3%, From our
observations so far, Pu?"? does not undergo fission by slow neutrons.
Element 952%! shows no evidence of slow neutron or spontaneous fission.
I said that, quoting from memory, the content of Pu?"? rises from 0.03
to as much as 0.4, and that of Pu?3® from 0.01 to 0.1 (alpha activity).

Weinberg asked whether new foils were to be irradiated to settle
finally the question of thermal fission of Pu?*?, 1 replied that we
have two more foils that may have been removed too soon, but we hope

to be able to answer that question.

Foote then talked about metallurgical problems, in particular,
extrusion work. 2inn reported on delayed neutron emission--its period,
energy, yield, and origin. His experiments utilized the 250 mg of
y233 prepared by Clinton and extracted by my group.

In the evening I went to a buffet dinner at the Comptons', and
I spent the night at the Guest House in Oak Ridge.

At 2:10 p.m. there was a policy meeting of the Project
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Council at Clinton Laboratories, which was attended by Chipman,
Compton, Daniels, Doan, Foote, Hogness, Jeffries, Johnson,
Latimer, Leverett, Mulliken, Major Murphy, Nichols, Nordheim,
Spedding, Thomas, Sinclair, Thumser, Tracy, Warner, Whitaker,
Wirth, and Zinn. Compton said that he, Major Murphy, and
Thomas were asked by Colonel Nichols to listen, as a committee,
to the progress of the various laboratories. He then announced
that Site Y is getting along well and, as yet, we have no
indication that our product is not satisfactory.

A most important part of the meeting was Nichols' dis-
cussion of the release of information for publicity purposes.
He mentioned they have assumed there must be a release of news
sometime, whether it will be when the weapon is first used or
whether it will be forced by some accident or leak of information.
He stressed that no information be added to the official releases.

Mulliken reported that the Metallurgical Project Record
is behind schedule. The meeting adjourned at 3:10 p.m.

Wednesday, July 25, 1945

In Oak Ridge. I again attended the meeting on breeder piles;
Weinberg reported on the Clinton pilot breeder, and Shapiro discussed
the catalyst problems. Later reports included English's on the chemistry
of reactor solutions, Nordheim's on controls, Coryell's on the physical
chemistry of pile solutions, Wollan's on absorption coefficients,
Ward's on circulation and cooling, Lyon's on removal of gaseous fission
products, and Peterson's on the removal of non-gaseous fission products
from U235, ,

In the afternoon I boarded an L&N train in Knoxville for
Cincinnati where I will transfer to PRR to Chicago.

Thursday, July 26, 1945

I arrived back in Chicago at 7:15 a.m.

* * *

On Tuesday while I was in Oak Ridge, Groups 1 and 3 met at
8:28 a.m. in the New Chemistry conference room. Asprey, Cunningham,
Florin, Fried, Ghiorso, Hindman, Hopkins, Hyde, Jaffey, James, Katzin,
Magnusson, Manning, O'Connor, Perlman, Peterson, Robinson, Scott,
Simpson, Stewart, R. Thompson, S. Thompson, Van Winkle, Weissbourd
and Westrum attended. Manning opened the meeting by announcing that
three Berkeley deuteron bombardments arrived yesterday: thorium
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v23%5, and U%3%®, He also mentioned that Farmer's No. 3 has arrived, but
the sample probably will not be worked on until next Monday. Perlman
estimated that Farmer's No. 3 has 7 to 8 percent of Pu2*? and should

be good material for helium ion and deuteron bombardments.

Simpson presented a summary of vapor pressure data for plutonium
oxides. There is no final interpretation yet. He may rerun oxides
with molybdenum rather than tantalum crucibles since the reduction power
is less with molybdenum. In answer to a question from Perlman, he
indicated Seifert is scheduled to make vapor pressure measurements on
uranium and plutonium alloys.

Westrum reported that he has made no recent measurements of heats
of formation, but he plans to measure the oxychloride, then trifluoride,
and liter the oxide.

Studier talked about the present status of work on the 4n + 1
series. He noted that the half-life for ac?2% is expected to be as low
as 10 days, perhaps even lower. He also talked about the half-life
values for Bi?!3. The counts originally believed to be from emanation
are counts arising from atomic recoil.

Manning announced that he has examined all of the 25NA data
(Hanford-irradiated U?%% from Farmer's Special No. 2) and found that
the capture cross section of Uu?3% is off by a factor of 5 to 6 compared
with that calculated from the yield of Np

O'Connor reported that the decontamination of 49NG (Hanford-
irradiated plutonium from Farmer's Special No. 2) is nearly complete.

James observed that further decay data on 952"1 nas placed the
half-life at less than 100 years, perhaps 30 to 70 years. Asprey will
milk additional 952%! on Friday or Saturday—-hls vacation starts on
Monday.

Yesterday the following Berkeley bombardments arrived at 12:15 p.m.
on the "City of San Francisco": y23e plus 22 Mev deuterons (Berkeley
bombardment 7a, Met Lab 28DA), it received 264 microampere-hours between
July 20 and July 21; Th232 plus deuterons (Berkeley bombardment 7b,

Met Lab MDA) which recelved 100 microampere~hours on July 23;

p23s (87 percent u? 35, plus 22 Mev deuterons (Berkeley bombardment 7c,
Met Lab 25DA) which received 71 microampere hours between July 21 and
July 23.

The two uranium targets were turned over to James at 5:00 p.m.
By 10:15 p.m. he completed, for both targets, the separation of the
uranium from the neptunium and plutonium. The thorium target was given
to Hyde.

My office received a teletype from Hamilton giving the bombard-
ment logs of the three samples which arrived today. He mentioned that
much of the u?3% sample was lost inside the cyclotron so we have roughly
40 percent of the total amount of U238 pombarded.

* * *
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I attended the meeting of the Solvent Extraction Group at
8:28 a.m. in the New Chemistry conference room. Also present were
Ader, Blaedel, Gaarder, Gilbreath, Goeckermann, Hagemann, Hausman,
Hyman, Kelley, Kohman, Lawroski, Manning, Perlman, Post, Schaffner,
and Schraidt. Blaedel reported on attempts to find satisfactory
operation conditions for column 1B (reducing column). Results of a
run performed on the small column with ferrous ion and hydrazine as
the reducing agent show that, in all probability, this agent will be
adequate for use in the l-inch columns. Blaedel suggested asking
Berkeley to study the mechanism of transfer of Pu(IV) from the hexone
to the aqueous phase and the rate of reduction of Pu(IV) to Pu(III).
I said that I would be in Berkeley next week and asked him to write
a memorandum outlining what should be done on the problem.

Hyman described further batch work with various combinations
of reducing agents. '

Schaffner reported that construction of the first three columns
is complete; hexone-water systems will be tried later this week and
uranium solutions will be tried next week.

Gilbreath said nine 100-day irradiated, 15-day cooled Clinton
slugs will begin to arrive Saturday.

Lawroski indicated the second cycle columns will be finished in
another three weeks. I commented that Hogness, Daniels, and I reported
the process favorably to Compton and Nichols when we were in Oak Ridge
earlier this week. If it is well established in October, there is a
chance that its evaluation will justify installation at Site W, if only
to replace the present process for a year. I added that, in the event
this is not done, the experience gained will be of use in breeder pile
processing=--the 10" kw pile at Clinton could use a solvent process.

I announced that there will be another meeting next Thursday in view
of the rate at which the columns are progressing.

Cunningham finished isolation of a sample of element 95 (952%1)
oxide that is fairly pure. It has a specific alpha activity of
3.6 x 10° d/m/ug.

Manning informed Chapman of our need for helium ion bombardments
of U233, ionium, and myrnaloy (thorium) in the Berkeley cyclotron as
soon as possible. He stated that, after the bombardment of U233 is
completed, we wish to have the material rushed to us by air in order
that we may search for short-lived substances that may be formed.

I talked with Joe Hamilton by phone. He told me that aluminum
foil of 0.7 mil thickness (equivalent to 300-400 kev energy) was placed
around bombardment 7c (87 percent y23s plus deuterons) during the
bombardment. He will go on a two-weeks vacation beginning Saturday.
Bombardment 8a (u233 plus helium ions) will be performed immediately
and airmailed to us next Monday. He has received a request from Chapman
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for 100 microampere-hours, but the sample may receive only 50 microampere-
hours in order to finish in time. Bombardment 8a (U?33 plus helium
ions) may arrive on a platinum plate in a test tube.

Hamilton said that bombardment 9a (Io23° plus helium ions and
bombardment 10a (Th?3? plus helium ions) might follow a two-weeks
bombardment for Warren. Bombardment 9a corresponds to Chapman's request
for 100 microampere-hours and bombardment 10a to a Chapman request for
200 microampere-hours.

For bombardment 8a or 9a Hamilton plans to use a u23%8% or natural

uranium backing plate. Then correspondingly for bombardment 9a or
bombardment 8a, he will use a natural uranium or a u?3® backing plate.

Captain Chapman phoned me to say that he will okay sending the
sample by air from Berkeley. It probably will be flown to Chicago
on Friday or Saturday of this week. Chapman asked me to give him the
schedule for the next few bombardments and the microampere-hours
requested for each. This should be done coincident with shipment of
the target material or sooner.

0233

The Time Schedule Committee approved a work schedule change for
Dorothy Black. She will now work 21 hours per week on an irregular
schedule.

My sister Jeanette and Elsie Swanson, a cousin, took the train
to Menominee, Michigan, today. Uncle Lawrence Seaborg is supposed to
meet and have lunch with them. They will then go to visit Uncle Oscar
Erickson (my mother's brother) in Wallace, Michigan.

Darrell Osborne is visiting the Met Lab today and has decided
to join the Met Lab in September. In spite of a migraine headache, I
had dinner with him and Lawroski at the Baroque Restaurant at 53rd and
Lake Park Ave. Osborne is staying at the Miramer Hotel.

I completed a letter to Helen, who is now in California, before
retiring.

The Japanese say that enemy troops have landed on Puket Island
off the west coast of the Malay Peninsula; but, according to this
morning's paper, there has been no U.S. confirmation.

The heat wave that started before I left Chicago continued with
temperatures reaching the year's high of 99.4° F on Tuesday the 24th.
On Wednesday morning it rained bringing the temperatures below the 90's
and bringing relief prior to my return.
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Friday, July 27, 1945

I received a letter dated July 25 from Howland. He said he
hopes to arrive in Chicago early enough next Sunday to catch us before
we leave for the golf course. He will phone when he arrives in town.
Howland also mentioned that La Chapelle had his tonsils removed on
Tuesday.

Radiation surveys by the Health Division for the week ending
July 27, 1945, showed the following rooms to have high radiation levels:
Room 4, Room 10, Room 11, Room 13, Room 30, and Room 37.

I conferred for one hour with Chancellor Robert Hutchins,
President Colwell, and Vice President Gustavson of the University of
Chicago. They urged me to accept a Full Professorship at the Univer-
sity at $10,000 per year.

Lawroski, Manning, Osborne, and I went to the Tam O'Shanter
Golf Tournament. We followed Nelson who shot a 68.

Jeanette is visiting with our Uncle Oscar Erickson in Wallace,
Michigan, until tomorrow.

Clement Attlee has become prime minister of Great Britain.

The Allies issued an ultimatum to Japan for its unconditional
surrender.

Saturday, July 28, 1945

I read a July 20 memo from Perlman, suggesting that the contri-
bution to the total Pu?*’ found in pile material by neutron capture
by Np239 can probably be obtained by examination of Hanford material
produced under varying conditions. He points out there is material
from Site W available in which the flux values differ by 25 percent
with irradiation time of about 150 days. In such material the amounts
of Pu?*? should differ by 8.5 percent if the capture cross section of
Np239 is 5,000 barns, and by 1 percent if the cross section is 500
barns.

Perlman and I prepared a summary of the amount of heavy isotopes
formed in pile irradiation:
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Puzas ppm Puzan 952h1 962|§20 Pu238
inU alpha wt alpha alpha alpha wt
(gt level) yield yield yield yield yield yield
% % % % % %
100 2.1 0.7 0.005 0.0035 0.3 6 x 107"
250 5.1 1.7 0.03 0.06 0.8 0.0015
400 8.2 2.8 0.08 0.2 1.2 0.025
550 1 - 3.8  0.15 0.6 1.7 0.0035
800 16 5.5 0.3 1.8 2.5 0.005
1000 21 6.9 0.5 3.5 3.1 0.0065
1500 31 10 1.1 12 4.5 0.0095
2000 41 14 1.90 300 6.1 0.012

aThe half-life of Pu?"? is about 8,000 years.

bif a 1,000 4 irradiation is taken to reach 2,000 gt and is followed
by a 60-day cooling period, the amount of 95241 activity will
increase to about 5 percent while the 962142 activity will about
double.

CThe half-life of 962%2 is taken as 6 months for these calculations.

Westrum sent Brewer in Berkeley information on the purity of the
plutonium metal used in his measurements of the heat of solution. He
also described the procedures he followed in handling the material to
prevent oxidation.

Perlman has gone to Site W on Project business. He is scheduled
to return to Chicago on August 3.

Robinson, Thompson, Ghiorso, and I went to the Tam O'Shanter
Golf Tournament. We again followed Nelson, this time in a terrific
rain. He shot a 33 for nine holes, and then the round was declared
off. I had dinner at Stan Thompson's home.

Jeanette and Elsie are scheduled to travel back to Menominee
today.

I wrote to Helen before going to bed.

Planes from British and American carriers have assaulted the
Kure and Kobe area during the past two days, according to today's paper.
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Sunday, July 29, 1945

Thompson, Howland, and I went to the third round of the Tam
O'Shanter Golf Tournament.

Jeanette is now visiting our Uncle Lawrence Seaborg in Menominee.
She will stay there until tomorrow.

According to today's Sun, the Senate has ratified the United
Nations Charter, departing from its historic isolationist policy.

Monday, July 30, 1945

Asprey started his vacation today.

: Two men from Chalk River, Leo Yaffe and Leslie Cook, are visiting
the Met Lab. They are here to look at the counting room facilities and
the hot lab, and to discuss measurement techniques. I introduced Yaffe
to Art Jaffey, saying that the two are almost isotopic and virtually
the same weight. Jaffey showed them the counting room facilities and
described our measurment techniques. I took the two men to the Del
Prado Hotel at the corner of Hyde Park and 53rd St. for lunch. It was
a stifling hot day so I left my jacket in my office although Yaffe and
Cook were more formally dressed. At the dining room I was told that

I could not enter without a jacket. Fortunately I was offered a jacket
belonging to one of the waiters in order that I might fulfill the dress
requirement. .

In the afternoon Cook talked to some of the members of the
Solvent Extraction Group about Chalk River's work on the solvent
extraction of plutonium to separate it from fission products. He is
using triglycol dichloride as a solvent for plutonium. Unfortunately,
for security reasons, we could not discuss our work in solvent
extraction with him,

Hamilton teletyped me to say that the courier left on the
streamliner yesterday with the thorium metal target that has received
a total bombardment of 20-35 microampere~hours of helium ions.

Russell R. Williams at Clinton wrote to inquire about some early
work of ours (Kennedy's and mine). He mentions that we reported that
when Te'?? or Te!2?? in telluric acid undergoes isomeric transition, it
is reduced to tellurous acid in yields of approximately 100 percent.

He has studied the Te!?? isomer and has obtained no reduction greater
than 55 percent. He asks for details of our experiments.

Jeanette arrived here from Menominee today to stay with me.
This evening she ate an informal dinner at the Ghiorsos' home while I
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had dinner at the Mayflower Hotel with Yaffe and Cook, our visitors from
Chalk River. Before I went to bed, I wrote a letter to Helen.

Japanese Premier Suzuki scorned as unworthy of official notice

the allied Potsdam surrender ultimatum, according to this morning's
paper.

Tuesday, July 31, 1945

The meeting of Groups 1 and 3 was held in the New Chem conference
room at 8:28 a.m. It was attended by Britain, Cunningham, Fried,
Ghiorso, Hindman, Hopkins, Hyde, Jaffey, James, Magnusson, Manning,
Morgan, Peterson, Robinson, Scott, Simpson, Stewart, Studier, Roy
Thompson, Stan Thompson, Van Winkle, and Westrum. I opened the meeting
by announcing that Nickson wants everyone to take alpha hand counts
for the week of August 6 for statistical studies.

Next, I suggested we discuss the work on CW-2 (Farmer's No. 2)
and then discuss the plans for CW-3 (Farmer's No. 3). I asked about
49NG (Hanford-irradiated plutonium, part of CW-2), and Morgan said that
19.4 mg equivalents of decontaminated plutonium were sent to Site Y and
3 mg were kept here.

I then read the list of 21 problems that we have been considering
for the CW-2 samples. We discussed them and decided to do essentially
the same things on the CW-3 samples. I then summarized the plans for
CW-3: 1little or no metal will be made and we may not decontaminate so
large a sample-~the same people will make the same measurements as they
did on the CW-2 samples. In answer to questions I said there are no
more Farmer's samples in the pile and that the gt level of CW-3 will
be 1.5 times that of CW-2.

The next topic was the electrolytic preparation of samples. I
suggested that all spare effort be put on this because it is holding
up all other work and, if we cannot do the last step in the sample
preparation, all our involved chemical procedures are wasted. After
the ensuing discussion, it seemed that satisfactory progress is being
made, so I told Britain and Scott to continue working until reproducible
results can be obtained. I recommended that others learn the techniques
because many people are going on vacation. We decided that James will
set up an electrolytic apparatus in Room 28.

James then gave the results of absorption curves on the neptunium
fractions from Berkeley deuteron bombardments on depleted uranium
(Berkeley 7a, Met Lab QDA) and 87 percent enriched y23s (Berkeley 7c¢,
Met Lab BDA). I also led discussions of the work on and further plans
for samples TAD (uranium metal plus 44 Mev helium ions - 87 pah), 25AA
(U235 plus helium ions - 70.8 pah), 49AB (plutonium plus 40 Mev helium
ions -~ 63.1 uah).
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I also talked about the target of p233 plus helium ions. This
should arrive Wednesday or at least by Friday since it is to be flown
here by an Army plane. Hyde will take the neptunium and plutonium
fraction as quickly as possible for examination by Ghiorso and Robinson.
I mentioned that in September bombardments will start on sza7, Pa?d?,

and more ionium.

In answer to a question of Hindman, I announced that another
Np237 run has been approved for Hanford, probably in late August.

I brought up the discussions we had with Yaffe and Cook about
the use of triglycol dichloride as a solvent for plutonium and suggested
consulting Lawroski, Blaedel, and Gilbreath on the possibility of doing
some work with it.

