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UNIVERSITY OF CALIFORNIA, RADIATION LABORATORY

February 15 to March 15, 1950

MONTHLY PROGRESS REPORT No.E3

. 1. Bevatron UNCLASSIFIED

Magnet. Approximately 54 percent of the steel required for the frame has been
received from the mill and 30 percent of the plates have been machined. Leg
assembly has started and 9 of the 288 leg slabs are assembled. Yoke assembly
is expected to start pext week,

Drawings of the prineiple remaining magnet coil parts are expected
to be completed during the next month.,

Building, About half of the structural steel is erected and the roofing of

the magnet room has begun. The magnet foundation will be started when the

roof is completed overhead to prevent rain reaching the excavation. The comple-
tion date of the building has been advanced one month until August 1 but some
magnet erection work can be done on the night shift before that date.

Injector. The jon gun and rectifier were tested at high voltage on March 16.
Calibration of the voltmeters and polishing to stop corona is proceeding.
Pending installation of the 0il cooling system for the rectifier operation is
limited to about fifteen minutes per hour.

The linear accelerator design is well along with completion of the
drawings expected in about a month., Tests on the oscillator using the Eimac
XM15W tube are continuing for the 32 Mev Linac to replace the present radar
oscillators. The bevatron injector oscillator will be practically identicdal
to the one used for the 32 Mev machine.,

Accelerator., Development of the ferroxcube reactors for the oseillator and
amplifier has been delayed by procurement troubles but experimental work is
going on continuously. The oseillator can be made to follow the required
curve of frequency vs. magnet current within better than 1 percent without
trimming adjustments. Two amplifier stages are planned between the oscillator
and the accelerating electrode. :

Magnet Model Tests. No erxrror has been found in the result that 16 Kilogauss
can be obtained with change of the poles only to the 1 x 4 aperfure design.
Tests are continuing on the 2-x &€ aperture poles to obtain the best shape.

Magnet Power Supply. The Westinghouse Co. reported that the first generator
tested (for delivery to Brookhaven) had a large 24th harmoniec ripple and
requested our opinidn of its importance. They were advised that the higher
harmonics should not exeeed the 12 phase ripple which had been specified. Manu-
facture of the machines is now proeseding. Installation drawings which have
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been prepared by the San Francisco office of Westinghouse are nearly complete.
These are to be sent oubt for bids to eleetrical contractors.

-

2, 184-ineh Cyelotron Operation UNCLASSTFIED

The cyclotron was used for research experiments approximately ninety-
six percent of the 476 hours that the crew was on duty.

The eyeclotron is under operation an additional ten hours a wesk to
help meet the demand for more experimental time., This is obtained by operating
eighteen hours on week days instead of the usual sixteen.

5. 60-inch Cyelotron UNCLASSTIFIED

During the month of February, the operation set an all-time record with
productive bombardment reaching an average of 85 percent. Trouble occurred
with the deflector assembly during the first week in March. This was due to
shorting of the plates of the large deflector by-pass condenser, The trouble
was cured by making the deflector condenser assembly more rigid, and a new
deflector and exit strip were installed., The old exit strip was intact but
had warped due to the heat of the beam,

4. Synchrotron Operation UNCLASSIFIED

The average beam intensity during the past month has been approximately
5750 R/hr at 1 meter from the target measured with an ionization chamber behind
1/8 inch of Pb, ‘The peak intensity recorded was 6000 R/hr.

Further simplification of the azimathal compensation has been invoked
with no apparent loss in gamma intensity or stability of operation. Only 5 of
the original 16 magnetic flux loops are in use.’

Preliminary investigations have been started on the effect of a second
fast pulse orbit contractor. An attempt is being made to damp radial oscilla-
tions. Contractor coils receiving a fast pulse during injection time and placed
axially above and below the orbit 900 from the injector give a slight beanm
intensity improvement. Pulse shaping experiments on this deviee will continue.,

The new dispenser cathode injeetor is now undergoing high voltage tests.
The gun has held 140 kv so far and some ground shield design changes are being
made to help surpass this voltage limitation.

S. Linear Accelerator and Van de Graaff - UNCLASSIFIED

During the time covered by this report a number of repairs were made.
A new selector switch was installed in the high voltage end., The shells were
eleaned and polished. The tenk was sand-blasted and. glyptuled., Iead shielding
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was put on the Van de Graaff tank. These repairs have effected a reduction in
the bake-=in time from 6 to 8 hours to aspproximetely 2 hours., Since the belt
current was not reduced by these measures, it appears that use will have to be
made of the other half of the belt, for which a regulatcr system is necessary.
The lead shielding seems to have reduced x-radiation from the Van de Graaff

by at least a factor of 2, Ne¢ exaét measurements have as yet been made.
Operating statistics for this yveriod were as follows:

Hours Percentage

Running time 159,.8- Running tims _ 45 percent
Repair 35.4 Repair 1O percent
Linac¢ Research 5.9 - Lins¢e Research 1.5 percent
Install Bake-in 152.8 Install, Bake in 43.5 pesrcent
and paint and paink
Total Hours 353,05
6. Bxperimental Physics : UNCLASSIFIED

Film Program. Meson Mass Measuremsents., Approximately one half of the plates
required for the meson mass measursment program have now been exposed on the
eyclotron. Microscope study of the plates is now in progress. In this measure-
ment the plates are exposed o¢n the eyclotron in sueh a way that ﬂ*, M=, and p*
mesons and protons, all of epproximately the same velocity, strike the plates
simultaneously. The protons are used to obtain a calibration point on the range
energy curve., It is thought that this study will yield values of o and j meson
masses which will have probable errors of abdut 1 percent.

- Decay Energy. Apparatus is now being constructed for a measurement
of the enprgy received by a p* meson when a n* meson decays at rest., The method
is simply that of measuring the lengths in photographic emulsion of the pt
meson tracks associated with t-p deeay. Calibration of the plates is accomplish=-
ed by using #* mesons of approximately the same velocity as that of p* mesons
of f-p decay,

Cloud Chamber. The cloud chamber group has been measuring the tracks in the

n,d scattering experiment as well as working on the 16 inch pantagraph and radial
expanding cloud chambers. In addition, we are preparing a cloud chamber to
measure the energy spectrum of the eleetrons from the decay of the p-meson.

High Energy Photons. During the past month the experiments on the high energy
photons from nucleon-nucleon collisions have been devoted to the measurement

of photon yield versus bombarding protopn energy. For the purpose of evaluating
these relative yields it has been necessary to obtain more accurate data on

the photon spectrum at various proton energies and angles of view.

The magnet for the new pair spectrometer and the problems of instrumenta-
tion associated with it are nearing completion.
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Neutron Induced Stars in Photographie Plates Outside the 184-inch Shielding.

The observation of fast-neutron induced stars in photographic emulsion placed
outside the cyclotren shielding in chosen leocations is being studied as re-=
ported in the previous month. Sufficient data have now been obtained for opera-
tion with the deflected proton beam, but the exposure of the films for other -
types of beam operation is not yet completed. It is possible to say, however,
that the order of magnitude of the star-producing neutron flux outside the
shielding is at most a few per square centimeter per second in rough agreement
with previous estimates by bismuth fission eounter surveys.

’

Electronic Equipment for Hieh Energy Pair Spectrometer, The direction of the
work in the past month has been toward assembling "a complebe coincidence
channel™, The first such complete coinecidence channel, which will be tested,
sonsigts of two seintillation counter units, including light pipes and distri-
buited preamplifiers, Hewlitt-Packard distributed amplifiers, and a suitable
goincidence circuit. ZBach ¢f the component circuits of this coincidence channel
- has been sonstructed and tested.

Three different dual-type coincidence ecirecuits, which have been tested
with the pulse generators, appear to provide resolving times of the order of
5 x 10-8 seconds or better,

Proton Elastic Seattering. In the previous runs, counting rate has been limited
by the speed of the electrenic cirsuits beftween the photomlitipliers and the
coinecidence mixer., Because of the scareity of eyelotron time, it has been
thought advantageous to spend some time trying %o inecrease the speed of the
equipment before making another run. In an attempt %o obtain signals from

the photomultipliers whieh are large enough to be mixed in crystal diode coineci-
dence mixers without ampiification, high veltage pulsing ecireuits have been
eonstructed. The signals thus far obtained from this system are not large
snough to operate the colncidence eireunits. The cireuits are being investi-
gated in an attempt *o improve the signal height.