There was a discussion of data and calculations about the Pu?h?
content of the plutonium from 49NG (Hanford-irradiated plutonium from
Farmer's No. 2). I asked Ghiorso, Hindman, and Westrum to prepare a
table showing their conflicting measurements on this material for my
use in writing a letter to Allison. After I get their data, I said I
will go into a trance in order to sort them out for Allison.

I then called on several of the other men to report and learned
that (1) Van Winkle has isolated 900 mg of ionium. (2) Stan Thompson
finds the best separation of 95 from yttrium is by precipitation of
bismuth oxalate from alkaline solution of ammonium oxalate. When he
uses the solvent extraction method, element 61 behaves very much like
element 95. (3) Peterson has found IR-1 resins unsatisfactory for
separation of actinium from macroscopic amounts of lanthanum. (4)
Simpson will need at least 5 mg of 952*%1 to dQetermine its vapor pressure
relative to that of plutonium. (5) Fried has prepared a volatile
chloride by treating protactinium hydroxide with carbon tetrachloride.
At this point, the material for discussion and the attendees were
exhausted; the meeting was adjourned.

Allison teletyped me from Site Y asking for more information on
samples GTS-101 and GTS-102 than.I provided in my letter of July 6.

I sent a teletype to Allison that we are sending him 17.5 mg
of plutonium, identified as sample GTS-107. It will leave by courier
tomorrow.

In a letter to Latimer, I ask whether any of his men would be
interested in undertaking a somewhat long-range study of the kinetics
of the second step in the Redox Process, which is not adequately
understood at present. It involves the re-extraction of the Pu(III)
into a salt solution containing reducing agents.

In another letter (airmail, unclassified) to Latimer, I announce

that I am leaving here on the streamliner on Sunday, August 5, and will
arrive in Berkeley on Tuesday morning, August 7. I say that I would
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like to stay in Berkeley until Saturday, August ll. Then I plan to go
to Los Angeles. I ask that Mrs. Moquin or Miss Kittredge obtain
reservations for me on the "Daylight" to Ios Angeles for the 1llth.

I also wrote to Melvin Calvin to tell him of my plans. I ask
him to find a place for me to stay.

I then phoned E. 0. Lawrence in Berkeley to tell him about my
forthcoming visit.

James completed lead and aluminum absorption curves on the
neptunium fractions from sample. 25DA (u23s plus 22 Mev deuterons -
Berkeley bombardment 7c) and from sample 28DA (U238 plus 22 Mev
deuterons - Berkeley bombardment 7a). For both samples the lead
absorption curves showed a hard gamma~ray of 1.5 Mev. The aluminum
absorption curve was that expected from szae’ szag mixtures.

Hilberry sent a letter to General Groves attaching the following
compilation of reports submitted to his office in connection with the
recent panel discussions of the field of postwar nucleonics. Hilberry
indicates that Compton has requested the list be transmitted to the
General for his use.

Organization by W. Bartky

Significant relevant facts by J. C. Stearns

Memo to W. Bartky from L. Szilard

Memo to W. Bartky from W. H. Zinn (MUC-WHZ-217,3R3)
Memo to W. Bartky from T. R. Hogness (MUC-TRH-266,1A)
Memo to W. Bartky from A. J. Dempster (MUC-AJD-77,3Aa)

Letter to AHC from M. D. Whitaker - Organization and Program
for Nucleonics, 1la

A National Program for Postwar Research and Development by
R. L. Doan, 2A

Memo - Organization of the National Nucleonics Program - by
M. D. Whitaker et al., #5

Memo to A. H. Compton from H. J. Curtis - Organization of the
National Nucleonics, #14

Suggested Organization and Program for Nuclear Energy by Latimer
(MB-WML-114, 33)

letter to Hilberry from Spedding, 1A
Letter to Hilberry from Hamilton, 1A

Memo to K. S. Cole from A. M. Brues - Future of Metallurgy
(MUC-KSC-493,1C)
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Nucleonics Health Problems - A Summary - by R. S. Stone, 2A

Memo to L. O. Jacobson from J. J. Nickson - Organization of
Health Protection Program for Work in Nucleonics (MUC-HG-1085,2A)

Memo to Medical Files from J, E. Wirth - The Need for a Health
Organization, #2 '

Memo to Hilberry from Dempster, Hogness, Bartky, Stearns,
Jacobson - Suggested Statutory Controls (MUC-ADJ-73,1A)

Information, Education, Publication and Security (MUC-RSM-420,23)
Report of the Committee on Production Problems (MUC-JPH-345,1A)
Report of the Research Program Committee (MUC~-WHZ-218,7Aa)

Memo to R. S. Stone from H. J. Curtis and R. E. Zirkle - Post
War Biology Program, 1B

Memo to R. S. Stone from P. S. Henshaw - Suggestion for Nucleonics
Biology, 2B '

Suggested Postwar Nucleonics Program by H. J. Curtis, R. E.
Zirkle, J. R. Raper, P. S. Henshaw, 2A

Proposed Postwar Program of Research in Nucleonics Biology by
H. J. Curtis, 2B

Memo to M. D. Whitaker from J. E. Wirth - Proposed Work Outline
for Health Division for 1945 and 1946, 2B

Research Program - Biology and Medicine (MUC-KSC-500,33)

Some of the Problems Confronting Health-Physics by K. 2.
Morgan, 2B

Letter by J. G. Hamilton, 2A

Report of Committee on Political and Social Problems
Memo to J. Franck from W. H. Zinn (MUC-WHZ-216,43)
Memo to AHC from M. C. Leverett - Use of Atomic Power
(MUC-JHP~346,4B)

Jeanette cooked dinner for us. We spent the evening at home
talking about her trip to Menominee, Ishpeming, and Wallace, and all
the relatives she saw on the trip.

According to this morning's newspaper, U.S, destroyers are only
80 miles southwest of Tokyo. They shelled the town of Shimizu.

It was 98.7°F at 4:45 p.m. today--a record high for this date--
but a heavy rain and electrical storm cooled the atmosphere.
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AUGUST 1945

Weanesday;’August 1, 1945

The organization of Section C-I as of August 1, 1945, is as
follows:

Glenn T. Seaborg - Section Chief
Ruth P. Rogers - Secretary to Seaborg
Kathleen Florin - Clerk

Winston M. Manning - Associate Section Chief

Isadore Perlman - Associate Section Chief

Jane Horwich - Secretary

Dorothy Black - Secretary, part-time from Information Office
Mildred A. Bolden - Secretary, on loan from Information Office
Norma D. Shaw - Draftsman, on loan from Information Office

Group 1, Heavy Isotopes,

No group leader

Cunningham, Burris B. - Research Associate
Ghiorso, Albert - Research Associate

Hindman, Clark J. - Research Associate

Hyde, Earl - Research Associate

Katzin, Leonard I. ~ Research Associate
Jaffey, Arthur H. - Research Associate

James, Ralph -~ Research Associate

Magnusson, Lawrence - Research Associate
Morgan, Leon - Research Associate

Peterson, Sigfred - Research Associate v
Robinson, Herman - Research Associate
Simpson, Oliver C. - Research Associate
Studier, Martin [SED] -~ Research Associate
Thompson, Roy C. - Research Associate
Thompson, Stanley G. - Research Associate
Westrum, Edgar F. - Research Associate
Florin, Alan E. - Research Assistant

Hausman, Eugene A. [SED] -~ Research Assistant (half-time)
Hopkins, Horace H. [SED] - Research Assistant
O'Connor, Paul - Research Assistant

Scott, Benjamin - Research Assistant

Van Winkle, Quentin - Research Assistant
Walsh, Patricia - Research Assistant

Erway, Norman - Technician

Thomson, Helen - Technician

Group 2, Control Analysis,

Kohman, T. P.- Group Leader

Anderson, Herbert H. [SED] - Research Associate
Ames, Donald P. [SED] -~ Research Assistant
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Fineman, Phillip [SED] - Research Assistant

Sedlet, Jacob - Research Assistant

Weissbourd, Bernard [SED] -~ Research Assistant
(inducted into Army 8/1/45)

Group 3, Services,

Stewart, D. C. [SED] - Group Leader

Asprey, Larned B. [SED] - Research Assistant
Britain, J. W. [SED] - Research Assistant

Group 4, Solvent Extraction,

Lawroski, S. - Group Leader

Gilbreath, J. R. - Assistant Group Leader
Blaedel, Walter J. - Research Associate
Hagemann, French T. - Research Associate
Hyman, Herbert H. - Research Associate
Schaffner, Irwin J. - Research Associate
Ader, Milton [SED] - Research Assistant
Gaarder, Sydney - Research Assistant
Goeckermann, Robert - Research Assistant
Hausman, BEugene A. [SED] - Research Assistant (half-time)
Kelley, Alec [SED] - Research Assistant
Post, Roy [SED] ~ Research Assistant
Schraidt, John H. [SED] - Research Assistant
Boykin, Pearline - Technician

Giacchetti, Olga - Technician

Eugene P. Wigner left the Met lLab to join Princeton University.

About noon, a Berkeley bombardment of thorium metal plus helium
ions (20-35 microampere-hours) arrived in Chicago on the "City of San
Francisco."

In a note entitled, "High Order Products from Intense Neutron
Irradiation of Uranium Isotopes," Manning and I summarize the results
of our work on a sample of uranium foil containing about 240 mg of uranium,
composition about 50 percent u?35 and s0 percent Uzsa, irradiated for
a little more than six months in one of the Hanford piles (CW-2). We point
out the data have direct applicability to the operation of high energy
converter piles using such a mixture of uranium isotopes.

We report that alpha-particle range measurements, made with the
Pulse analyzer apparatus, of different chemical fractions, was the
means of identifying some of the isotopes. The evidence for the
isotope 962%2 consists of the observation of alpha particles of range
4.75 cm assigned to the isotope 962"? in previous work, The amount
of Pu?*? was determined by spontaneous fission measurements.
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We include the following table showing the proportion of various
isotopes present at the end of the irradiation period:

Isotope % of Total Alpha.Co?nts % of Total Weight Weight
at End of Irradiation .  of Heavy Isotopes = = (mg).
y23s 33.4 0.4 0.9
y235 1.3 48 110
y236 ~1.0 0.6 1.4
y23? (1.5 x 10'! beta c/m) 0.0004 0.0009
y23s 0.2 51 118
np237 0.0034 0.0003 0.00073
py238 4.6 0.00001 0.000028
pu??® 54.1 0.06 0.133
pu240 4.9 0.001 0.003

96242 0.18(assuming 6 mo. half-life)

The results of our preliminary determination of the n,Y cross
section of y23® appear to lie within the range of 7 to 35 barns. We
note we have made similar measurements on a sample of plutonium
weighing about 140 mg [CW-2, Met Lab 49NG] that was bombarded at the
same time as the y23°> sample, and have identified the isotopes Pu?*9,
pu?*!, 95241, ang 962%2.

We also provide data to show the proportions of various isotopes
that would be present at the end of a five-fold longer irradiation
period. ,

I asked Daniels, by memo, to arrange for the neutron irradiation
of 1 mg of Np237 in one of the Hanford piles in a position of maximum
of neutron flux for a period of 90 days. Such a neutron irradiation
is important because substantial quantities of the isotope are produced
in any converter pile operating on U235 and in breeder piles operating
on U233, 1t is, therefore, important to study all the isotopes formed
under very strong neutron irradiation of Np237. The irradiation will
give us a method to produce pure Pu?3® for study of its fission
properties.

In another memo to Daniels, I summarize work we have done on
the slow neutron fissionability of pu2*? using the Pu?3°-pu"*? mixture
formed as a result of the bombardment of about 140 mg of Pu?3? at’
Hanford for six months [Met Lab 49NG]}. I describe slow neutron
fission tests made with the aid of the slow neutrons in the thermal
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column of the Argonne D20-uranium pile using samples of this isotopic
mixture. I say the conclusion to be drawn at the present state of

the experiments is either that Pu®?*? does not undergo fission with
slow neutrons or does so with a cross section smaller than some 15 to
20 percent of that of Pu?3? for the same reaction. I tell Daniels of
our plans to check these measurements using another Pu?3%-pu?*? mixture
containing about 50 percent more Pu?*? formed as the result of a

50 percent stronger neutron irradiation.

I also say these studies have led to a value of about 6,000
years for the half-life of Pu®"®, compared with our earlier value of
about 8,000 years.

I wrote to Lavender stating Kennedy, Segré, Wahl, and I are
now ready to sign the agreement about Cases 52 and 61, as drafted by
Lavender on June 2, 1945, subject to approval of this action by the
University of California. I point out, however, that the May 18, 1945
letter from President Sproul indicates that the Regents are not ready
to agree to the present proposals until more information is available.
I suggest that, in the interest of saving time, Lavender should send
the "Certificate of Disclaimer" to President Sproul, asking for the
proper signature; in the meantime we will continue to try to supply
the University with any additional information the University feels
it needs.

I sent a carbon of this letter to Kennedy at Site Y. I observe
that it is really becoming difficult to know just how to carry on in
this matter. I say I shall probably write to Sproul after he returns
from Europe and ask for suggestions as to how to carry on.

In a teletype to Allison at Site ¥, I ask if he yet has mass
spectrographic values for the 40-49 ratio or 26-25 ratio in sample CW-2.

I also replied to Russell Williams' letter of July 26. I tell
him that our chemical procedure is described in the article by Seaborg,
Livingood, and Kennedy in Phys. Rev. 57, 363 (1940). I say that we
cannot claim high accuracy for our experiments, but believe that our
amount of reduction exceeded his 55 percent. I also mention that I
am sending a carbon of my letter to Kennedy and Friedlander in order
that they may send him (Williams) any additional information they may
recall.

W. A. Felsing of the University of Texas asked me, in a letter
dated July 21, for suggestions for an Assistant Professor in chemistry.
Today I replied that I have not been in contact with the type of man
he desires, but I suggest B. B. Cunningham, I. Perlman, and (his own)
R. C. Thompson as possibilities. I also mention that I am certain
George Watt has also thought of these men.

Hogness has prepared a summary of the manpower distribution in
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the Chemistry Division as of August 1. it shows the following for my
section:

Heavy Isotopes 23

Section Kohman, Control Analysis 6
c-I Stewart, Services 3
Seaborg Lawroski, Solvent Extraction 12
Administration - Seaborg, Manning, Perlman 3

Total 47

Perlman called me from Hanford. He said that John Wheeler is
interested in finding out what value we have obtained for the cross
section of the Uzss(n,Y) reaction. I replied that we have observed a
cross section of 25 barns. He then said that Sullivan has measured
four years for the half-life of Am2%1,

Perlman mentioned that the special run to produce and separate
a large batch of Np237 will start on August 10 or 12. He also said
that Wheeler has told him that a new neutron bombardment of thorium to
produce approximately 5 to 10 grams of U?33 seems feasible.

Jeanette and I had dinner at the Ghiorsos'. I then wrote to
Helen before I went to bed.

The predicted temperature of 100°F for today fell short with a
high of 90° at 1:00 p.m.

Thursday, August 2, 1945

At 8:28 a.m. I held a meeting in the New Chemistry conference
room of the Solvent Extraction Group. It was attended by Ader, Blaedel,
Gaarder, Gilbreath, Goeckermann, Hagemann, Hausman, Hyman, Kelley,
Lawroski, Manning, Post, Schaffner, and Schraidt. Hyman reported on
batch work in the solvent extraction process and indicated that Ader
is investigating fission product decontamination while Goeckermann is
studying the problem of how best to introduce hydrazine into hexone.
Hyman discussed the experiments carried out to determine what method
will be most suitable for oxidation of the product stream from column
IB.

Blaedel described the analytical apparatus for control work
being constructed and said that the analytical methods to be employed
are also being studied.

Schaffner reported that the first three l-inch columns have
been tested with both water and hexone. Initially, the flows were
not smooth, but this difficulty has been corrected. I asked about
the schedule for actual runs and was told that column operations will
be observed first with normal solutions containing no product nor
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fission product elements. The flow rates will be fixed and the flooding
rates will be determined, then plutonium will be put in the feeds.

The next meeting was scheduled for next Thursday.

I replied to Professor Paneth's letter of July 14 on the
question of nomenclature for the new heavy radioactive isotopes. I
said that I agree with his ideas, but I would prefer the series use
the prefix "Neptuno" rather than "Nep"; however, I would like to defer
a decision. For the 4n + 1 series I say that my present inclination
is to adopt "Neptunium Series." I agree with his idea that the names
"Virginium" and "Alabamine" should not be perpetuated, and this, of
course, is true for "Illinium" and "Masurium."

I played golf with Lawroski and Thompson at Jackson Park after
work.

Jeanette and I had dinner and spent the evening.at home. I then
wrote to Helen.

This morning's paper carries the story of the shelling and
bombing of Wake Island.

Friday, August 3, 1945

Morgan, at James' request, took soft electron absorption curves
on the neptunium fractions of samples 25DA (U235 4+ 22 Mev deuterons -
Berkeley bombardment 7c¢) and 28DA (u%3% 4+ 22 Mev deuterons - Berkeley
bombardment 7a). In 25DA he finds electrons with about a 5-day half-life.
He does not find these soft electrons in 28DA.

Perlman returned from his trip to Site W at 1:00 p.m.

I wrote to Segrée at Site Y about nomenclature of the members of
the 4n + 1 family. I tell him of my correspondence with Paneth. I
- say I think eventually it will be up to him, Corson, and MacKenzie to
propose a name for element 85 and for him and Perrier to propose a
name for element 43. I also suggest that perhaps Mlle. Perey should
suggest a name for element 87. I explain I am interested in learning
his reaction since I have been asked for advice on terminology by many
people.

I wrote a "letter of recommendation" for Ed Orlemann to Professor
Edward 0. Holmes, Jr., at Boston University. Holmes requested informa-
tion about Orlemann in a telegram today. I say that I have an extremely
high regard for Orlemann and that he is an exceptionally good research
man and has a very thorough training in and understanding of inorganic
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and analytical chemistry. I go on to say, "Dr. Orlemann is a forth-
right person and conducts his work with a determination to carry
through to a successful conclusion that which he starts.”

I summarized for Allison at Site Y the information on the
fractions we sent him as a result of our work on the CW-2 samples
(samples GTS-101, GTS-102, GTS-106, and GTS-100). I gave him the
tentative results of a number of our measurements made in connection
with the processing of this material, including (1) the finding in the
y235.y238 sample of isotopes u237, Np237, and Pu?3® in such amounts as
to permit us to identify the reactions by which they are formed; (2)
the tentative values for the effective cross section of the n,Y reaction
on U236; (3) the identification of Puzag, Puzuo' Puzul, and 96%"2 in
the y235-y238 mixture; (4) our tests for the slow neutron fissionability
of Pu2"9, using the CW-2 plutonium sample (Farmer's sample no. 2).