Delayed Neutron Emitters. Omne run was made cn the c¢yelotron. Results indicated
possible emitters besides N179 but BFz counter sensitivity was too low to give
quantitative data. Shorfter delay times were indicated.

Efficiency of chambers was tested. A new preamp, negative capacity type,
is being congtructed to improve signal to noise ratic. A e¢rystal counter to
detect l-5 Mev neutrons is also under construction.

Relative Angular Yield of Neutrons from Light Elements under 31 Mev Proton -
Bombardment in Linear Accelsrator., During this period, attention was paid the
problem of neubtron background and accordingly some changes in target supports
and proton beam collimator wsre made. The one experimental run made to date
which incorporated the changas gave inconclusive evidence of improvement be-
caugse of the low beam intensity available at the time.

Particle Spectrometer. Further measurements of the energy distributicn of the
neutron beam produced by proton bombardment of a beryllium target in the 184~
ineh eyeclotron were made together with various experimental checks on the
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behavior of the s&pparatus.

Total Cross Sections. Total eross sections of various elements for neutron
energies between 110 and 270 llev Were measured with bismuth fission chambers,
The neutrons were formed by bombarding a 1/2 inch Be target with protons for
several probe positions. The neutron energy distribution resulting is peaked
at a value about 70 Mev less than the protron energy for a given probe radius.
The total cross sections for light elements such as carbon and aluminum are
flat over a nesutron energy interval about 100 Mev wide from about 170 to 270
Mev (the highest energy cbtainable)., The flat interval breadth decreases with
atomic number, dropping to perhaps 50 Mev for lead.

The n-p cross section is apparently flat near 270 Mev also, For 220
Mev neutrons the valve cbtained is 41 X 4 millibarns compared to 38 ¥ 1.5 milli-

barns at 270 Mev,

Capture of ¢t7 Mesors in Hydrogen. The resolving power of the pair spectrometer
used for analyzing the gamma rays arising from the capture process has been
improved and new spectra have heen taken., As a result of these measurements

it becomes more likely that there are actually two groups of gamma rays, one
centered at 70 Mev and cne centered at 130 Mev. If the interpretation by
Marshak is accepted, then these two peaks represent gamma rays arising from a -
neutral meson and a single gamma ray arising from the capture process directly,
respectively. The spectrum then permits placing limits on the mass of the neu-
tral meson. These limits correspond to 1.3 Mev <M .. -M_ o <2,7 Mev. Also the
relative magnitudes of the two groups give an indication of the coupling con-
stants pertaining to interactions of the neutral meson. It must be pointed

out that this interpretation is gquite conjeectural and further data are needed.

Analysis of Photographic Plates Exposed to Mesons from Proton-Proton Collisions.
The analysis of the plates obtained by exposing plates to mesons produced by
bombarding a liquid hydrogen target in the external beam of the 184-inch cyclo-
tron has yielded some intéresting information. The energy distribution at 30°
is highly peaked towards the high energy end. This indicates that the reaction
possibly leads to the production of a deuteron rather than a neutron and a
proton separately. If this were true the energy distribution would be mono-
chromatic at the high energy end., Actually it is probably true that this pro-
cess does not occur entirely but that sometimes neutrons and protons are emitted
separately.

Meson Producticn by Protons on Protons. The magnetic channel method of look-
ing at the mesons produced by the proton beam on a given target is working out
very satisfaetorily. The polyethylene-carbon difference is being investigated.
Indications are that the guestion of the meson produection by protons on protons
will be answered satisfactorily.

P-p Scattering at 340 Mev, During this month two runs have been made on p=p
seattering to improve the precisiomn of the measurements and eliminate systematic

arrors,

D-p Scattering at 340 Mev. One preliminary run has been made on scattering of
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180 Mev deuterons on protons. On this occasion an external beam of deuterons
was obtained by scattering for the first time. The current was about 8 x 10-13
amperes. No effort was made to maximize it, It was apparent that d-p elastie
scattering can be satisfactorily measured by a coincidence system using the
same apparatus as p-p scatterins.

Half-life of W- w Meson Decay. A run in cooperation with Steinberger and Moseley
at the synchrotron on an electronic measurement of the half-life of they- p
meson decay was made. Results are not yet satisfactory but there is every rea-
son to believe that with some modifications of the apparatus it will be possible
t0o obtain a quantitative result. The principle of the method is to stop a T meson
in a stilbene ecrystal and record photographically the ionization pulse on a
cathode ray oscilloscope. This W meson transforms into a w meson and later into
an electron., The p-e decay is detected and in this way we recognize that the
particle stopped must have been avw meson. The recorded pulse must then show

a double peak the first corresponding to the stoppage of the 7 meson, the record
to the w-p decay and the average time interval between the peaks is the -

mean life.

Synehrotron Studies. In the meson program déta recheck runs have been made
on the positive meson energy spectrum from hydrogen targets.

Work has been started on the detection of neutral mesons by gamma-gamma
ecoincidence and will continue. .

Some preliminary experiments have been completed to prove and develop
equipment for measuring 1—. p half-1ife and mean life. The slectrorics used
is being improved since the original work gave support to the experimental
prineciple involved but the resolving time of pulses and their shapes must be
improved before any accuraey can be obtained in measuring the time between
pulses on osecillograms.,

Additional bombardments have been made of Zn and Ag in the gamma induced
activity program, and the work on meson stars in nuclear plate emulsion has
continued, '

One bombardment of a lithium target in the photon beam has been made in
an experiment designed to produce "hook and fork™ particles. The "hook" is
deseribed as being one interpretation advanced so far of eosmie ray cloud chamber
evidence of an excited proton decaying into a positive particle plus a neutral
particle, while the "fork" is theorized as being an exeited neutron decaying
into a negative meson and a proton. In spite of the rarity of such evidence in
cosmie ray e¢loud chamber work, it was deemed advisable to set up an experiment
to look for these particles in the synchrotron., The plates are being scanned
for evidence of these interesting events.

Work has also been started on the energy spectrum of the decay electron
from positive mesons by triggering the cloud chambsr from the same positive
meson detection equipment used in meson counting experiments so far,
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7. Theoretical Physics

Meson Theory. Considerable work has been done comparing strong and weak coup-
ling theory. The influence of the strong neutron-proton interaction on the
spectrum of mesons produced in p-p collisions is being studied; in particular
the probability of formation of a deuteron seems very large.

Machines, Numerous caleculations of orbits in the linear accelerator and cyelo-
tron have been done. A study has also been made of the cyclotron target problenm.

8. Chemistry SECRET
Part A

Element 98, Definite identification has been made of an element with atomiec
number 98 produced through irradiation of CmR42 with 35 Mev helium ions in the
‘Berkeley Crocker Laboratory 6C=inch eyclotron. The isobtope which has been
identified has an observed half-life of about 45 minutes and probably has the
mass number 244, It is observed t0 decay through the emission of 7.1 Mev alpha-
particles, in esgreement with predigctions. Other considerations involving the

systematies of radicactivity in this region indicate that it should also be
unstable toward degcay by e]e@tron capture,

The chemical identification of this element is based on ion exchange
adsorption methods employing the resin Dowex=50., Element 98 precedss berkelium
and curium off the column just as dysprosium preoedes terbium and gadolinmium.

The new element Las been named californium, for the state and universtiy
where it was discovered.

Low Mags Isotopes of Radium., One manifestation of a closed nuclear shell at
126 neutrons is the occurrence of relatively long-lived alpha-emitters of Bi,
Po, At, Em and Fr with 126 neutrons or less as compared with the respective
isotopes having a few more than 126 nentrons. In a search for similar light
isotopes of radium, strong evidence was found for Ra?l® by isolation of Fr2l2
and Em212 daughters from a purified radium fraction., The activity was produced
by irradiation of thorium with 340 Mev protons, followed by isolation of the
radium within 12 minubes, Thus Ra212 has a half-life of at least a few minutes,
as compared to the mierosecond half-lives expected for some of its heavier
isotopes.