I then refer to Allison's earlier statement that he has evidence
for the production of a greater proportion of Pu?"*? in the plutonium
manufactured in the Hanford piles than he can calculate from the
fundamental constants involved. I suggest the possibility that this
could be accounted for by the n,Y reaction on Np239 followed by beta
decay. I then point out that a cross section of a couple of thousand
barns would seem to be adequate.

I sent a letter to John Beal, Secretary, The Quadrangle Club,
asking that my membership be discontinued since I consider the quarterly
membership basis (as in my case of 13 quarters) to be an unfair
arrangement for me.

Jeanette got up early in order to meet her friend Inez Wyman at
5:30 a.m. at the Greyhound Bus Depot.

In the evening Jeanette cooked a "pastie" dinner for Inez,
herself, and me. Jeanette and Inez then went out for a walk while I
wrote to Helen.

The full text of the Big Three Potsdam conference announcement
was carried in this morning's paper. Important items include the fixing
of Poland's western borders, creation of the mechanism for writing peace
treaties, and reparations from Germany and the prohibition of any
military industry for that nation.

Saturday, August 4, 1945

I wrote to Reuben G, Gustavson at the University of Chicago, at
his request, to give my ideas as to the constitution of a group to work
in the nuclear chemical field in the proposed Institute of Nuclear
Studies. I say I believe that eventually there should be about a dozen
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men in the associate and assistant professor class, but I recommend
starting with half of that number, supplemented by about ten post-
doctorate men who would serve as a future source of staff members in
arriving at the indicated strength. I also propose that at the

start there should be about ten graduate students of an advanced type,
that is men who have had several years of experience in this field on
war research programs. I go on to propose the name of two men he
would probably want, irrespective of the other appointments--Dr. I.
Perlman with the rank of Associate Professor and S, G. English with the
rank of Assistant Professor.

I say I would appreciate his considering the contents of my
letter only as my personal ideas about how a chemical staff could be
built up and not as a commitment on my part to accept a position with
the University of Chicago.

Perlman sent a memo to Daniels stating the production of about
10 grams of u?33% in any of the Hanford units is entirely feasible and
should not upset operations as currently carried out there. He says
that the preparations required for the bombardment are the processing
of over 80 kg of thorium metal free to the extent of 1 ppm of uranium,
the determination of an adequate method for canning the thorium, and
the carrying out of the operation.

Captain Chapman of the Area Engineer's Office phoned to give me
information on CW-3 samples B and M including the daily log on these
bombardments.

The U.S. and Great Britain have agreed at Potsdam on new blows
to speed the surrender of the Japanese in the Pacific, according to
reports in this morning's paper. But at same time Japan sank one light
American vessel and damaged another in air attacks on Okinawa.

Sunday, August 5, 1945

I wrote a letter to Helen early in the morning, then I played 18
holes of golf at Evergreen with Stan Thompson and Steve Lawroski.
Jeanette and Inez came out, picked us up at the twelfth hole and followed
us around the course. (SL-107, ST-104, GS-102.) Then the three of us
went to the train station where I caught the "City of San Francisco"
at 6:00 p.m. for Berkeley. My reservation was for bedroom O, car 128.

The top headline in today's Sun reads "B-29s Doom 12 More Cities."
Fleets of superfortresses scattered "Evacuate or Die" leaflets over
twelve Japanese cities early today. MacArthur is set to head a huge
invasion of Japan from Okinawa, the smaller Ryukyus, and the Philippines.
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Monday, August 6, 1945

At 11:00 a.m,, Eastern time, ratio stations began broadcasting
the following statement by the President of the United States:

Sixteen hours ago an American airplane dropped one bomb
on Hiroshima, an important Japanese army base, That bomb had
more power than 20,000 tons of T.N.T. It had more than two
thousand times the blast power of the British "Grand Slam"
which is the largest bomb ever yet used in the history of
warfare.

The Japanese began the war from the air at Pearl Harbor.
They have been repaid many fold. And the end is not yet. With
this bomb we have now added a new and revolutionary increase in
destruction to supplement the growing of our armed forces. 1In
their present form these bombs are now in production and even
more powerful forms are in development.

It is an atomic bomb. It is a harnessing of the basic
power of the universe. The force from which the sun draws its
power has been loosed against those who brought war to the Far
East.

Before 1939, it was the accepted belief of scientists

that it was theoretically possible to release atomic energy.
But no one knew any practical method of doing it. By 1942,
however, we knew that the Germans were working feverishly to
find a new way to add atomic energy to the other engines of
war with which they hoped to enslave the world. But they

- failed. We may be grateful to Providence that the Germans
got the V-1's and the V-2's late and in limited quantities and
even more grateful that they did not get the atomic bomb at all.

The battle of the laboratories held fateful risks for
us as well as the battles of the air, land, and sea, and we have
now won the battle of the laboratories as we have won the other
battles.

Beginning in 1940, before Pearl Harbor, scientific
knowledge useful in war was pooled between the United States and
Great Britain, and many priceless helps to our victories have
come from that arrangement. Under that general policy the
research on the atomic bomb was begun. With American and
British scientists working together we entered the race of
discovery against the Germans.

The United States had available the large number of
scientists of distinction in the many needed areas of knowledge.
It has the tremendous industrial and financial resources
necessary for the project and they could be devoted to it
without undue impairment of other vital war work. In the United
States the laboratory work and the production plants, on which
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a substantial start had already been made, would be out of
reach of enemy bombing, while at that time Britain was exposed
to constant air attack and was still threatened with the
possibility of invasion. For these reasons Prime Minister
Churchill and President Roosevelt agreed that it was wise to
carry on the project here. We now have two great plants and
many lesser works devoted to the production of atomic power.
Employment during peak construction numbered 125,000 and over
65,000 individuals are even now engaged in operating the plants.
Many have worked there for two and a half years, Few know what
they have been producing. They see great quantities of material
going in and they see nothing coming out of these plants, for
the physical size of the explosive charge is exceedingly small.
We have spent two billion dollars on the greatest scientific
gamble in history--and won.

But the greatest marvel is not the size of the enterprise,
its secrecy, nor its cost, but the achievement of scientific
brains in putting together infinitely complex pieces of knowledge
held by many men in different fields of science into a workable
Plan. And hardly less marvelous has been the capacity of
industry to design, and of labor to operate, the machines and
methods to do things never done before so that the brain child
of many minds came forth in physical shape and performed as it
was supposed to do. Both science and industry worked under the
direction of the United States Army, which achieved a unique
success in managing so diverse a problem in the advancement of
knowledge in an amazingly short time. It is doubtful if such
another combination could be got together in the world. What
has been done is the greatest achievement of organized science
in history. It was done under high pressure and without failure.

We are now prepared to obliterate more rapidly and
completely every productive enterprise the Japanese have above
ground in any city. We shall destroy their docks, their fac-
tories, and their communications. Let there be no mistake; we
shall completely destroy Japan's power to make war.

It was to spare the Japanese people from utter destruction
that the ultimatum of July 26 was issued at Potsdam. Their
leaders promptly rejected that ultimatum. If they do not now
accept our terms they may expect a rain of ruin from the air,
the like of which has never been seen on this earth. Behind
this air attack will follow sea and land forces in such numbers
and power as they have not yet seen and with the fighting skill
of which they are already well aware. '

The Secretary of War, who has kept in personal touch with
all phases of the project, will immediately make public a state-
ment giving further details.
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His statement will give facts concerning the sites at
Oak Ridge near Knoxville, Tennessee, and at Richland near Pasco,
Washiﬂgton, and an installation near Santa Fe, New Mexico,
Although the workers at the sites have been making materials
to be used in producing the greatest destructive force in history
they have not themselves been in danger beyond that of many other
occupations, for the utmost care has been taken of their safety.

The fact that we can release atomic energy ushers in a new
era in man's understanding of nature's forces. Atomic energy may
in the future supplement the power that now comes from coal, oil,
and falling water, but at present it cannot be produced on a
basis to compete with them commercially. Before that comes there
must be a long period of intensive research.

It has never been the habit of the scientists of this
country or the policy of this Government to withhold from the
world scientific knowledge. Normally, therefore, everything
about the work with atomic energy would be made public.

But under present circumstances it is not intended to
divulge the technical processes of production or all the military
applications, pending further examination of possible methods
of protecting us and the rest of the world from the danger of
sudden destruction.

I shall recommend that the Congress of the United States
consider promptly the establishment of an appropriate commission
to control the production and use of atomic power within the
United States. I shall give further consideration and make
further recommendations to the Congress as to how atomic power
can become a powerful and forceful influence towards the
maintenance of world peace.

During the afternoon a more detailed statement was released by
the Secretary of War describing how the War Department had brought the
bomb project to fruition and had made a start on planning for the
future.

Enroute to Berkeley on the "City of San Francisco." The dropping
of the atomic bomb was announced in newspaper headlines in papers that
the passengers picked up at stops enroute. There was great excitement,
and I had some difficulty keeping my counsel during the many conversa-
tions I heard in the club car and elsewhere. When the train stopped in
Ogden, Utah, at 6:30 p.m., mountain time, I too, bought a newspaper
announcing the event.

Tuesday, August 7, 1945

At 8:50 a.m. I arrived in Berkeley on the "City of San Francisco."
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During the day I had meetings with Lawrence and others. We
discussed the great newspaper interest over the Hiroshima atomic bomb.
The papers are replete with articles on the atomic bomb, how and where
it was developed, Churchill made a statement on the importance of the
bomb, indicating that the course of the war would have been altered
had the Germans produced this weapon,

Jeanette and Inez are scheduled to play golf at Jackson Park
with Steve lLawroski late this afternoon.

In the evening I went to a lecture in San Francisco with the

Calvins--Professor McBain of Stanford spoke on his recent trip to Russia.
I then spent the night at the Calvins.

Wednesday, August 8, 1945

I called Perlman from Berkeley early in the morning. We talked
about the news release on the atomic bomb. Perlman also mentioned that
I received a letter from Allison on Monday describing the 5.1 mg of
Np237 he is returning to us and the disposition of the remainder of the
22 mg we sent him.

I then visited with Latimer in the Chemistry Department. I met
with Gilles, Thomas, Crandall, McVey, and others to discuss the TTA
process they are developing for the separation and decontamination of
Plutonium from neutron irradiated uranium and fission products. During
the afternoon I talked with Lawrence and visited the Radiation Laboratory.

After writing to Helen to tell her that I will arrive in Los
Angeles Saturday morning, I again spent the night with the Calvins.

Today's headlines are still devoted to the Hiroshima bomb. Four
square miles of the city were destroyed.

Thursday, August 9, 1945

I am still in Berkeley staying with the Calvins.

A plutonium bomb was dropped on Nagasaki shortly before 11:00 a.m.
Japanese time, August 9 (yesterday our time). The announcement was
the top headline in this morning's paper here.

I had a meeting with Provost Deutsch (President Sproul is out of
town) to tell him about my offer of a professorship at the University
of Chicago (at $10,000 per year) with the additional inducement of
other academic staff as well as graduate students in the Department of
Chemistry to work with me. Deutsch was encouraging that the University
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of California's offer to me could be improved to reduce the discrepancy
between it and that from the University of Chicago. Because I hold

the rank of Assistant Professor, in which I served only one semester
before going on leave to work on the Manhattan Project, it is not
surprising that the Administration at Berkeley finds it difficult to

go much beyond the direct promotion to Full Professor that they already
provided for me last month.

I talked at the regular weekly meeting of Latimer's group.
The Soviets have declared war on Japan and have made their

first attack on the eastern border of Manchuria.

Friday, August 10, 1945

I am still in Berkeley. Perlman and Manning called me from
Chicago. We discussed the bombardments of depleted uranium with
deuterons and with helium ions, scheduled for the 60-inch cyclotron
at Berkeley. We also talked about a forthcoming bombardment of thorium
with helium ions and perhaps also with deuterons.

Perlman told me that the Institute for Nuclear Studies in the
. University of Chicago has announced the appointment of Enrico Fermi,
Harold C. Urey, Samuel K. Allison, and Cyril Smith.

After the phone conversation, I dictated a letter to Allison to
inquire whether it has been possible to recover any material from the
New Mexico explosion with appreciable amounts of radioactivity. I
said that we would like to analyze a sample for the heavy isotope
content.

At 9:00 p.m. I boarded the "Lark" for Los Angeles.
President Truman warned the Japanese that they will suffer
decimation and destruction if they do not surrender. Japanese radio

claims that they have similar weapons and will retaliate. Smoke and
dust is still covering Nagasaki, according to today's paper.

Saturday, August 11, 1945

Helen met me.when I arrived in Los Angeles early in the morning.
We will vacation at my parents' home (and my childhood home) at 9237
San Antonio Avenue in South Gate. Helen had travelled earlier directly
to Los Angeles from Chicago by bus in order to visit friends and stay
with her mother on Van Ness Avenue, before I arrived. My sister
Jeanette's Dodge sedan is available for our use during our vacation.

Helen, Clayton Sheldon, and I played golf at Rio Hondo Golf Club.
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Today's paper is full of hope for peace. It also reports that
30 percent of Nagasaki was destroyed.

Sunday, August 12, 1945

We are on vacation in South Gate. Helen and I played 18 holes
of golf with Vance Cooper at the Lakewood Golf and Country Club in
Long Beach. After Vance left, Helen and I played an additional nine
holes in which she had her best ever score.

"Hirohito Can Stay On, But Only as Puppet" says this morning's
headline. Peace in the Pacific grows closer as the Japanese were given
a final chance of surrendering and keeping the Emperor, with occupation
forces under an American supreme commander.

Monday, August 13, 1945

On vacation in South Gate. Perlman called me at my parents'
home from Chicago to tell me that Al Ghiorso is making measurements on
about 0.25 microgram of plutonium recovered from about 0.5 pound of
dirt from the Alamogordo test. He will attempt to make alpha particle
and fission measurements in order to determine the concentrations of
Pu?"® and Pu?3® in this sample. '

The war is still going on. American and British pilots bombed
Tokyo again this morning.

Tuesday, August 14, 1945

On vacation in South Gate. Helen and I played 18 holes of golf
with Fred and Edrey Albaugh at Los Angeles Western Avenue Golf Course.
At about the twelfth hole, we heard horns and whistles blowing signalling
that World War II is over--VJ Day. The four of us had dinner at a
restaurant at Long Beach and Firestone Boulevards, next to Topsy's
nightclub.

Throughout the country crowds are in the streets to celebrate
the end of the war. Thousands of people jammed into Lafayette Square
in Washington, D.C., chanting, "We want Truman," until he and Mrs.
Truman appeared on the White House steps and the President spoke to
the crowd.

Wednesday, August 15, 1945

On vacation in South Gate. Helen and I had dinner with Saul
and Sylvia Winstein at their home in West Los Angeles.
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"Great War Ends!" is today's banner headline. The Emperor of
Japan said that the "atom bomb" caused them to give up.

Thursday, August 16, 1945

On vacation in South Gate, Helen and I played 18 holes of golf
with my cousin Sidney Johnson at the Montebello Municipal Golf Course.
In the evening Helen and I had dinner at Knotts Berry Farm with my
Parents, Helen's mother, and Bob and Ruth Engstrom.

Friday, August 17, 1945

On vacation in South Gate. Helen and I played 18 holes of golf
at the Southern California Golf and Country Club in Monterey Park.

Today's headlines indicate that MacArthur has given the Japanese

more time before the surrender conference, but twelve allied transports
were attacked and damaged by the Japanese since the surrender.

Saturday, August 18, 1945

On vacation in South Gate. 1In the morning I had an appointment
at the Francis Lay Studio on Tweedy Boulevard to have some new photo-
graphs taken. See Figure 5. When I returned, we visited Helen's mother
and took some snapshots in front of her home. See Figures 6 and 7.

The Japanese surrender delegation has been selected and will fly

to Manila tomorrow. Also in today's paper appeared pictures of the
bomb test at Alamogordo.

Sunday, August 19, 1945

On vacation in South Gate. Helen and I played 18 holes of golf
with Clayton Sheldon at the Potrero Golf Club on Manchester Avenue.
We had a long wait because of heavy play. Helen, Clayton, and I then
went directly to Rita and Clayton's home (1005 Hildreth, South Gate)
where we joined Bud and Bonnie Coffin for a charcoal-broiled steak
dinner in the Sheldons' patio, There was some delay before dinner
because Clayton decided to try to install a fan in his barbecue.

The top headline.in the paper today reads "“"Peace Envoys Leave
Japan." They will fly to Manila for peace talks.
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Figure 5. Glenn T. Seaborg, August 1945.

150



Figure 6. Selma (mother) :
and Glenn Seaborg in >
front of Helen's mother's:™ -
home at 1637 S. Van Ness “_ . %
Avenue, Los Angeles, iiaﬁt“
August 1945.
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Figure 7. Glenn and
Helen Seaborg in
front of Helen's
mother's home,
August 1945.
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Monday, August 20, 1945

On vacation in South Gate.

MacArthur aides are meeting with the Japanese to arrange for a
formal surrender. - MacArthur himself has not yet met with the Japanese.

Tuesday, August 21, 1945

On vacation in South Gate. Helen and I played 18 holes of golf
at one of the Griffith Park golf courses. I shot 79, the first time I
broke 80. We then had dinner with Vance and Mary Cooper in their
apartment.

MacArthur announced today that he will leave for Japan soon and
will deliver surrender articles within ten days.

Wednesday, August 22, 1945

On vacation in South Gate. Helen and I played 18 holes of golf
at the Rio Hondo Golf Club.

The formal surrender of the Japanese will take place on

August 31 and will be formally signed on a U.S. battleship in Tokyo
Bay, according to today's paper.

Thursday, August 23, 1945

On vacation in South Gate. Helen and I played 18 holes of golf
at one of the Baldwin Hills Golf Courses on Slauson Avenue.

The surrender papers will be signed on the U.S.S. Missouri with
Admiral Nimitz signing for the U.S., says today's papers.

Friday, August 24, 1945

On vacation in South Gate.

Typhoons are delaying preparations for Japan's surrender, and
the signing has been postponed until September 2.

Saturday, August 25, 1945

On vacation in South Gate. Helen and I, along with Clayton
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Sheldon and some others, attended the Beverly Hills Open Golf Tournament
at the California Country Club. Dale Andreasen, who lived one house
removed from our 9237 San Antonio Avenue home as a boy, came in third
(285), beaten by Ray Mangrum (28l1) and Joe Kirkwood (281).

Sunday, August 26, 1945

I took a train to Berkeley. Helen will remain in lLos Angeles
with her mother.