312070 Long=lived 81207 has now besen observed as the daughfer of the electron-
capture decay of Po207 and also of the alpha decay of At2ll, A similar activity
was produced over two years ago by irradiation of lead with deuberons on the
60-inch cyclotron, but in that case the assignment was uncertain. The yield

of Bi®0?7 from At2l1 corresponds 1o a half-life of 100x years for Bi207 if its
counting efficiency is x.
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Bent-Crystal X-ray Spectrometer. The x-ray spectrometer has been used to ob-
serve plutonium L X-rays produced in the dacay of ¢m®42, The results are as
follows:

Pu L ag 14,14 £ 0,01 Kev
Pul a} 14.31 £ 0.01 Kev
Pu L Bg 17,28 £ 0,02 Kev
Pu L B1 18.37 ¥ 0.02 Kev
" PulL? 21.46 ¥ 0.04 Kev

Search for Pu259 in Pitchblende Ores. We have begun a determination of the
amount of Puso? in pitchblende from various locations, to try to determine the
mechanism for production of this 2,4 x 104 year isctope. The results are as
follows:

Colorado pitchblends (no determination yet for uranium, probably ~50
percent of UsOg): 1 part Pu®39 in 3 x 1011 parts pitchblende.

Canadian pitchblende {16 percent Uz0g): 1 part Pu?39 in 1.4 x 1012 parts
pitehblende. : :

Belgian Congo pitehblende (45 percent U508)° 1 part Pue39 in 2,3 x 1011
parts pitchblende. -

Vapor Phase Hydrolysis. The equilibrium constants for the reactions:

Pro¢l + 2 HCL (g)

PrCls + Hg0 (&)
AmOCl + 2 HCl (g)

AnClz + Hy0 (g)

[t

have now been measured at several temperatures by the methed previously des-
eribed for the La and Sm compounds. The numerical results will be reported
Jater. :

Heats of Solution of Metals. The heat of solutlon of americium metal in 1,.5M
HC1 has been determined at 259C in a mierocalorimeter. In order to test the
method, lanthanum and prasecdymium metal were also tested. The results are:

Am 164.8 I 1.5 Keal/mole
Ia 166.7 ¥ 1.2 Keal/mole
Pr 165.0 ¥ 2.5 Keal/mole

The results for La and Pr are 10 and 8 Keal lower than the respective
values reported by Bommer and Hcochmann. Repetition of the measurements with
larger amounts of lanthanum in a different calorimeter confirmed our results.

Chemistry of Curium, Experiments are in progress on about 70 micrograms of
curium which was recently isclatsd from neutron irradiated americium. It has
been shown that the potential for the Cm+5—u—» cm*6 couple is more negative

Bommer and Hohmann, Z. Anorg. Allgem. Chem. 248, 357 (1941).
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than -1.6 volts, A fluoride was prepared by precipitation. The magnetic
susceptibilities of the fluoride and of curium oxide are being investigated.

Crystal Structures of Niebium Borides. We have observed some new phases in the
niobium-boron system. NbBg has the AlBg structure and occurs over a composi-
tion range. Dimensions of the hexagonal lattice are as follows: .

a = 3,085, ¢ = 3,311 (high boron content)
a= 3,110, ¢ = 3,264 (low boron content)

1)

NbgB4 has the TagBy structure with the orthorhombie cell:
a=23,30,b=14.1, ¢ = 3,13
bB has the CrB structure with the orthorhombic eell:

= 50929 b = 80719 C = 501.65

Chemistry UNCLASSIFIED
Part B

Synthetic and Experimental Chemistry. Among the new and econtinuing synthetic
problems being studied by the organie chemistry laboratory are the Ereparation
of the following labeled compounds Methanol-C 14 , meth l iod1de=c , ethanol=
1-gi4 , Propanol-l,2 or B , Dropyl bromide-=1,2 or 3-cl4% , cuprous cyanide=cl49
dieth lma:].e:m,ad:em..%===(‘.‘}:'~4‘q fumaric ac;d=2=cl4 fumarie acldelmCJAD tartaric acid-
2,3-C 49 tarsarie aeid9194=ci49 malic aeid=1l=C 49 succinie acidmlmcl49 glucose~
l=0149 mannose=l=cl4, vinyl acetic acid~l=cl and valinemmethyl=014

. ‘The direct reduction of heavy metal and mixed heavy metal salts (chromium,
nickel, lead, ete.) of the fatty aecids by high pressure hydrogenation is being
investigated, and thus far results lock encouraging., The simplicity of the
preparation is most promising.