Jeanette is scheduled to leave Chicago, where she has been
staying in our apartment, for a trip to New York and Washington, D.C.
She will return to Chicago on September 5.

Today's top headline reads "U.S. Warships Enter Jap Bay." The

surrender, however, was delayed due to typhoons, as mentioned before.

Monday, August 27, 1945

In Chicago Ralph James is scheduled to begin his vacation. He
will return on September 10.

Latimer met me at the station when I arrived in Berkeley this
morning and then drove me to the University. There I had an appointment
with Joe Kennedy, who is in Berkeley with his wife Adrienne and their
baby, to discuss our plutonium patent situation. Later I met Reg
Richardson, a physicist who attended UCIA with me, and some of his men
in order to discuss our chemistry group's needs and our relationship
with the cyclotron. Joe Hamilton and I then had coffee on Telegraph
Avenue :

The Calvins took me to the Curve in Lafayette for dinner.
This morning's newspaper describes the entry of the U.S. third
fleet, led by the U.S.S. Missouri, into the north end of Sagami Bay.

There the fleet will await minesweeping operations of Uraga Strait
before entering Tokyo Bay.

Tuesday, August 28, 1945

In Berkeley. At 8:30 a.m. I had an appointment with President
Sproul. I told him what I need in order to stay at Berkeley instead
of accepting the University of Chicago's offer. In addition to a full
professorship for me, I want Perlman as an Assistant/Associate Professor;
English and Orlemann, as Assistant Professors; Cunningham as an
Assistant Professor in the Radiation Laboratory; Ghiorsoc and other
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research associates, about twelve graduate fellowships. Sproul said
he would try to get all this through the Regents.

In the afternoon I had another meeting with Reg Richardson and
his group. Reg and Louise, an old girl friend of mine, invited me to
have dinner at their Piedmont home. After dinner Reg and I went to the
Oakland Telenews Theater to see a movie of the Alamogordo atomic bomb
explosion of July 16.

U.S. ships have entered Tokyo Bay in preparation for Japan's
formal surrender.

Wednesday, August 29, 1945

In Berkeley. Perlman, at the Met Lab, and I talked by phone.
I have decided to accept the Berkeley offer, so I wrote Helen a note
to tell her of my decision. Just before I left the University to catch
the "City of San Francisco," I told Latimer what I have decided to do.

Admiral Halsey steamed into Tokyo today; MacArthur is headed for

Japan; and General Joseph Wainwright, who has been a prisoner since the
fall of Corregidor, will be there for the surrender.

Thursday, August 30, 1945

Enroute to Chicago on the "City of San Francisco." I am sharing
a bedroom with Professor Preston Harris of Ohio State.

The newspaper we picked up enroute says that the occupation of
Japan has begun. American prisoners are being freed from prison camps,
and these camps have proved to have been operating under terrible
conditions.

Fridéy, August 31, 1945

Stan Thompson and Iz Perlman met me at the station when I
arrived in Chicago at 1:00 p.m. After seeing Hogness to tell him of
my decision to accept the Berkeley offer, I spent the rest of the
afternoon going over the work done during my absence.

Monday, August 6

The Met Lab Report for July 1945 was issued by the Laboratory
Director's Office. The Summary section of the report noted that the
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decrease in personnel is complete, and the Met Lab is operating with
221 academic employees (including SED men) and 425 non-academic
employees. There are 278 academic employees and 479 non-academic
employees, including all branches of the scientific work in Chicago and
Argonne. The total personnel employed on Contract W-740l1-eng-37 during
the month of July, including administration and security, was 1,415.

Manning spoke on tracers in chemistry and biology at the
Chemistry Seminar at 7:45 p.m. in Room 251, Ryerson Laboratory.

Tuesday, August 7

At 8:28 a.m. there was a meeting in the New Chemistry conference
room of Groups 1 and 3. It was attended by Britain, Cunningham,
Ghiorso, Hopkins, Hyde, Jaffey, James, Manning, Morgan, Perlman,
Peterson, Robinson, Scott, Stewart, R. Thompson, S. G. Thompson, and
Westrum. Manning announced the plant run at Site W for extraction of
Np237 will start August 1ll1. We will probably get the sample two weeks
later~-Cunningham, Hindman, Florin, and Magnusson will give it high
priority. Manning also mentioned that 20 mg of U235 from the first CW
bombardment were given to Britain yesterday.

Perlman said that all the Agruss material must be gathered
together and shipped to the Bureau of Standards, along with our method
of analysis. Agruss has contested our analysis and says he is certain
there are 50 mg of pa23?,

Morgan described his efforts to follow the decay of sample 49NG
(Hanford-bombarded plutonium from Farmer's No. 2). He summarized the
latest approximations that indicate Pu?*! is decaying with a beta half-
life of 100 years and an alpha half-life of 5 x 10° years; the alpha
half-life of 95%2*! is 40 years; the neutron capture cross section of
Pu2*? js 800 barns while the neutron capture cross section of 95241 g
5,000 barns. If the half-life of 952%1 is larger, its neutron capture
cross section is correspondingly smaller.

Cunningham said that the isolation of the latest 95 sample has
confirmed the pink fluoride that can be metathesized to a pink hydroxide.
Perlman suggested that it would be worth getting extra pure reagents to
make certain no rare earths are present. Cunningham agreed.

Perlman and James then discussed the unexplained discrepancy in
the half-life value for 952"! of a few years, obtained by Sullivan at
Site W, while our figure is 40 years.

James and Ghiorso talked about their efforts to determine whether
the apparent 4.3 cm peaks are the same in the various helium ion
bombardments (normal uranium, U235, and depleted uranium).

Thompson discussed his plans for decontaminating some 95241
using the CW-2 sample, and taking the rare earth fraction. After the
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removal of lanthanum, cerium, and yttrium by precipitation reactions,
he will try removal of element 61 by use of the IR-1 although it is
not very satisfactory. He intends to look for element 97 that may be
like cerium from analogy of the actinide and lanthanide series. He
plans to do this by adsorbing the cerium on IR-1, eluting, and looking
for a small bump on the activity versus volume elution curve. Perlman
observed that, with all the activity the cerium has, he thinks it is
hopeless to look for beta particles from element 97.

Under Secretary of War, Robert P. Patterson, issued the following
statement to the men and women of the Manhattan District Project:

Today the whole world knows the secret which you have
helped us keep for many months. I am pleased to be able to add
that the warlords of Japan now know its effects better even
than we ourselves. The atomic bomb which you have helped to
develop with high devotion to patriotic duty is the most
devastating military weapon that any country has ever been
able to turn against its enemy. No one of you has worked on
the entire project or known the whole story. Each of you has
done his own job and kept his own secret, and so today I speak
for a grateful nation when I say congratulations and thank you
all. I hope you will continue to keep the secrets you have
kept so well. The need for security and for continued effort
is fully as great now as it ever was. We are proud of every
one of you.

As a reaction to the dropping of the atomic bomb on Hiroshima
there was an evening meeting on "Political and Social Implications,"
which was attended by Brues, Cole, Cunningham, Daniels, Friedman,
Ghiorso, Goldsmith, Hill, Hughes, Kohman, Manning, Maurer, Moon,
Nickson, Perlman, Rabinowitch, Schuman, Simpson, Steinberg, Szilargd,
and Way. Rabinowitch was selected as chairman of the group. It was
decided that a declaration would be prepared indicating that (1) forms
of control are possible but will break down if an individual nation
gets out of hand, (2) collective sanctions will not prevent war, (3)
police force will not help, (4) world government is the only solution,
(5) world government is possible by (a) conquest or (b) union.

It was agreed that a rough draft would be prepared for the next
meeting, provisionally scheduled for Tuesday, August 14.

Wednesday, August 8

In a memo to Captain Chapman, Manning announced that the entire
Agruss protactinium sample received a few weeks ago from his office is
now available in two fractions except for negligible amounts used to
assay the material. Manning said he will hold the fractions until
Chapman sends further instructions.
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Manning sent Howe a list of the names of 49 men of associate
chemist rank and higher in Section C-I, together with a statement of
their roles in the Metallurgical Project. Manning points out to Howe
that, in addition to these men, there are also junior chemists and
research assistants in Section C-I who have made more important contri-
butions than some of the people on the list, and it would be unfortunate
for them to be discriminated against in any publicity releases.

Perlman acknowledged receipt of Allison's letter to me of
August 4 about the Np237 he is sending us. Perlman said, "The amount
and conditions of the samples being sent will be satisfactory for our
present needs."

Thursday, August 9

Manning transmitted Deferment Forms to Johnson for Morgan, James,
Peterson, Hyde, Scott, O'Connor, Florin, Hindman, and R. Thompson.

There was a meeting of the Control Analysis Group of Section C-I,
which was attended by Ames, Anderson, Fineman, Kohman, Manning, Perlman,
and Sedlet. Fineman described his experiments on the measurement of
radon emanation.

Ames and Sedlet reported on a method they have adapted for
carrying radium with BaCl,.

Kohman reviewed the problems to be solved concerning radon
emanation, counting accuracy, new all-metal chambers, and direct
counting methods for radium.

Friday, August 10

Daniels and Branch issued the following notice to all employees
of the Metallurgical Laboratory.

Despite the fact that the surrender terms of the Japanese
may be accepted, it is necessary that all of us keep in mind
that the Metallurgical Laboratory still has important and
significant work to do.

The Manhattan District has requested that all employees
remain at work as usual.

In the interest of future peace it is more important than
ever that security regulations be maintained regarding the dis-
closure of scientific information.

The Metallurgical Laboratory has not yet been authorized
to release any information or publicity. Announcement of V-J
Day must not be construed as authority to release such information.
We will be notified officially when such releases are possible.
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In view of our solemn responsibilities and the fine
spirit evidenced by the employees of the Metallurgical Laboratory
there is no doubt of your full and whole-hearted cooperation.

Saturday, August 11l

Radiation surveys by the Health Division for the week ending
August 11, 1945, showed the following rooms in the New Chemistry
Building had above maximum permissible levels for alpha, beta, or gamma
contamination: Room 1 (used for protactinium work), Room 2, Room 4,
Room 11, Room 13, Room 34, Room 35, and Room 37. Excessively contaminated
rooms in the West Stands were Room 218 (used for chemical work for
Ghiorso's group), Room 217, Room 216, Room 210, and Room 6.

Monday, August 13

My office received an acknowledgement from Lavender of receipt
of my letter of August 1. Lavender suggested that, instead of sending
the Certificate of Disclaimer for execution to Dr. Sproul as I proposed,
it would be preferable to have the inventors execute the agreement first.
He would then hold the agreement in escrow pending the University's
final action.

Truman Kohman wrote to L. F. Curtiss, with a copy to me, that he
believes he can determine the half-life of radium to better than one
percent if he has several milligrams of radium of known high purity.
Kohman asks whether Curtiss can inform him of a source of such material.
Curtiss had written me in July that the half-life of radium is not
known to better than several percent.

Report CS-3160, "Chemistry Division Summary Report for July 1945,"
was issued. All Section C-I information in this report appeared in my
July 20 memo to Hogness.

The British Information Services issued a 22-page news release
entitled "Britain and the Atomic Bomb." The statement includes historical
background, descriptions of the organization of the work in the UK and
the scope of the research programs undertaken, the decision to transfer
to Canada one section of the work which became a joint Anglo-Canadian-
U.S. enterprise, and the participation of British scientists in the work
at Berkeley, Oak Ridge, and Los Alamos.

Tuesday, August 14

Groups 1 and 3 met at 8:28 a,m. in the New Chemistry conference
room. The meeting was attended by Asprey, Cunningham, Florin, Ghiorso,
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Hindman, Hopkins, Hyde, Jaffey, James, Katzin, Manning, Morgan, O'Connor,
Perlman, Peterson, Robinson, Scott, Simpson, R. Thompsoen, .S. Thompson,
Van Winkle, and Weissbourd. The meeting started ten minutes late
because of the absence of Roy Thompson, the minute-taker. Manning
announced that Nickson is very disturbed about hot spots in the labora-
tory and has asked that such spots be cleaned promptly

Perlman announced that Nickson was expected about 11:00 a.m. for
a discussion of the opening of sample CW-3 and asked Cunningham,
O'Connor, Asprey, and Britain to be present. He thought that the
opening of the sample might be started this afternoon.

The possibility of a trip. to the Dunes by the personnel of the
section in the near future received considerable discussion; Peterson
was delegated to investigate the matter. See Figure 8.

Perlman inguired about the progress on CW-1 (Hanford-irradiated
- U235-_the first Farmer's special). Britain replied that the sample
was opened yesterday and plates could be made today to determine the
plutonium content.

There was a discussion about having Ghiorso use the Argonne pile
for a whole shift about Saturday to make measurements on the uranium
from CW~1 and repeat the previous measurements on uranium from CW-2.

Perlman outlined the samples that are expected in the near

future. He indicated the 23 plus helium ions target is expected to
arrive any day (for Hyde), the thorium plus helium ions and ionium plus
helium ions targets are expected to follow in about a week (for Studier),
"and two new bombardments have been scheduled--depleted uranium plus
deuterons (to check the older bombardment of which 40 percent was lost
in the cyclotron) and a depleted uranium plus helium ions bombardment
(this is a repetition of a previous bombardment in which several things
went wrong). The Np237 from Hanford is still expected around the 25th

of the month and will be handled by Cunningham.

There was nothing new to report on Agruss-Saturnium (pa23l)

controversy. The material purchased from Agruss is being kept separate
pending developments.

James talked at length about the present state of thought on

and Pu?%%. He mentioned that soft electrons of about 5-day
235

NP236

half-life have been found by Morgan in the 93 fraction of the U
plus deuterons bombardment and that the growth of 94 alpha-particle
activity in the 93 fractions from the U?3%% plus deuterons and y23s

Plus deuterons samples has been followed and gives a half-life for

932%¢ of about 17 hours.

Stan Thompson reported that he had taken 10 percent of the rare
earth fraction from 49NG (Hanford-irradiated plutonium from Farmer's
No. 2) and decontaminated it with a 10 percent yield of 95241l_gg242
mixture. He gave a sample to Ghiorso for range measurements.
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Figure 8. Indiana Dunes, Summer 1945. (Left to right)
Kay Florin, Pat Walsh, Olga Giacchetti, Marty Studier,
Chris Studier; Sig Peterson in back.
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Cunningham reported that the 95 isolated from the last milking
was not appreciably higher in specific activity than that obtained
from the first. The rare earth content was about 30 percent. His
value for the half-life is still eight to ten times that obtained by
James. Asprey's opinion was that lanthanum or other rare earth
impurities must be introduced with reagents because each milking of
the plutonium cow should give a decontamination with respect to
lanthanum of at least 100.

There was a discussion of the possibility of obtaining 95241

rich supernatants from Site Y. Perlman indicated that, perhaps after
the wartime pressure is relaxed, arrangements might be made for the
milking of large amounts of plutonium at Site Y.

Reports were given by Van Winkle on the progress of isolating
ionium (400 mg are now concentrated on 260 g of bismuth phosphate),
by Peterson on separation of actinium tracers from gram amounts of
lanthanum in IR-1 columns (results are encouraging), by R. Thompson on
the processing of the saturnium, element 91, (it should be ready for
final purification by solvent extraction by the end of the week).

Simpson displayed and discussed his chart of isotope stabilities.
He plots the log of the half-life against atomic number for each
radioactive series.

Perlman thought that most of the material not covered could be
postponed until next week; however, he asked how the electrolytic
method of plate preparation was progressing. James replied that he
felt that small amounts of plutonium could now be consistently plated
in a satisfactory manner. Scott suggested that the hydroxide method
should be investigated again because the quality of those plates was
better than ones obtained by the carbonate method.

The meeting was adjourned at 10:45 a.m.

Wednesday, August 15

John P. Howe, Associate Director of the Met Lab, resigned to
join the General Electric Company.

The University of Chicago received the following telegram from
General Groves today:

Official declaration of cessation of hostilities with
Japan does not in any way alter security limitations on release
of information on the atomic bomb project. Security restrictions
imposed in my telegram of six August continue to apply. The
President in his broadcast of nine August emphasized the
necessity in the interest of national safety for controlling
release of information on this revolutionary development.
Loose talk and idle speculation by persons now or formerly
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connected with the Project jeopardizes the security of the
nation and must be controlled. I am again asking you personally
to continue your complete cooperation through my office by your
entire organization and by each of your subcontractors in the
maintenance of national security.

Friday, August 17

The Solvent Extraction Group met at 8:28 a.m. in the New Chemistry
conference room. The meeting was attended by Ader, Blaedel, Gaarder,
Goeckermann, Gilbreath, Hagemann, Hyman, Kelley, Lawroski, Manning,
Perlman, Post, and Schraidt. Manning conducted the meeting.

Blaedel reported on the first runs made in the first-cycle
columns with uranium present in the feed. Five runs have been made,
two of about 30 hours and three of 8 hours. The primary objective was
to improve the mechanical operations. No insurmountable problems were
encountered.

Hyman reported on batch experiments that he, Ader, and Goeckermann
carried out. They used the latest flowsheets in their decontamination
studies and included experiments where unfavorable column conditions
were simulated; no appreciable differences in decontamination were noted
between the two procedures. Hyman then talked about preliminary experi-
ments using aluminum nitrate instead of ammonium nitrate as desalting
agent. It appears to perform satisfactorily.

Goeckermann discussed the effect of temperature upon plutonium
and uranium distribution ratios and gave some results on hydrazine
recovery from waste hexone.

Lawroski said that plans for the coming week include a run without
product using the pretreated hexone, when available, and finishing the
construction of the second-cycle columns.

My office received a letter dated August 14 from Kennedy at Site
Y acknowledging receipt of my August 1 letters to him and to Lavender.
He indicated he believes my action has been exactly right; however, if
no results are achieved soon, he, Segré, and Wahl propose asking Lavender
to go ahead on the same agreement without approval or "Certificate of
Disclaimer" from the University of California. He went on to say they
believe the recent release of Smyth's report to the public makes it
very necessary that applications be filed at once. He asked if I had
received and considered the proposed draft of an agreement between the
inventors, and enclosed an additional copy. 1In a footnote he said he
has just received a copy of the letter from Lavender and Lavender's
suggestion looks to him similar to the course they are proposing.

A letter arrived for me from Allison dated August 15 transmitting
the outline of detailed recommendations on research and development
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programs in nucleonics to be prepared for use of the Scientific Panel

of Compton, Fermi, Lawrence, and Oppenheimer who are to advise the
Interim Committee. Allison said the Panel asked that I prepare the
material on research in chemistry. He noted that the problems need

not all be in basic research of radiochemistry, and methods of improving
separation and extraction processes should be mentioned. Physics is

to be handled by Bacher and R. R. Wilson, metallurgy by C. S. Smith,
biology by Hamilton, and health by Stone.

The University of Chicago issued a l2-page news release
describing the University's role in the work which culminated in the
release of atomic power. (Reference numbers in right hand margin of the
release refer to chapter and paragraph of the official War Department
report, The Smyth Report.) The Met Lab personnel identified by name
were Compton, Fermi, Allison, Franck, Warren Johnson, Hogness, Seaborg,
and Stone.

Saturday, August 18

Ghiorso remeasured the slow neutron fission cross section of
at Argonne. He found it to be unchanged by the last repurlflca-
tion and seems to be about 0.1 that of u?

h229

Radiation surveys by the Health Division for the week ending
August 18, show the following rooms had above maximum permissible level
of alpha, beta, or gamma contamination: Room 1 (used for protactinium
work), Room 2, Room 4, Room 9, Room 11, Room 13, Room 33, Room 35, and
Room 37,

Monday, August 20

Al Ghiorso began his vacation.

Joe Hamilton is visiting the Met Lab from Berkeley. Manning and
some of the other men talked with him and learned that he is making a
bombardment for the Health Group at Clinton and will not be able to
bombard our targets for about three weeks.

Hindman sent Perlman the flowsheet for isolation of the Np237
to be received from Hanford in the form of 30 liters of solution
containing 37 grams of lanthanum per liter and about 15 grams of
plutonium. The procedure will involve hexone extractions and hydrox1de
precipitations followed by bromate oxidation cycles until the Np 37 is
completely decontaminated from plutonium.

Daniels requested for us the following Hanford irradiations from
Compton: (1) neutron irradiation of 1 mg of Np 237 for 90 days, (2)
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irradiation of 10 grams of thorium for 30 days in order to obtain
material for measuring the neutron—cagture cross section of Pa233’

(3) production of gram amounts of U?%° py irradiation of 80 kg of pure
thorium metal to be obtained from Spedding at Ames. The latter

irradiation would be for about three months.

Szilard spoke on future applications of nucleonics at the
Chemistry Seminar at 7:45 p.m. in Room 251, Ryerson Laboratory.

Tuesday, August 21

There was a meeting of Groups 1 and 3 at 8:28 a.m. in the New
Chemistry conference room. It was attended by Asprey, Britain, Hindman,
Hopkins, Hyde, Jaffey, James, Katzin, Manning, O'Connor, Perlman,
Peterson, Simpson, Studier, R. Thompson, S. Thompson, and Van Winkle.
Manning mentioned his conversation with Hamilton yesterday and pointed
out this will give us time to get CW-3 out of the way before the targets
start to come. In the meantime, Studier is to help work on the pulse
analyzer.

Manning asked about the plans for the ionium plus neutrons.
Jaffey explained the idea was to determine the neutron capture cross
sections of ionium and thorium relative to U2%%, but they are waiting
for the Pa2?3? to decay. They plan to take a pulse analyzer curve to
determine the ratios of alpha activities.

Perlman announced that Hanford has concluded that poisoning of
the pile will come from heavy isotopes and for this reason we have been
asked for values of the capture cross sections of Uzss’ Pu239, and Pu?*9,
There was a discussion of the present uncertainties in the capture cross
sections of U%%® and Pu?"® and the means by which better values might
be obtained.

O'Connor said the first ether extraction is completed for the
CW-3 uranium sample (Hanford-irradiated U235——Farmer's Special No. 3).

Manning reported that last Saturday at Argonne the slow neutron
fission cross section of Th?2? was measured and was unchanged by the
last repurification--it appears to be about 1/10 that of u233,

Manning then asked whether James had done anything with the
490B sample (100 mg plutonium plus 40 Mev helium ions) from which he
was to isolate the decay products of 96241 and 962%2. James replied
that the pulse analyzer curves are being completed now. He will then
examine the x-rays and make chemical separations into uranium, neptunium,
plutonium, and 95-96 fractions.

Hindman described his plans to study the hydrolytic behavior
of Np(V). '

_ Van Winkle reported preliminary findings of a protactinium complex
PaF; . He and Roy Thompson have also isolated 24 to 28 mg of protactinium.
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Studier presented a range curve on the uranium fraction from the
thorium plus helium ions bombardment. He has found a short-lived activity
that may be U?%! produced by an 0,5n reaction.

The meeting concluded with a discussion about the release of the
Smyth Report. There has been some concern that this revealed too much
information. The unanimous opinion was that the recall of the Report
would be ridiculous.

James began the separation of sample 49aB-15a3 (element 95
fraction from plutonium plus 40 Mev helium ions Berkeley bombardment
of March 1945) into uranium, neptunium, plutonium, and 95-96 fractions.
He is looking for daughter products in an attempt to pin down mass
assignments.

Manning and Perlman sent a jointly-authored memo to Hogness,
summarizing the work of Section C-I for the period July 15 to August 15,
1945. Results described were as follows: (1) Further work on the
plutonium highlZ irradiated at Hanford has led to a revision in the
half-life of Pu®*? from 8,000 years to 6,000 years. The rate at which
95241 alpha activity appears in this material indicates a half-life of
40 to 50 years for g52h1, (2) Further work on the helium ion bombardment
of natural uranium, enriched uranium, and depleted uranium shows the
x-rays in the plutonium fraction are attributed to a reaction on y23s
and not on U%3%, The half-life of the activity resulting in these
x-rays is of the order of several months and has been tentatively
assigned to Pu?d7, (3) Analysis of a depleted uranium plus 22 Mev
deuterons bombardment showed the production of U239, szas, szaal szss,
and U237, A half-life of 0.7 day for szas has been deduced. (4) A
sample of U235 oxide was also bombarded with 22 Mev deuterons in the
Berkeley cyclotron. The half-life for the szss formed in this bombard-
ment is in agreement with that determined from the y23s sample. There
is also evidence that another neptunium isotope, perhaps sz33 or szsu’
was formed in this bombardment--there was found in the neptunium
fraction a hard gamma-radiation and soft electrons, both of which decay
with a 5 to 6 day half-life. Study of the plutonium fraction from this
bombardment gives evidence for a half-life of the order of three years
for Pu?3%. (5) The relative yields of Pa?32 and Pa?3? were measured
from a thorium metal target bombarded with 22 Mev deuterons. (6) Three
additional tests of carefully repurified Th?2? indicate the cross section
for slow neutron fission is approximately 50 barns. (7) Further attempts
to isolate pure element 95 have produced samples whose activity corre-
sponds to a half-life of about 400 years for 95241, gince this value
is about ten times the half-life indicated by direct measurement of the
decay of 952"! ana by the growth of 952"%! agsociated with a given beta
activity of pu?*!, it is probable that the material isolated thus far
still contains appreciable impurities. (8) Additional tracer experiments
on methods for separating element 95 from rare earth fission products
indicate that element 61 is the most difficult fission product to
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separate from element 95. (9) Vapor pressure measurements of the
oxides of plutonium by the effusion method have given upper limits to
the vapor pressure of PuQ; of 2.8 x 10"° mm of mercury at 1,843°K and
8.3 x 10”° mm of mercury at 1,923°K. (10) Separation of lanthanum and
actinium by means of adsorption on IR-1 resin has proved successful if
relatively low amounts of lanthanum carrier are present. (11) In the
Redox Solvent Extraction Process, five first-cycle runs have been made
in the 1l-inch continuous extraction equipment employing an inactive
feed which was 2 M in UNH, 0.2 M in NasCr207 and 1 M in HNO3;. Although
some mechanical difficulties were encountered, the operation of the
entire first cycle equipment appears to be generally satisfactory.

(12) In the uranium ore control analysis work, the apparatus for radium
analysis in which the radon produced is swept out of the solution and
determined by an alpha-particle counting technique has given results
which are accurate to about 5 percent. A search is being made for more
rapid methods of analysis.

Wednesday, August 22

The meeting of the Control Analysis Group at 8:28 a.m. was
attended by Ames, Anderson, Fineman, Kohman, Manning, Perlman, Sedlet,
and Weissbourd. Subjects discussed were radon emanation (Fineman), the
design of a simple circuit for ease of construction (Weissbourd), a
new design for an all-metal chamber (Kohman), and the direct counting
of radium with BaCl, as carrier (Ames).

The scientific program on "Power Possibilities" was held during
the afternoon. The speakers were Metcalf (Patent Possibilities),
Daniels (Preliminary Design for a High-Temperature Oxide Pile), Willard
(Progress Report on High-Temperature Piles), Goldberger (Calculations
of Critical Size of BeO High-Temperature Piles), Ohlinger (Engineering
Features of Nuclear Power), and Gale Young (Turbine Power Plants).

The Policy Meeting of the Project Council was held at
9:20 a.m. in Room 209, Eckhart Hall. It was attended by Bartky,
Chapman, Chipman, Compton, Daniels, Dempster, Doan, Hamilton,
Harrell, Hilberry, Hogness, Howe, Jacobson, Jeffries, Johnson,
Leverett, McKinley, Murphy, Nordheim, Spedding, Stone, Szilard,
Thomas, Tracy, Warner, Watson, Whitaker, Wirth, and Zinn.
Compton opened the meeting by saying he knew that all those
present are glad to see that eight days after the first bomb
was dropped, the war was at an end, indicating that, in spite
of the great loss of life, it was a saving in the end.

There was a discussion of the statement from the President
to General Groves to hold everything in publishing information.
As a result those on the Project have been asked not to give
any information at all. Warren Johnson asked if it is necessary
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to get permission from Washington to disclose anything that is

in the Smyth Report and was told by Compton that technically it
is not necessary, but we are likely to get into trouble if we

do not. Compton then said that Truman has ordered no more
information be disclosed. Zinn remarked, "It's more important
than who gets the credit and who does not. If people are going
to get the correct information they have to get it from the right
people. Washington is really cutting off the right source of
information which would educate the public."

Thomas, Watson, and Jeffries argued for patience, Thomas
suggesting that if the situation is not clarified in two weeks
they.'should take their troubles to the Panel through Compton.
Jeffries felt the release of the Smyth Report was more than
many of us had any right to expect from the standpoint of the
amount of information that was given out. He went on to observe
that the Smyth Report deals very little with future development.
This led Compton to state there is a strong feeling in the group
that the American public should have an opportunity to know as
soon as possible from those who are informed on the scientific
aspects about their own feelings concerning the future implica-
tions of this Project and to make this group free in expressing
themselves as American citizens on the implications of the work
in which we have been involved.

During the discussion of the release of scientific
information Hogness said he felt impelled to speak for the \
chemists--there was not proper credit given to them in the
Smyth Report.

Szilard said the group is not really clamoring for the
release of scientific information and added that he thought they
all feel the Smyth Report went far too far.

There was a discussion of plans for the next meeting.
Compton suggested there be a general information meeting Monday
and Tuesday (September 17 and 18 at Clinton, each division to
have a separate half day, Colonel Nichols' meeting on Wednesday,
with the Scientific Panel meeting on Thursday, Friday, and
Saturday.

Thursday, August 23

A letter, dated August 21, arrived from Ed Orlemann. He said,
"Well, they worked. Groves can roll over and quit having Congressional
Committee nightmares; stupid people like me can make puns like Hir-o-shi-ma
now you don't; and the 'scientific' journalists can have a helluva time
with the great new era..." He is concerned about postwar job opportunities
and asks if I know anything about Berkeley's future plans. He would
prefer to return there but wants to make certain that it will be a

167



8/31/45 (cont.)

permanent position. The Boston University position, which I suggested
he investigate, was not offered to him because of lack of enough budget.

My office also received an August 16 letter from Paneth on the
subject of nomenclature for the new radioactive heavy isotopes. He
agreed with my inclination which I mentioned in my August 2 letter that
we adopt without further delay the term "neptunium series.”" He
suggested I ask Segré and his collaborators to propose names for
‘elements 43 and 85. As to element 91, he favors the name "protactinium”
and is opposed to the names "saturnium" or "brevium.”

During the morning Perlman, Manning, and Kohman met with A. Q.
Butler and G. L. Martin of the Mallinckrodt Chemical Company in St.
Louis, Captain Bassett of New York, and Lieutenant Velten of St. Louis
for discussions of Kohman's radium assay program. The progress of our
program was outlined and the Mallinckrodt representatives were satisfied
with the progress being made. They were especially interested in the
direct counting radium assay.

Another meeting was held in the afternoon in Dr. Jesse's office,
attended by Butler, Martin, Captain Bassett, Captain Chapman, Lieutenant
Velten, Jesse, Bradley, Dana, Kohman, and Weissbourd. We were told our
emanation analysis method will not be installed in St. Louis. However,
the direct radium counting method will be installed, and the Instrument
Section will supply two standard alpha counters for this purpose.

Friday, August 24

Manning and Perlman sent a jointly-authored memorandum to
Hogness giving the highlights of work of Section C-I for the past
month. It covers the same information given in a Perlman-Manning memo
to Hogness of August 21.

Perlman sent Wheeler information on some of the cross sections
that are of interest to him. He said we expect to obtain better data

on all these in the future. (1) The capture cross section of u23% was
calculated from three sets of data, the values obtained being 5 barns,
35 barns, and 45 barns. (2) A guess as to the capture cross section

of Pu?"® is 800 barns. (3) We are in agreement with Site Y that the
amount of Pu’?*? formed in the Hanford pile is greater than that which
would be calculated from the thermal neutron capture cross section
of Pu?3®. The measured value for Pu?*? produced in uranium slugs is
0.76 percent of the plutonium.

Saturday, August 25

At 8:28 a.m. there was a meeting of the Control Analysis Group
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of Section C-I, attended by Ames, Anderson, Fineman, Kohman, Manning,
Perlman, Sedlet, and Weissbourd. Fineman reported on the results of
experiments done on the new emanation line; in general, there are no
serious sources of error other than air leaks and coincidence losses.
Kohman told the group that the new metal chamber recently constructed

is satisfactory but is being redesigned with a view towards simplicity.
Weissbourd is still working on a new circuit design. Ames reported on
some self-absorption experiments on the direct counting of radium with
BaCl, as carrier; little difference was noted between the two techniques
tested.

In the search begun on August 21 for daughter products in sample
490B~-15a3 (element 95-96 fraction from plutonium plus 40 Mev helium
ions bombardment), James has found evidence for element 96 in the 93
fraction that he has separated from the sample. Before leaving on vaca-
tion today he ran another cycle on this fraction to separate it -further
into a 93~-94 fraction and a 95-96 fraction. He took alpha and GM counts
on both fractions. James' vacation will last until September 10.

Farrington Daniels announced that 150 copies of the Smyth Report
have been shipped to the Metallurgical Project. Daniels states, "The
statements in the Smyth Report continue to be the limit of disclosure
which we are permitted to make."

An invitation arrived in the office for me from Stewart S. Kurtz,
Jr. Kurtz is chairman for the 1946 Conference on Petroleum Chemistry
at Gibson Island. He would like me to lead the discussion on the use
of radioactive tracers in chemical research at their 1946 meeting which
will probably be held the second week of June.

Tuesday, August 28

Groups 1 and 3 met in the New Chemistry conference room at
8:28 a.m. Asprey, Britain, Florin, Hindman, Hopkins, Hyde, Jaffey,
Katzin, Kohman, Manning, O'Connor, Perlman, Peterson, Robinson,
Simpson, Stewart, Studier, R. Thompson, Van Winkle, and Weissbourd
were present. Perlman opened the meeting by announcing there is a
meeting tonight to discuss Rabinowitch's report on political implica-
tions and postwar plans. He also noted the Smyth Report will soon be
available in the New Chemistry Library.

There have been delays in the bombardments from Berkeley, and
the U233 will be the first target to arrive, three weeks from August 25.

Perlman described plans for work on the plutonium CW-3 sample.
Florin and Asprey will help O'Connor in sawing the sample open; Studier,
Hyde, Stewart, and Britain will help on the ether extractions.

Roy Thompson and Van Winkle said they now have 26 mg of pro-
tactinium about ready for solvent extraction.
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Britain reported on the uranium CW-3 sample. He obtained two-
thirds of the uranium from O'Connor following his ether extraction, and
after further processing gave the 93-94 fraction to Hopkins. He will
purify the uranium fraction further.

Hopkins has now run one bromate cycle on the 93-94 fraction and
will finish the rest of the work this week.

Manning announced plans to bombard about 10°% ¢/m of 95241 with
neutrons at Argonne in order to check the half-life of 95242 ang 962%2%;
Perlman then said that the Np237 sample from Hanford will arrive today.

Jaffey reported that Hyde and Studier have worked up the helium
ion and deuteron bombardments of Th232 and have found evidence for the
following reactions: a,2n; a,én; d,n; 4,2n; 4,3n; and d,4n. Hyde
reported the protactinium fraction grew alpha particle emitters.

Branch anhounced, in an official notice, that Labor Day,
September 3, will be an authorized legal holiday.

The Np237 from the second special run at Hanford was received.

A meeting was held during the evening to discuss Rabinowitch's
report on political implications and postwar plans. Rabinowitch listed
eight possible comments on the atomic bomb crisis for discussion: (1)
Solution is needed, and it ought to be the correct one. (2) Do not
reveal the secret. (3) Let's corner the raw materials. (4) A defense
is sure to be found. (6) Let's scatter our cities or dig underground.
{7) If you smash our cities, we smash yours. (8) Let's prohibit atomic
warfare.

Wednesday, August 29

My office received a summary dated August 27 from James of all
data and conclusions reached in the work he, Florin, and Hopkins have
done on targets 25DA (u23s plus 20 Mev deuterons) and 28DA (U238 plus
22 MeV deuterons). Ghiorso helped with the pulse analyzer, and Morgan
used the soft electron counter. The conclusions are that the following
reactions take place when U235 and U2?®® are bombarded with 22 Mev
deuterons:

&

235 236 236 _0(4.3 cm)
(1) Ut o {dymiNp 18 hr Y Ty~3 yr (?)
(1') u2%® (@, n)Np??? B, py239
2.3 4
%  u**%(a,p)u??t 2
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8/31/45 (cont.)

(2") 0238 (d,p)u2?® B Np2?9 s py???
23 m
235 235 K capt(?)
(3) U (d,2n)Np Tyr (2)
' 238 238 _B_ 238 0L(4.1 cm)
(3") U (d,2n)Np > a Pu ——Ea—y;——+
K capt (?)

. 235 234
(4) U®*%(da,3n)Np 5 d (may be Np239)

a 3.
2.2 x 105 yr

(4n)*  u?¥8(q,3n)np??’

. 238 233 K capt (?)

(5) Um77 (A dn)Np™ T ST E (2) (may be 5 d)
) 238 236 ——é:—+ 236

(5") U""7(d,4n)Np 18 hr TY

* Reaction not observed, but, by analogy, it must take place.