Possible methods for the synthesis of aspartic acid labeled in the two
position, and lysine labeled in the six position are being studied. It is
hoped to dewelop high yield preparations of these compounds so they may be ‘used
in large scale feeding experiments. ,

Biological Chemistry. The work on the preparation of a number of purines and
nucleic acids for biological studies is continuing, Low activity runs are
nearly completed; guanine, guanazole, adenine and its triazolo analog are being
prepared. A number of other purine and nucleic acid derivatives and isoteres
are being made in inactive preparations for antagonism studies of cancer inhibi-
tion. Toward this end the synthesis of adenine, guanine and 2,6-diaminopurine
homologs of [3%,2'h] thiazolidinopurine, 7-thiapurine and 9-thiapurine has been .
undertaken. .
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Tritium lebeled cholesiterol has been prepared by treating cholesterol
with tritium gas in the presence of platinum oxide and glacial agetic acid
aecording to the classical deuterium experiments, Thus far, 5.4 grams of
cholesterol labeled with tritium have been prepared and more runs are in pro-
gress,

In the work on the paper chromatography of cholesterol and its deriva-
tives, one test using silicotungstic acid has been found applicable, Work is
now in progress to f£ind a solvent system suitable for paper chromatography.

The in vitro liver metabolism studies have continued with particualar
attention directed toward the identification of possible diecarboxylie acids.
The degradation of alanine from a numbar of bicarbonate and acetate experi-
mente has been completed.

Photosynthesis Chemistry. Intermediates of Photosynthesis. The work of this
laboratory on the identification of the early products of photosynthesis has
been continued. The organic phosphoriec acid esters which can be separated by
filter paper chromatography have been subjected to the action of barley malt
thosphatase. The hydrolysis products have been chromatographed for identifica-
tion, Previous experiments have indicated presence of phosphates of glucose,
-manncse, fructose, a number of other neutral compounds and a strong hydroxylated
cerboxylic acidy the identityof these compounds is under investigation.

The presence and role of volatile 'acids and aldehydes in photosynthesis
is being investigated.

Chromatography of Volatile Acids. The sodium salts of formie, acetic
and propicnic acids were applied to Whatman No. 1 filter paper in phosphate
buffer at pH 8«9 and developed with phenol saturated with aqueous phosphate
buffer {one volume of 0.8 M buffer pH 8-9, shake with water-saturated phenol}.
Exposure of the dried paper to an x=-ray film gave excellent radiograms; no
volatility was noted.

Iodcacetamide Inhibition Experiments., IExperiments have been conducted
to sbudy the effect of iodcacetamide on the path of carbon in photosynthesis.

_ Carbon Dioxide Fixation Expsriments., Carbon dioxide fixation by a variety
of organisms is being investigated to study the evolutionary development of
these organisms. The following organisms are under investigation: Hansenula
anameclia, Tetrahymena geleii, Lactobacillus easei, Allomyces arbuscula, Blasto=-
¢ladis Pringshemii, Azotcbacter agilis, Butyribacterium Rettgeri and Clostridium
thermoact igum.

Chemistry SECRET
Part C - Project 48R

Metals and High Temperaturs Thermodynamics., Work is in progress on the
following problems: ’
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1. Thermcdynamics of CN and Ny gases.

2, Gaseous hydroxide species.

3, Liquid metal systems and heats of formation of intermetalllc compounds,

4, Theory of refractory bebavicr,

5. A report has been issued entitled, "The Higher Fluorides of Plutonium"”,
UCRL=633. '

Basic Chemigtry. Solvent Extraction., The following problems are under investiga-
tions '

1. The chelate complex of lanthanum with TTA.
Z. Thermodynamic studiss on rhenium,

Ore Reduction, The following subjects are under investigation:

1. Solvent extrachion using the chelate process, A study of phosphate
bompleXJngo
2. A study of equiTi“rzum in uranyl phosphate precipitation,
3. Work on micro amperometrie titration of uranyl ion with chromous ion
has been completed.

9. Medical Physics FOR OFFICIAL
TSE onLYy
Part A

Trager Studies.. The fate of TalB2 is being studied in rats after intravenous
and intramuscular administration, complexed and not complexed with citrate.
Several groups of animals have been set up with aerocsols containing 1al82 ipn
order Ho determine lung distribution. :

Decontamination and Bone Mebabolism Studies. Work is continuing on the effects
of plutonium deposits in the skeleton on the alkaline phosphatase of bones and
serum. It has been fcund possible by hourly intravenous injections of purified
alkaline phosphatage to maintain the serum level at five times the normal value,
The effeet of this on bone metabolism is being investigated.