** It should be emphasized that mode of decay and half-lives
of szas' szak, and Np233 are very tentative and only
represent the best estimate possible at this time.

James suggested that when the metal y23s8 targets are available,
an experiment where successive layers are shaved off should give
conclusive proof or disproof of the d4,4n mechanism.

Kohman addressed a memo to me, dated August 27, summarizing the
results of the August 23 meetings that he, Weissbourd, Manning, and
Perlman have held with Mallinckrodt and Army Representatives about the
radium assay program.

Thursday, August 30

The Solvent Extraction Group met at 8:28 a.m. Blaedel, Gaarder,
Gilbreath, Goeckermann, Hagemann, Lawroski, Manning, Perlman, Post,
and Schaffner were present. Blaedel reported on the results of three
Redox Process first cycle runs with uranium, but without plutonium.
All runs were of at least 24 hours-duration. Reducing power in all
cases was satisfactory, but some difficulty was encountered with
"slugging" and flooding of the columns. There was a discussion of the
possibility of eliminating these difficulties through repacking the
columns and enlarging the lines between the columns by replacing the
tubing with pipe. Lawroski pointed out it would slow up the schedule,

171



8/31/45 (cont.)

but Perlman said he was in favor of eliminating the present difficulties
before proceeding to product runs. It was then agreed to change the
piping, try an inactive run, and repack if necessary. This procedure
will require about a week.

Gilbreath had no lab results to report but said Goeckermann is
working on the use of aluminum nitrate in column 1B and Gaarder is
determining viscosity, surface tension, and interfacial tensions on 1A
column solutions. He is also making measurements of the viscosity of
the uranium feed solution.

Kohman, in a memo addressed to me and dated August 27, discussed
the possibility of observing radium E alpha particles. He proposes
separating a sample of radium E, purifying it from polonium, and
observing the radium E alpha particles before the polonium grows in
too strongly.

Westrum sent Brewer the results of his measurements of the heats
of solution and heats of formation of plutonium trichloride, tribromide,
and oxychloride.

I received a teletype dated August 30 from Don Cooksey saying
that Lawrence will be in New York Friday and Saturday (today and
tomorrow) and that he (Cooksey) has wired Lawrence to call me.

Roy Thompson received the final draft of Chapter VII of Volume
1l6A of the Metallurgical Project Record, entitled, "Methods for
Extracting Plutonium from Uranium" from Harrison Brown. Brown asks
for corrections and comments by September 10.

Manning asked Wayne Johnson to give Pearline Boykin, a technician
in the West Stands, an increase of $1.00/40-hour week for her con-
scientious work.

I also found on my desk a copy of some unknown Met Lab artist's
concept of the atomic bomb. See Figure 9.

Steve Lawroski and I had dinner at the Palm Grove Inn (1780 E.
56th). Later in the evening I dropped in on the Ghiorsos to tell them
of my plans to accept my offer from Berkeley. I wrote Helen before
going to bed.

The Green Bay Packers defeated the College All-Stars at Soldiers
Field in that annual game; the score was 19-7.
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SEPTEMBER 1945

Saturday, September 1, 1945

I read a note from Darrell Osborne dated August 30, saying he and
his family are starting for Chicago by automobile on Saturday, September 1,
and expect to arrive in Chicago on September 3. He will see me the next
day.

I telephoned Ernest Lawrence at the Maystone Arms Hotel in New
York. I told him of my talk with President Sproul in which Sproul agreed
that my group would consist of a few men of academic rank, about ten
research associates, and about twelve graduate students in the chemistry
department with promise of higher salaries and subsequent expansion. I
told Lawrence of my decision to come to Berkeley on the basis of such
satisfactory arrangements. Lawrence thought I could begin to move people
to Berkeley now. He also said the okay on the hot laboratory depends on
a policy decision--whether such a building can be built on private
(University) property This decision will probably be made in a meeting
in Chicago.

I then called Latimer in Berkeley. I told him about my conversa-
tion with Lawrence about the proposed hot laboratory. Lawrence will talk
with him about it. Latimer was happy to hear this since he knows that
Sproul is interested in Lawrence's opinions. I then mentioned that we
shall send the blueprints for the hot laboratory to him today.

Latimer informed me that English's appointment is on a nine-month
basis consistent with being on a government contract during the summer.

I immediately mailed Latimer the hot lab drawings along with a
description of some of the features. '

I then called Orlemann and English in Tennessee to tell them about
the probability of positions in Berkeley.

Hogness prepared a summary of the manpower distribution in the
Chemistry Division as of September 1. This showed the following for
Section C-I.

Heavy Isotopes 23
Section C-1I Kohman, Control Analysis 6
Seaborg Stewart, Services 3
Lawroski, Solvent Extraction 12

Administration - Seaborg, Manning
Perlman 3
Total 47

When I returned to the apartment, I found a card from Jeanette.
I ate dinner alone at the Palm Grove Inn. I then wrote Helen a letter
before going to bed.
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9/1/45 (cont.)

Allied dignitaries are arriving in Tokyo for the signing of the
peace treaty. Russian, French, and Dutch delegations had a wild ride
into Tokyo from the airport--one bus got lost; one got stuck in mud; one
bus nearly overturned.

Sunday, September 2, 1945

The New York Times published a long "letter to the editor" from
Warren Weaver, Director for the Natural Sciences of the Rockefeller
Poundation. Weaver feels that the recent articles and editorials in the
Times which express such ideas as "they solved it so rapidly because they
were organized and competently directed; why should not the same principle
be followed in peace?" could have disastrous results. Weaver argues
that in order to advance, science must be free. He then says,

We should, as a national policy, support science adequately.
We should sponsor every movement and development that helps to
create a favorable climate within which cooperative scientific
enterprises may flourish... But we should not, in my judgment,
try to set up some group of scientific supermen who, seeing,
hearing, and knowing not only all of present science but also
divining its mysterious future course, try to chart that course
and tell all the rest of us what to do.

I had breakfast with the Ghiorsos. Then Al Ghiorso, Steve
Lawroski, Stan Thompson, and I played 18 holes of golf at Timber Trails.
I played with my old golf clubs. Steve and Stan won a "low ball plus
low total” match, 4 up. (ST-105, SL-99, GS-108, AG-111.)

Steve Lawroski and I ate dinner at Palm Grove Inn. I wrote Helen
a letter in the evening.

The peace treaty was signed on the U.S.S. Missouri. Thirty minutes
after the signing, a 42-ship convoy steamed into Tokyo Bay and began to
land U.S. troops, putting Japan proper under foreign military rule for
the first time in Japan's history.

Monday, September 3, 1945

Today is Labor Day and an official Met Lab holiday.

The Osbornes arrived in Chicago and are staying at the Miramar
Hotel.

I played 18 holes of golf at Indian Head Golf Club (Joliet and

Wolf Roads) with Herman Robinson, Iz Perlman, and Winston Manning. (GS
and WM won "low ball plus low total" match, 13 and 12. HR-1ll6, IP-121,
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9/3/45 (cont.)

GS-99, WM-105.) I used Lawroski's clubs since my regular clubs have not
arrived from California.

I then wrote a note to Helen before going to bed.

Over 3,500 U.S. troops are on Japanese soil and will start their
march toward Tokyo as soon as the order is given.

Tuesday, September 4, 1945

Darrell W. Osborne started to work at the Met Lab. He has been
working with Allegany Ballistics in Cumberland, Maryland.

Groups 1 and 3 met at 8:28 a.m. in the New Chemistry conference
room. Asprey, Britain, Florin, Ghiorso, Hindman, Hopkins, Hyde, Katzin,
Kohman, Magnusson, Manning, O'Connor, Perlman, Peterson, Robinson, Scott,
Simpson, Stewart, Studier, S. G. Thompson, Van Winkle, and Westrum were
Present. I opened the meeting by arranging an experiment to milk pu?3®
from the 962%2 sample from 49NG (Hanford-irradiated plutonium from
Farmer's No. 2). Morgan will carry out the work, using material to be
supplied by Thompson. The purpose of the experiment is to verify the
mass assignment of the 96 isotope thought to be 9622, In answer to a
question from Simpson, I said the half-life of 962"2 is believed to be
four to six months but a better value is now being obtained.

I asked about the status of sample 25NB (Hanford—-irradiated y23s,
Farmer's No. 3). Britain replied that not much has been done on it
because of vacations, inspections, etc. I then asked about the neptunium
fraction from this sample and learned that a plate has been prepared in
order to look for Np237. There should be approximately 1000 c/m.

Britain has plans to determine the isotope constitution of 25NO
(Hanford-irradiated U235 from cw-1) as soon as possible. 1In response to
my concern that Britain has too much to do, he answered that it was okay
except for the outside work like preparing standards for the health group,
etc. I told him to always check to see if such requests are cleared; he
might still have to make the standards but would probably gain some time
that way.

O'Connor reported that sample 49NH (Hanford-irradiated plutonium,
sample CW-3) has been opened and the product dissolved. I told him to
proceed as planned.

Manning discussed the status of the Pu?3? concentration in sample

49NO. He said the ratio of Pu??? to uranium is about right for a factor
of 5.4 between 49NO and 49NA. This is in line with the effective capture
cross section for U?3® of 7 or 8 barns rather than the 2 1/2 barns thermal
neutron cross section.

In discussing the 93237 from the Hanford run, Hindman told us they
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9/4/45 (cont.)

extracted 296 percent out in one operation. This is considered relatively
good. The sample is still too hot for accurate measurements.

I reviewed the thorium plus deuterons and thorium plus helium ion
targets with Hyde and Studier. Hyde has set up a Pa230 sample (from the
thorium plus deuteron target) in order that the U23°, to which it decays,
can be extracted. Studier thinks the half-life of U%3° is approximately
20 days. He also reported on the thorium plus helium ions target, saying
it appears we got the 0,5np reaction to yield Pa23? ang perhaps the 0,6n
reaction to yield U2%%,  In view of this we will have Hamilton next
bombard ionium with deuterons to produce protactinium isotopes. I also
mentioned the bombardment of U233 with helium ions to produce neptunium
isotopes, bombardment of Pu?®? with deuterons to produce isotopes of
element 95, and the bombardment of element 952“! with helium ions to
produce isotopes of element 97. I said we want to be able to understand
the decay systems of isotopes of odd elements so we will be better able
to predict the behavior of the isotopes of 97.

After referring to the Jaffey-Asprey bombardment of a sample at
Argonne which had 1.8 x 108 c/m of 952%! 1 Jiscussed with Asprey and
Stewart the handling of 100 grams of plutonium for purification and
95241 production. We want to be able to get as much 952%1 a5 possible
because we have several good purposes for which it can be used--right
now it might be considered critical material.

S. G. Thompson described his decontamination method for 95 and 96
that depends upon the fact that fluosilicate complexes the heavy isotopes
more than it does the rare earths. He indicated the whole process will
have to be worked out more completely. I suggested it would be a good
idea to try a samarium-lanthanum separation with 95 present on the chance
it has a +2 state similar to that of samarium.

Florin reviewed the work he, James, and Hopkins have been doing
on samples 28DA and 25DA (U%3® and u?3% plus deuterons bombardments.)
It appears they are getting the same 4.3 cm alpha-particle emitter from
both bombardments.

The meeting ended with Simpson saying he will talk next time,
Westrum noting he had nothing to report today, Van Winkle reporting he
is continuing to isolate as much protactinium as possible before doing
any experiments with stock supply, and Stewart telling the group that
the triglycol dichloride and nitromethane methods of decontamination of
plutonium are not working well. I suggested that he discontinue the
investigations.

I read Segré's response, dated August 29, to my letter of August 3
about the nomenclature of the new elements. He has nothing concrete to
suggest in the way of names, but will think about it. He congratulated
me for receiving the full professorship at Berkeley.

At the apartment I found that my golf clubs have arrived from Los
Angeles. Steve Lawroski and I then had dinner at the Palm Grove Inn
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after which I went to a project meeting to discuss social and political
implications of the atomic bomb. I wrote Helen a note when I returned
home.

American occupation troops will enter Tokyo on Friday (the 7th).
Today's paper indicates U.S. troops are just outside Tokyo.

There is also an item in this morning's paper indicating that
there are "two kinds of atomic explosions.”" One is with fast neutrons
and the other with "slow neutrons for atomic power."

Wednesday, September 5, 1945

I replied to Kennedy's letter of August 14, saying that I will
sign the agreement between inventors if he wishes,

Perlman sent Captain Chapman information on the preparation for
a special irradiation of thorium at Hanford. Spedding will prepare the
thorium metal in the form of a billet; and Foote will supervise the
extrusion into bar stock which can then be machined and canned. The
canning will be done at Hanford.

I played nine holes of golf at Jackson Park with Al Ghiorso,
Steve Lawroski, and Jim Watters after work. I again played with my
old golf clubs since I have not unpacked the regular ones.

Steve and I again had dinner at Palm Grove Inn. I again wrote
to Helen a letter before retiring.

Under a September 4th dateline today's newspaper says that
Secretary of State Byrnes disclosed that President Roosevelt agreed at
Yalta to let the Soviet Union take over the Kurile Islands and regain
the southern half of Sakhalin Island.

Thursday, September 6, 1945

The Solvent Extraction Group met at 8:28 a.m. in the conference
room. Blaedel, Gaarder, Gilbreath, Goeckermann, Hyman, Lawroski,
Manning, Perlman, and Schaffner were present. I announced that people
with six-month contracts would have them extended to a year, although
shifts may be made later in the personnel of this group.

Blaedel reported on results of uranium runs (no plutonium) 8U
through 11U. Mechanical improvements and the repacking of column 1A
has significantly improved the uniformity of flow rates. Losses are
considered quite low in spite of the fluctuations encountered, Lawroski
indicated the next step will be to repack completely column 1A and go
ahead with the plutonium runs.
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9/6/45 (cont.)

Gaarder reported on work on physical measurements. These
experiments were performed in order to furnish data necessary for
column calculations and to throw some light on column behavior, e.g.,
slugging and flooding. He has made measurements of surface tension,
interfacial tension, and viscosity on hexone and aqueous solutions
simulating composition found in column 1A. His results were not con-
clusive and did not correlate well with settling time which is con-
sidered to be the most significant measurement. In answer to my
question, Lawroski indicated they would like values of interfacial
tension twice as high as are observed.

Goeckermann talked about the effect of aluminum nitrate on the
uranium distribution ratio in column 1B. Aluminum nitrate seems to be
more efficient than ammonium nitrate as a salting agent. Some batch
decontamination runs showed that aluminum nitrate does not salt out
fission products excessively.

I announced there will be another meeting next week, and the
meeting adjourned.

I wrote to Latimer giving him some of my thoughts about the
filling out of the Chemistry Department in Berkeley along lines he has
outlined. I suggest he might consider M. R. Fenske of Penn State to
head the chemical engineering work, J. L. Hoard of Cornell University
as the crystal structure and x-ray man, and Winston Manning of this
laboratory for research in photosynthesis. I also mention that in the
group which might transfer to Berkeley in the nuclear program are
Cunningham and Roy Thompson who might gradually transfer to biochemical
work.

I rode to the railroad station with Fermi and Allison in order to
talk with them about our joint experimental program--involving Los
Alamos people and our people~-on nuclear properties of heavy isotopes.

Stan and Alice Thompson invited Tom Jones and me to dinner. I
then wrote Helen before going to bed.

Prime Minister Mackenzie King wants Canada to have its own flag

and a national anthem separate from Great Britain, according to the
paper today.

Friday, September 7, 1945

I held a meeting of the Control Analysis Group at 8:28 a.m. The
meeting was attended by Anderson, Fineman, Kohman, Manning, Perlman,
Sedlet, and Weissbourd. Kohman reported there has been no change in
our relations with the St. Louis people. They are not going to use our
emanation method for radium. They have, however, asked for a rapid,
approximate radium analysis on the UNH-containing filtrate from the lead
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sulfate-gangue precipitations. A sample of the filtrate has been
received and the radium content determined by the emanation method and
by the proposed control method, precipitation of BaCl, carrier.

Fineman discussed the work on the radon emanation line. The
variables that are being studied are the time of boiling off of the radon,
the flow rate of gas through the line, and the effect of acid concen-
tration and mixtures of acids, I stated that it would be wise to con-
tinue work on the emanation method for a while at least, pointing out
it is valuable in studying emanation isotopes in new series and from
branching in known series, I said that we are planning a half-life
determination of radium.

Today Jeanette traveled from New York to Washington where she
will visit the Howsers and Esther Hedstrom until Sunday. Mrs. Hilma
Howser and Esther, sisters, are cousins of our mother.

This morning's paper carried information about and the text of

President Truman's 18,000-word message to the reconvened Congress,
outlining his policies for reconversion to peace.

Saturday, September 8, 1945

I sent a request to Daniels for about 100 grams of plutonium of
ngu?t level or higher for use primarily as a source of the isotope
95 .

Report CS-3131, "Chemistry Division Summary Report for August,
1945" was prepared by the Chemistry Division Director's Office and
issued today. All Section C-I information in this report appears in
the Perlman-Manning August 21 memo to Hogness summarizing the work for
the period July 15-August 15.

Jeanette is visiting our relatives in Washington today.
U.S. troops entered Tokyo today headed by General Douglas
MacArthur. There was a simple ceremony at 11:00 a.m., September 8

(9:00 p.m., September 7, Chicago time), according to this morning's
paper. :

Sunday, September 9, 1945

I played 27 holes of golf with Stan Thompson and Tom Morgan at
Evergreen. (TM-113, ST-94, GS-97 for 18; TM-57, ST-50, GS~incomplete
card for nine holes.)

Helen is scheduled to leave Los Angeles by bus today to start her
trip home.
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According to the paper, MacArthur issued two statements in Japan
today--one pledging that Japanese militarism will be stamped out and
the other assuring his troops that they will be sent home as quickly
as the peace can be secured.

‘Monday, September 10, 1945

I received a letter dated September 7 from Gordon Leader in
Richland,‘Washington. Leader said that he is sorry that he was unable
to come to Chicago in June when we had an opening. Now that the war is
over he would like to inquire whether we might have an opening this fall.
Leader says that, at Hanford, he has some opportunities to work on
fission products, but that work is interrupted by plant work. He is not
able to do his best work under such circumstances. Social life in
Richland is dull, and he would like to return to Chicago if possible.

Jeanette arrived in Chicago from her visit to Washington.
There has been a great deal in the papers the past few days about
the proposed inquiry into Pearl Harbor. According to this morning's

newspaper, Senator Homer Ferguson (Republican from Michigan) makes a
plea to keep politics out of the inquiry.

Tuesday, September 11, 1945

The meeting of groups 1 and 3 in the New Chemistry conference
room at 8:29 a.m. was attended by Asprey, Britain, Cunningham, Florin,
Fried (see Figure 10), Ghiorso, Hindman, Hyde, James, Kohman, Magnusson,
Morgan, O'Connor, Osborne, Perlman, Peterson, Robinson, Scott, Simpson,
Stewart, Studier, Van Winkle, Weissbourd, and Westrum. I announced
that Allison has given us the results of mass spectrographic analysis
on the plutonium and u?3% cw-2 samples. The percent of Pu?"*® in the
plutonium sample is 4.4 * 0.05. This is slightly higher than our
values. The ratio of U%3% to U?3% is 60 to 1 (our value: 1 to 2
percent of U236).

I asked about the status of CW-0 and CW-3 uranium samples, and
Britain replied that he has made up plates but has not completed the
decontamination. Hopkins is working on the 93, 94 fraction of CW-3,
but he must wait a week to allow the Np239 to decay before determining
the amount of Np237.

I next asked about the status of CW-3 plutonium and learned that
O'Connor has run the first ether extraction with an 87 percent yield
which represents 80 mg. I asked O'Connor to purify all the material to
look for beta particles and then we shall see what should be done. We
will want this material for bombardments.
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Figure 10. Sherman Fried in front of Jones Hall, August 30, 1945.
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9/11/45 (cont.)

Morgan outlined the procedure he and Stan Thompson plan to use to
attempt to find element 97. They intend to isolate the cerium fraction
from the salt layer of 49NH (Hanford-irradiated plutonium, CW-3) and
then separate cerium by fluosilicate precipitations. This should lead
to detection of any alpha particles, and Morgan thinks the chemistry
will identify any 97 isotope.

Asprey described his work on the bombardment of 95241 a¢ Argonne.

After bombardment the sample was dissolved and two fluosilicate precipi-
tations carried out to reduce the beta level. Decay curves showed an
18-hour beta decay and a hard component with no decay; these might be,
respectively, 952%2 and 95243, The possibility of whether the activities
are from these isotopes or from rare earth impurities was discussed at
length.

Stewart said that he is preparing for the milking of the 13.5
grams of plutonium from the Np237 run. We discussed the processing of
the 100 grams of high gt plutonium that I have requested. Stewart
believes he may be able to handle it in glass equipment. I suggested
he make all necessary preparations for stainless steel equipment even
if he does not use it.

James reported another point on the 952" gecay curve still
indicates a 40-year half-life. He also reported on additional work on
sample 490B (plutonium plus 40 Mev helium ions Berkeley bombardment).
The 95, 96 fraction was milked for any plutonium daughters and gave
about 2,000 alpha-particle ¢/m of range 4.3 cm. The x-rays from the 95,
96 fraction decayed with a half-life of about one month.

I asked about the status of the 4n + 2 series. Hyde reported
that the y?3%° alpha decay obtained from the alpha or deuteron bombard-
ments of Th?32 is followed by five successive alpha-particle decays,
the fifth presumably being the RaC'; this is known. He gave the half-
lives of the decay products, and I pointed out they decrease right down
the 1line.

237,
')

Hindman talkedzgsout the isolation of Np his assay indicates

at least 180 mg of Np . He plans to start bromate cycles.

Van Winkle said he is still carrying out ion adsorption separa-
tions on some of the fractions of the protactinium work.

I announced Peterson will be given the job of determining the
cross section for the reaction Razzs(n,y)Ra227; this in turn will give
Ac??7 by beta decay. If the cross section is as large as 10 barns, it
will be feasible to make 1 mg of ac??’? at Hanford.

I asked that anyone interested come to my office to read a
chemistry report we have prepared for Lawrence, Oppenheimer, Fermi, and
Compton. This reviews future chemical research and covers, we think,
important aspects connected with the atomic bomb. I said we have
suggested a program for about 500 men. I postponed the reporting from
the rest of the people until next Tuesday.
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James began alpha~particle decay curves on the 93-94 and 95-96
fractions from a 93 fraction isolated on August 21 from the sample
490B-15a3 (95-96 fraction from the plutonium plus 40 Mev helium ion
bombardment of March 1945).

I transmitted to Allison a detailed proposal of the chemical
research for the use of the Scientific Panel, which is preparing a set
of recommendations on a nucleonics program for the Interim Committee.

In his August 15 letter, Allison asked me to prepare the material on
research in chemistry. . My program is described under the following
headings and includes a listing of priority. It will utilize the
services of 430 men: (1) Development of Natural Sources of Uranium and
Thorium, highest priority, 25 men; (2) Fission Product Studies, highest
Priority, 30 men; (3) Preparation and Study of Heavy Isotopes, highest
priority, 15 men; (4) Basic Chemistry and Physical-Chemical Properties
of the Heavy Elements, highest priority, 30 men; (5) Study of Natural
Radioactive Isotopes, medium priority, 10 men; (6) Radiation Chemistry,
high priority, 25 men; (7) Basic Radiochemical Studies, medium priority,
10 men; (8) Solvent Extraction, highest priority, 40 men; (9) Research
in Adsorption Processes, medium priority, 15 men; (10) Recovery of
Valuable Substances from Pile Waste, high priority, 5 men; (11) Chemical
Methods for Isotope Separation, highest priority, 50 men; (12) High
Temperature Chemistry, highest priority, 20 men; (13) Improvement in
the Present Methods of Chemical Processing for Weapon Production,
medium priority, 15 men; (14) Chemistry of Less Familiar Elements,
medium priority, 25 men; (15) Methods of Chemical Analysis, high priority,
40 men; (16) Remote Control Chemical Equipment, high priority, 10 men;
(17) Development of Electronic Instruments for Radiochemical Research,
high priority, 25 men; (18) Improvement in Microchemical Techniques,
medium priority, 10 men; (19) Chemical Studies in Connection with the
New Machines for the Production of High Energy Charged Particles,
medium priority, 30 men.

I also transmitted a proposed program of chemical research in
connection with the production of U233, under the following headings,
which will utilize the services of 115 men: (1) Small-scale Production
in Present Type Natural Uranium Piles, highest priority, 15 men; (2)
Large-scale Production in Converter Piles Using Enriched U235 or
Plutonium as Fuels, highest priority, 100 men; (3) U233 Breeder Piles,
medium priority. This problem will follow No. 2 above and the men can
be shifted as necessary.

I tell Allison that the report on chemical research needed in
connection with production of plutonium will be sent in conjunction with
the report which Zinn is preparing.

I phoned Joe Hamilton and told him about the decay scheme
starting with mass 230 that we have observed. He said that the bombard-
ment 9b (Io23° plus deuterons - 75 microampere-hours) was finished at
9:00 a.m. today and will leave Berkeley on Friday and arrive in Chicago
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9/11/45 (cont.)

on Sunday or Monday. He said that bombardment 11b (depleted U2%® pilus
deuterons) was bombarded the same time as bombardment Sb and received
about 200 microampere-hours. Hamilton said he is leaving Berkeley on
Thursday and will arrive in Chicago by Sunday. Hamilton then said that
bombardment 8a (u233 plus helium ions) will be completed in about ten
days. Bombardment 1l0a (Th232 plus helium ions~--pure thorium metal from
Spedding--25-50 microampere-hours) will also leave Berkeley on Friday.
Bombardment 9a (Io23° plus helium ions) and bombardment lla (depleted
y23s pPlus helium ions) will be simultaneously done at a later date when
the ionium arrives in Berkeley.

We discussed the visit of Louis Jacobson to Chicago, and I asked
that he come to the Metallurgical Laboratory on his way to the Clinton
Laboratories. Hamilton said that Jacobson will make this visit in about
ten days.

Hamilton and I then talked about the fact that the yield of U
from thorium plus deuterons bombardment is about twice as great at 22
Mev as at 20 Mev.

232

Jeanette played golf with Stan and Alice Thompson at Jackson Park.

"U.S. Army to Arrest Tojo!" reads this morning's headline.
MacArthur has ordered the "roundup of Japanese war criminals."

Wednesday, September 12, 1945

In a letter dated September 10, P. W. Selwood of the Chemistry
Department of Northwestern University, invited me to speak at a meeting
on November 16, of the Chicago Section of the American Chemical Society.
Selwood has been asked to arrange a symposium on recent developments in
nuclear studies. Groves has no objections although he points out that
the speakers would be restricted in their remarks. Selwood also mentioned
that he is inviting Cyril Smith and Enrico Fermi to participate.

Morgan completed purification of the sample of 962%2 received
from Thompson. He performed five oxidation cycles, to remove plutonium,
using dichromate oxidations and LaFj precipitations. He set the resulting
solution aside to allow the Pu?®® to grow in for two to four weeks.

I wrote to Selwood, accepting his invitation to speak at the ACS
Symposium on November 16.

I teletyped to Allison at Site Y to state we received about 230 mg
of LCW-2 (Hanford-irradiated U23%) and found about 215 mg after chemical
treatment. I say no one here can understand how contamination with
natural uranium could have occurred here. I also tell him decontamination
of sample CW-3 (Hanford-irradiated u?35) is almost complete. We plan to
measure the isotopic composition of its uranium soon.
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I sent Zinn, for incorporation in his section of the report to
the Scientific Panel, my description of the chemical research needed in
connection with the production of plutonium. I identify the chemical
problems involved in (a) Improvement of Hanford Operations, (b-1)
Plutonium Produced as a By-Product in Enriched Uranium Piles, (b-2) D,0
Moderated Piles Using Slurries or Solutions of Natural Uranium, (b-3)
D20 Moderated Natural Uranium Lattice Piles, (c) Beryllium Moderated
Piles, and (d) Breeder Piles.

I met with A. T. Cape of Coast Reductions, Inc., 2 W. 45th Street,
New York, New York, in New Chem. Cape told me that one of the men in
his company found the thorium-uranium mineral in which we are interested
in 1937 in the black sand of the beach at Monterey, California. The
mineral consists of 60 percent ThO2, 20 percent U3Og, and 20 percent
Si02; the deposit extends from Monterey north to San Francisco. Cape
gave me a sample that has a density of 7.4. He said that his company owns
10,000 feet of beach right at Monterey Bay from which they have taken
out 50,000 tons of this black sand for roofing paper. Cape said that
he works at Ohio State University. His home address is 40 W. Dominion
Blvd., Columbus, Ohio; Jefferson 2166.

Tojo has shot and gravely wounded himself; his chances for survival
are fifty-fifty, according to this morning's paper.

Thursday, September 13, 1945

The Solvent Extraction Group of Section C-I met at 8:28 a.m. in
the New Chemistry conference room; the meeting was attended by Blaedel,
Gilbreath, Goeckermann, Hyman, Kelley, Lawroski, Manning, Perlman, and
Schaffner. Blaedel reported three more runs completed since last week
(11U to 13U) and that the first plutonium run (14UlP) is under way.
About 3 mg of plutonium per ml are being used. The few measurements
so far show a plutonium loss of about 0.7 percent. There was a dis-
cussion of conditions which could be changed to reduce this loss.

I asked if they will be able to get out a report in October,
pointing out it would be worthwhile to have a rather complete report
by then that offers something in the way of column design for the final
equipment. After a discussion of capacities for which to plan and the
difficulties in making accurate cost estimates, I said I thought a real
effort should be made to produce a good report by the middle of October.

Cunningham finished isolation of the first sample of pure
element 95--952%! hydroxide. See Figure 11l.

Manning sent an official request to Captain Chapman for Berkeley

bombardments of ionium plus deuterons (75 yah), Q metal (U238 plus
deuterons (200 pah), and thorium metal plus helium ions (50 uah).
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Figure 11. First sample of g5=*1 hydroxide,
isolated September 13, 1945. The sample
is seen in bottom of solution in capillary
tube and is shown photographed with an
ordinary sewing needle for comparison.
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I read a memo from Robert Maurer to the members of the group
engaged in discussion of the social and political implications of atomic
power. Maurer, in discussing international control of atomic power and
the weapons derived from it, attempts to demonstrate that international
control is unsatisfactory as a permanent solution. Since it is assumed
that a system of international control will include three features:

(1) free publication and exchange of information, (2) a system of
accounting and allocation of raw and finished materials, and (3) agents
of each nation will have the right of inquiry and search in all areas
of other nations, he believes that such a system will mean that each
nation will have to yield a fraction of its sovereignty. By yielding
only a fraction of its sovereignty, a nation implies it is unwilling to
sacrifice more. International control presupposes atomic power in the
hands of more than one nation, and with atomic power possessed by all,
each nation will fear every other nation. Maurer concludes by stating,
"If a temporary system of international control is adopted, it is
justified only by a vigorous effort upon the part of each major nation
toward the formation of a world union."

In another request to Captain Chapman, Perlman asked. for some
thorium metal to be obtained from Spedding. The items desired are a
thorium foil and some samples of thorium metal to be used by Hanford to
test the ease of machining and its canning properties.

Helen arrived in Chicago by bus from Los Angeles. I met her at
the bus station. Jeanette left Chicago to return to Los Angeles.

Today's paper indicates that Tojo will survive his self-inflicted
~ gunshot wound below the heart.

Friday, September 14, 1945

Morgan gave me a copy of the paper, dated September 14, that he
will present at the Information Meeting at Clinton next Monday. The
title of Morgan's paper is "Chemistry of Elements 95 and 96." He covers
the history of the elements, the tracer chemistry which shows that elements
95 and 96 behave like rare earths, the separations processes, and the
nuclear data. He concludes with a summary of the nuclear data presently
known.

O range B range o(n,Y) ty,
pu?*! g™ 0.6 mg/cm? 100 y
95241 o 4.05 cm 3000-5000 b 50 y
95242 B~ 200 mg/cm? 17-18 hr
96242 a 4.75 cm 3-5 mo
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I teletyped Allison at Site Y to ask several questions: what
ratio of v23® to U?3% and what ratio of U2?®* to u2%% @id he find in
LCW-2 (Hanford-irradiated U2%%); what was the isotopic ratios in the
uranium of CW-1 (Hanford-irradiated U?35) and in the original unirradiated
uranium foil; how much uranium from CW-3 does he need for mass spectro-
graphic determination; and what was the minimum value of 241 to 240 ratio
he found in KCW-2 (Hanford-irradiated plutonium).

Hogness sent Daniels the outline of a report to the Advisory
Committee. For my section, he reports on the Redox Solvent Extraction
Process runs made with pure uranium nitrate and the one run made with a
mixture of uranium and plutonium nitrates. He indicates the results
are very satisfactory; the plutonium was separated from the uranium with
a loss of plutonium of only 0.7 percent and a purity of greater than
99.9 percent. More than 99 percent of the uranium was recovered.

The decay chain of Pa23°, formed by bombarding Th232 with 22 Mev
deuterons, is presented; this chain constitutes a new 4n + 2 series.
Other heavy isotope work described includes the formation of Np236 by
the deuteron bombardment of U?3° and U?3%%, the demonstration of fission-
ability of Th22%, the possible fissionability of Pu?"“?, the formation of
element 962"%2 by Argonne pile irradiation of element 9521 and the use
of fluosilicate complexes to separate elements 95 and 96 from lanthanum.

A. T. Cape called me from Chicago. He told me that next Tuesday
and Wednesday he will be at the Fort Shelby Hotel in Detroit and after
that he will be home.

After work, I played nine holes of golf at Evergreen with Manning
and Stan Thompson (WM-59, ST-47, GS-53).

An article in the paper today with the dateline of September 12
tells of the first open assembly held in Korea in 25 years. Lt. General
John R. Hodge is commanding U.S. occupation troops there and has removed
the Japanese governor general from office.

Saturday, September 15, 1945

Frank Tomkins made a spectrographic analysis of the element 95
sample isolated by Cunningham on September l13--the first measurement of
element 95 emission lines.

A letter dated September 13 arrived from Leonard Dreher, who has
been vacationing in southern California and is about to return to
Richland. Dreher includes a clipping about a talk given by a physicist
from the University of Southern California, who flatly predicts it will
be possible to obtain atomic power not only from uranium and plutonium,
but from any other element, and even "a handful of dirt." The physicist
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also states that only a small power source should be required to produce
substances of unbelievable energy content. Dreher then describes various
possibilities he is considering, although he has made no decision, and
asks whether I have decided whether I would go to Berkeley or stay in
Chicago. On an additional note, he mentions that they were in the area

when the Baumbachs became proud parents of a boy.

I also received a letter, dated September 13, from Jerry Howland.
Howland tells me about the unsatisfactory personnel policies and sloppy
lab procedures there at Dayton. He states that none of the Chicago men -
expect to receive good recommendations from the company. Howland also
encloses two newspaper clippings from Dayton papers that, although not
untrue, are misleading about the role of Monsanto's leadership in the
atomic bomb research program.

I phoned E. O. Lawrence at Berkeley and told about the thorium-
uranium ore deposit at Monterey Bay. We talked about my impending move
to the Radiation Laboratory at Berkeley. He mentioned he will stop in
Chicago on a United Airlines flight due to arrive at 11:13 a.m. Tuesday
morning, and I said that I would meet him at the airport. We agreed
this would give us time to talk about the move of my colleagues and me
to Berkeley. He will then take a train to Washington or New York about
3:30 p.m. '

I called Joe Hamilton. He has sent three packages to Chicago—-
bombardment 9b (Io23° plus deuterons), bombardment 1llb (depleted U 38
Plus deuterons), and a package for Farrington Daniels which will go to
Clinton Laboratories. He said that he has not done bombardment 10a
(Th232 plus helium jons) yet. He said that he will do bombardment 8a
(u?33 plus helium ions) next for a total exposure of 50 microampere-hours
and send it by air in about ten days.

We discussed, in some detail, the way the samples are mounted on
a grooved platinum-iridium plate and the heat dissipation problem
connected with this.

I told him that we will send him a sample of 100,000 alpha-
particle c/m of 952!, He said that he will make the usual formal
request through the Area Engineer's office.

I received and read a carbon of an acknowledgement Westrum sent
Brewer of the receipt of the thorium preparations. He discussed some
heats of formation.

Radiation surveys by the Health Division for the week ending
September 15 show the following rooms in New Chemistry had above
maximum permissible levels of alpha, beta, or gamma contamination:
Room 4, Room 10, Rocom 11, Room 20, Room 30, Room 37, Room 41, Room B-2.
Similarly unsatisfactory conditions were found in the West Stands in
Room 218 (used for chemical work for Ghiorso's group), Room 217, and
Room 212.
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Blaedel and Morgan are leaving tonight by train (PRR) to attend
the September 17 Information Meeting at Clinton Laboratories.

Under the dateline of September 14, this morning's newspaper
reports that Russia reputedly "on good authority" is asking the Big Five
council of foreign ministers for some of Italy's Mediterranean possessions
--possibly the Dodecanese Islands.

Sunday, September 16, 1945

I played 18 holes of golf at Timber Trails Golf Course with Foster
York, Stan Thompson, and Steve Lawroski. Foster and Stan won "low ball
Plus low total" match, 2 up. (FY-97, ST-99, GS-110, SL-89.)

John McCormack, famous Irish tenor, died at his home in County
Dublin tonight at age 61.

Monday, September 17, 1945

Two Berkeley bombardments were received in Chicago: bombardment
9b, ionium plus deuterons (75 microampere-hours ending 9:00 a.m.
September 11) and bombardment 1llb, depleted y23s plus deuterons (200
microampere-hours ending 9:00 a.m. September 1ll).

I received a request dated September 13 from Kennedy at Site Y,
for me to return three signed copies of the agreement among the four
inventors.

I immediately signed the agreement that provides that all rights
in the inventions described in Cases S-52 and S-61 are to be held in
common and all financial benefits are to be shared equally among Segre,
Wahl, Kennedy, and me.

Blaedel, Manning, and Morgan presented papers at the Information
Meeting at Clinton Laboratories today. Blaedel talked about the Redox
Solvent Extraction Process (as of September 15). Manning summarized
recent work on heavy isotopes in Section C-I, while Morgan reported on
the chemistry of elements 95 and 96.

Under an article with the dateline September 16, today's paper
says the Japanese battleship Nagato is being towed out to sea for an
"atomic bomb experiment" to test the effect of a single bomb on one
ship, on a task force, and what effect it will have on water.
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Tuesday, September 18, 1945

At 8:28 a.m. I held a meeting in the New Chemistry conference
room of Groups 1 and 3. It was attended by Asprey, Britain, Cunningham,
Florin, Ghiorso, Hindman, Hopkins, Jaffey, James, Katzin, Kohman,
Magnusson, O'Connor, Osborne, Perlman, Peterson, Robinson, Scott,
Simpson, Stewart, Studier, R. Thompson, S. G. Thompson, and Westrum.

We first talked about the CW-3 plutonium sample. O'Connor said he has
now completely decontaminated 65 mg. He will use the total sample for
gamma-ray absorption curves and then will give 20 mg to Florin who will
make a sample for Westrum for specific activity and spontaneous fission
measurements. I discussed other experiments we planned for this material,
including the bombardment of five mg at Argonne to look for Pu?"*? or an
alpha-emitting daughter. We shall put some of it back in the Hanford
Pile to build up the higher order reactions and then bombard with helium
ions to try to produce 962"5 which may be a beta emitter. I also
mentioned that we may put some 952%! jin the Hanford pile to form high
order 96 isotopes and perhaps element 97.

I asked about the uranium sample of 25NB (Hanford-irradiated u23s,
Farmer's No. 3). Britain has determined the specific activity and now
has 150 mg of uranium that is purified. I observed that the cross
section we have been using for the capture of neutrons by u23% (90 barns)
seems inconsistent with the . u?3® found by mass spectrographic analysis
and the depletion of U235 getermined by fission assay.

Hopkins reported he has isolated a total of 5,000 sza7 alpha-

particle c¢/m from 25NB. This gives a cross section for U?36 of about
12 barns using the percent of u23% found by Ghiorso and a neutron capture
cross section of 92 barns for u23S.

Ghiorso reported finding the following ratios in sample 25NB:

pu 238 alphas
Pu alphas

Pu?3? 4+ py?"? alphas
total alphas

= 12 percent (compared with 7.7 percent in 25NA)

= 66 percent

Pu alphas
total alphas

= 76 percent

I mentioned we are beginning to think about making plutonium metal
targets for bombardment in the Berkeley cyclotron, and I said it is time
now to start a request for the metal from Site Y while we plan the methods
of mounting.

Cunningham described the latest 95 experiments and said that
earlier in the isoclation, a sample was submitted for spectrographic
analysis. It contained considerable amounts of lead and iron. Later
another sample was submitted that contained about 1/10 microgram of
lanthanum and 0.0l microgram of iron. The total sample contains 4 x 107
95241 alpha-particle c/m, so we have about 1 microgram of 95, assuming
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a half-life of 40 years, Cunningham now intends to submit another sample
of the material identical with that weighed for the specific activity
determination.

I asked if there was any data yet on the 10230 plus :deuterons

bombardment (Berkeley bombardment 9b). Studier replied he has isolated
the protactinium fraction and a uranium fraction and intends to separate
the uranium and thorium from the protactinium fraction after the Pa

has all decayed.

Hindman talked about the isolation of Np237. He said that he has
140 mg in solution, and mentioned some of the Np237 is to be shipped to
Hanford to replace the previous smaller sample we sent.

Westrum presented a graph showing the heats of solution of the
various chlorides as a function of HCl concentration.

Simpson then reported on the precipitation of some oxide crystals
by volatilization from a tantalum crucible at 2,000°C. 2Zachariasen has
been unable to get a pattern for the unusual reason that the crystals
were too large.

Peterson is working almost full time on the experiment for detex-
mination of the capture cross section of Ra22%® by bombardment at Argonne.

I suggested some possible methods for detecting 97 in 49NH
(Hanford-irradiated plutonium, sample CW-3). First, Stan Thompson is
to start with a dissolver solution and work on the idea of a III-IV couple
and isolate the cerium fraction. He will consider the IV to be like that
of thorium. Second, I mention that O'Connor has isolated a fraction
from the supernatant of the PuF, precipitation. He has counts that seem
to have a range of 4.5 cm and may be element 97. The meeting was then
adjourned.

I received a telegram dated September 17 from Lawrence saying he
will arrive in Chicago at 11:26 a.m. today via United Airlines flight 32.
I met Lawrence at the airport. We talked until he left by train at
3:30 p.m.

Morgan returned to Chicago from his trip to Clinton Laboratories
at 2:15 p.m.

President Truman made several important appointments today. He
has appointed Senator Burton, Republican of Ohio, to the Supreme Court,
succeeding Justice Owen J. Roberts; Undersecretary of War Patterson to
succeed Secretary Stimson. Justice Roberts has been appointed chairman
of a board to award medals of merit to civilians.
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Wednesday, Septeﬁber 19, 1945

At 8:00 a.m. Blaedel returned to Chicago from the Information
Meeting at Clinton Laboratories.
James received sample 28DB (U23® metal plus deuterons) Berkeley
bombardment 1lb of 200 microampere-hours. He milled off three layers
0.002 inch thick and started chemical processing to isclate the plutonium
fraction from each layer.

I received a reply dated September 17 from Allison to my queries
of September 14. He offers the following uranium isotope ratios for
L-CW-2: 28/25 = 1.014 % 1 percent; 25/24 = 154 * 15 percent; 25/26
In the original material before it was irradiated at Hanford, 25/24
168 + 15 percent and 28/25 = 0.560 * 1 percent. The following values
apply to CW-1: 25/24 = not run; 25/26 = 464 * 10 percent; 28/25 = 0.554
+ 1 percent. He informs me that Swinehart wants to make a run on the
irradiated plutonium in CW-3 and would like to have two or three metal
pPellets of 8-~10 mg each as in the past.

60.

Perlman and Manning sent a jointly-authored memo to Hogness,
summarizing the work of Section C-I for the period August 15 to
September 15, 1945. Results described are as follows: (1) Further
analysis of the decay of the alpha-particle activity of the plutonium
fraction from the enriched u23% pPlus helium ion bombardment shows the
remaining alpha~particle activity is now decaying with a half-life of
three to four years and is probably Pu?3%. Measurements of this
plutonium fraction in a Geiger-Miller counter give data that suggest
two plutonium isotopes (perhaps Pu?3? and pu?3%) may be decaying by an
orbital-electron capture mechanism. At least one of the isotopes also
emits alpha particles. (2) The plutonium activity that has grown in
the 95-96 fraction isolated several months ago from a pu?d? plus helium
ion bombardment shows an alpha-particle activity characteristic of Pu?3s,
The conclusion is that the 29-day alpha-particle activity originally
observed in the 95-96 fraction was due to 962"°, rather than 962"! as
we had previously speculated. (3) The half-life of U2%% was set at
2 x 10’ years, as a result of _measuring the alpha particles from a sample
of y23s containing about 2.7 percent U238 formed by a prolonged neutron
bombardment at Hanford. The results are in agreement with an earlier
measurement on 1.7 percent U23%® material. (4) The alpha-particle decay
of the 4.05 cm range alpha emitter attributed to 952%! has now been
followed for five months and indicates a half-life of about 40 years.
The element 95 used was derived from 25 gt Hanford plutonium. Similar
samples from much higher gt material have now been prepared for half-
life observations. (5) A sample of relatively pure 95241 has been
bombarded with neutrons in the P-9 pile at Argonne and the beta-particle
decay of 952%2 nas been observed directly. The half-life is 17 to 18
hours. (6) Further work on the deuteron-bombarded thorium metal has

yielded the new isotope Pa23®, 1t decays by beta emission with a half-
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life of approximately two weeks to yield a new isotope of uranium, u?30,

whose decay chain has been partially identified chemically and appears
to be the following:

230___ G0 . .,226__ O 222___O 218___ O ' 214 o
U 3 eeks ™ 30 min® 2 ~% min BT sec Rac! (Po )10'“ sec RaD

(7) A new method of decontaminating elements 95 and 96 has been developed.
It is based on a finding that fluosilicate ion forms more firm complex
ions with elements 95 and 96 than it does with the rare earths. (8)

Redox Solvent Extraction Process runs have demonstrated that it is possible
to maintain both uranium and plutonium losses in the first column below
0.1 percent. Plutonium losses in the second column have ranged from 0.5
to 1.5 percent; it is expected that chemical modifications will result in
even lower losses. The second cycle columns have been completed and are
ready for operation. (9) In the uranium ore control analysis work, the
techniques and the apparatus for emanation analysis are being improved,
with a resultant increase of accuracy of about 1 percent. Work is
continuing on the direct precipitation method for radium analysis.

At 2:30 p.m. in Room 302 of the Social Science Building I attended
the opening session of a three~day conference on Atomic Energy Control,
held under the auspices of the University of Chicago. There were 46
invited official participants in the Conference: Chester I. Barnard,
President, New Jersey Bell Telephone Company; Walter Bartky, Professor
of Applied Mathematics, Acting Dean of Physical Sciences Division,
University of Chicago; William Benton, Assistant to the Chancellor,
University of Chicago; Bernard Brodie, Research Associate, Institute of
International Study, Yale University; E. C. Colwell, President, Univer-
sity of Chicago; E. U. Condon, Associate Director, Westinghouse Research
Laboratory, East Pittsburgh, Pennsylvania; F. G. Cottrell, former
Director, Fixed Nitrogen Laboratory, Washington, D.C.; Farrington
Daniels, Professor of Physical Chemistry, University of Wisconsin and
Director of Metallurgical Laboratory, University of Chicago; Karl K.
Darrow, Bell Telephone Laboratories, New York; Sebastian de Grazia,
Instructor in Social Sciences, The College, University of Chicago;
Edward Meade Earle, Professor in School of Economics and Politics,
Institute for Advanced Study, Princeton, New Jersey; William T. R. Fox,
Research Associate, Institute of International Study, Yale University;
James Franck, Professor of Physical Chemistry, University of Chicago;
Carter Goodrich, Professor of Economics, Chairman of International Labor
Office, Columbia University; Reuben Gustavson, Vice-President and Dean
of the Faculties, University of Chicago; Philip Hauser, Assistant
Director of the Bureau of Census, U.S. Department of Commerce, Washing-
ton, D.C.; Selig Hecht, Professor of Biophysics, Columbia University;
David Hill, Physicist, formerly California Institute of Technology,
now University of Chicago; Thorfin R. Hogness, Professor of Chemistry,
University of Chicago; Robert M. Hutchins, Chancellor, University of
Chicago; Irving C. Langmuir, Research Laboratory, General Electric
Company, Schenectady, New York; Harold D. Lasswell, War Communications
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Research, Library of Congress, Washington, D.C.; C. C. Lauritzen,
Professor of Physics, California Institute of Technology; David
Lilienthal, Director, Tennessee Valley Authority; Adolph Lowe,

Professor of Economics, Graduate Faculty of Political and Social Science,
New York; Jacob Marschak, Professor of Economics, University of Chicago;
Charles E. Merriam, Professor Emeritus of Political Science, University
of Chicago; Reinhold Niebuhr, Professor of Applied Christianity, Union
Theological Seminary, New York; James J. Nickson, M.D., Metallurgical
Laboratory, University of Chicago; Robert Redfield, Professor of
Anthropology, Dean of Social Science Division, University of Chicago;
Winfield Riefler, Professor, School of Economics and Politics, Institute
for Advanced Study, Princeton, New Jersey; Kurt Riezler, Professor of
Philosophy, Graduate Faculty of Political and Social Science, New York;
Beardsley Ruml, R. H. Macy and Company, Chairman Federal Reserve Bank

of New York; Henry N. Russell, Professor of Astronomy, Princeton Univer-
sity; Theodore Schultz, Professor of Agricultural Economics, University
of Chicago; Edward A. Shils, Assistant Professor of Sociology, University
of Chicago; Eugene Staley, Institute of Pacific Relations, San Francisco;
Joyce Stearns, Dean of Faculties, Washington University, former Director
of Metallurgical Laboratory, University of Chicago; Leo Szilard,
Metallurgical Laboratory, University of Chicago; Oswald Veblen,
Professor of Mathematics, Institute of Advanced Study, Princeton, New
Jersey; Jacob Viner, Professor of Economics, University of Chicago;
Henry Wallace, Secretary, U.S. Department of Commerce, Washington, D.C.;
Joseph H. Willits, Director for Social Sciences, Rockefeller Foundation,
New York; Louis Wirth, Professor of Sociology, University of Chicago;
Harold Urey, Professor of Physical Chemistry, University of Chicago;

E. P. Wigner, Professor of Physics, Institute for Advanced Study,
Princeton, New Jersey.

The scheduled program for the next three days is the following:
I. The Atomic Bomb: General Evaluation

II. Consequences of the Atomic Bomb Under Conditions of
National Sovereignty
A. Influences on Military Strategy and International Relations
B. Economic Aspects

III. International Control
A. Control Through Existing International Organizations
B. Control by Mutual Inspections
C. Techniques of Moving Toward World Government

IV. 1If International Control Is Unachievable: The Alternatives
A. Dispersal of Cities
B. Secrecy in Science

V. Individual Statements on Policy

Robert M. Hutchins made the opening remarks and included a message
from General Leslie Groves about security. Hutchins said that no statement
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to the press is planned although this could be changed if the Conference
so decides. The question of any documents coming out of the Conference

or any continuing work resulting from the Conference will be considered

on Friday.

Hutchins then introduced Leo Szilard who made the opening state-
ment. He described the Hiroshima and Nagasaki bombs, and indicated
that the latter was the worse of the two. He described the potential
for later, more powerful bombs and the advent of additional nuclear
weapons powers. He indicated that in ten years, it will be possible
to make much more destructive nuclear weapons, that is, weapons whose
radius of destruction will be increased from one to ten miles. Russia
will be able to develop an atomic bomb with a yield equivalent to 10
million tons of TNT if there is not agreement banning such development.
Szilard said he mentioned Russia specifically because Russia is the
most important country with respect to inclusion in an agreement. He
thought that Russia might be able to produce an atomic bomb in 2% years.
He conceded that the U.S. still has a number of secrets but said that
Russia may have uranium deposits and could probably develop the atomic
bomb at less cost than was the case for the U.S. Szilard predicted
that in six years Russia will have enough atomic bombs to destroy all
our cities. He said that it is necessary to have international control
of atomic energy and that this should include inspection of mining
activities and manufacturing activities to prevent cheating under the
international agreement. He thinks that such an arrangement would be
a great step forward; under such an inspection arrangement, it would
take one-half to one year to make atomic bombs after the agreement was
broken. Szilard described the vulnerability of the U.S. to atomic
bombs. He suggested a ten-year plan under which 60 million people
would be relocated and costing $15 billion per year, but it should be
done. The new cities should be one mile wide and 50 miles long and
contain 100,000 to 500,000 people. He suggested that the attainment
of world government would be a step-by-step procedure taking place over
a period of some 15 to 20 years. He said stockpiles of atomic bombs
may not be able to keep the U.S. in its former favorable position.

Irving Langmuir asked whether radioactive poisons are worse than
atom bombs. F. L. Friedman responded that they cannot cover a larger
area and they cannot be stockpiled. Franck and I agreed with Friedman.
Someone asked about radioactive products from bombs. I avoided the
question of fissionable products from the bomb, but Franck answered by
saying the amount of dispersal is not known. Someone else asked if it
were possible to reduce the minimum mass. Szilard said he thought not.
Another question was how bombs could be brought in, and Szilard said
by (1) planting (no ways of detecting), (2) airplane, and (3) rockets.
Szilard then said we could make enough bombs within five to ten years
to destroy all major cities of the world. Szilard said atomic power
is economically possible in ten to 15 years, but in automobiles it
would be greater than 15 years because of radiation problems. Brodie
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asked whether rockets can use atomic power propulsion. Szilard replied
he thought it was not needed even to go around earth. Langmuir disagreed;
he thought 3,000 miles was the limit with the present fuels.

There was considerable discussion of Hutchins' query of whether
peacetime development of atomic energy is limited by science or economics.
Franck stressed tracer application.

Lilienthal asked about defense against atomic bombs, and Hill .
replied there is no defense.

Szilard then said we should use our present bargaining power to
force Russia to reciprocal agreement of inspection, otherwise there will
be a war in two to three years; although someone said this would be
difficult because there is insufficient political cause.

There was a question raised as to whether Russia has industrial
capacity, and Langmuir said that, as a result of his visit, he thinks
they have tremendous scientific possibilities and the biggest government-
supported program in the world. He feels they will catch up with us in
five years and in ten years will be way ahead of us.

Veblen made a good statement on secrecy: he said just let the
public know; the secrecy stopped when the bomb was used. Hutchins said
the Smyth Report asks for public discussion. Ruml suggests publicly
issuing of 100 words chosen from the Smyth Report.

Lowe suggested that we agree that all nations remain vulnerable
and that dispersion, etc., is causus belli. Staley discussed the
consequences of secrecy, and Niebuhr suggested releasing the secrets
without bargaining. Veblen also favors giving the secrets to Russia
and everybody now. Langmuir suggested we prepare a statement that we
are in favor of no secrets (based on the Smyth Report) and to issue it
with the consent of the War Department. He is willing to discuss it
with the State Department, President, e