The mechanism of @al@ificaﬁinn is being studied in growing, rachitic
and adult rats with the sid of radiocaleium,

Radioautographic Studieg, The study of the effectivensss of radioactive At2ll
in the destruction of thyroid tissue using dose levels ranging from 1.2 micro-
curies is nearing completion.

" An experiment has besn set up with A2l uging the Curtis~Dunning inbred
strain of rats weighing between 180-200 grams, The amounts of At administered
to the animals were 0,3, 1, 10, 80, 100, and 150 microcuries with 5 animals in
sach group. The post dnjfection period will be approximately 41 days. Complete
blood counts and weights will be taken on the groups injected with 50-100 and
150 microcuries at 1, &, B, 8, and 13 day intervals and at 7 day intervals
thereafter., The three low lavel groups were weighed weekly. All rats will be
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injected with 10 - 20 mierocuries of radiocactive IlSI'twentynfour hours prior

to autopsy. A portion of the %frachea will be removed with both thyroids intact
and a gamma count taken of this area., One thyroid will be taken for histological
werk and radiocautographs wherever possible.

Radicochemistry. Astatine studlies have continued. A simplified procedure for
asbatine analyses have been developed based on the observation that the element
deposits quantitatively on silver from 2N HC1l04. Millicurie amounts of AtR1L can
now be prepared with a modified target design using alpha beam intensity up to
<10 miercamperes, Preliminary results indicate that astatine may be introduced
into organic compousnds using prﬂeedureq conventionally used in the preparation

of the iodine derivatives

R@iB& has been separated from a tantalum target using a carrier-free
procedurs previously reported, MgR?, produced by deuterons on aluminum, has
been isclated using a technigue based on the formation of a rad10a001101d of
fhe earriarmfree Wg2?, Milliewrie quantities of Nb 95 have been separated fron
No9%..72x99 fission product mixture,

Medical Physies UNCLASSIFIED

Paxrt B

Biclogical Effects of Radiation, Deuteron irradiation of rats. Work is being
continuved with selective irradiation of specific body regions in animals using
the collimeted deutercn beam of the 184 inch cyelotron.

Yeast. Studies of hoth the haploid and diploid yeasts show a signifi-
cantly greater resistance to the effects of radiation in a nitrogen atmosphere
as comparad to bombardment in an atmosphere of oxygen.

Bacteriology. Irregular deviations from simple one=hit and multiple-~
hit phenomena have been found in the survival curves of E.coli to ultraviolet
light., Investigations are in progress testing the hypotheses that these devia-
tions are dus to (1) photodesensitization of the organisms during the course of
ultraviolet survival experiments by visible light in the laboratory or by the
visible components of the ulitraviolet lamp, {(2) a mixture of cells in the original
eulture rggulting in at least three variations in response to ultraviolet light.

Hematology- double nueleated lymphocytes. Additional counts made on
Radiation laboratory versonnsel 4o not change the incidence figures reported
last month.

Twe persong with acubs infecticous mononucleosis have been counted and
show 2/15,000 and 0/8,000 respectively of double nucleated lymphocytes.

Four patients with chronic lymphatic leukemia, two without therapy, and
two before and after treatment have been counted. The former showed incidences
of 1/10,000 and 38/10,000, the latter before treatment 1/5,000 and 15/5,000, and
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after treatment 3/5,000 and 20/5,000. It is interesting to note that the two
patients showing a high incidence had white counts of only about 50,000 and
those with the lower figures had white counts greater than 200,000,

Metabolism of Simple Carbon Compounds lLabeled with Carbon 14, The efforts of
the entire group working on this problem are still temporarily transferred to
the lipoprotein and athercsclerosis problem.

Studies of Carbon 14 labeled Stilbamidine, Further studies on the patient with
multiple myeloma, in addition to those which were reported in the previous pro-
gress report, show that during the first twenty-four hours following the injec-
tion of the carbon 14 labeled stilbamidine approximately 2 percent of the
injected carbon 14 was excreted in the urine. During the third and fourth weeks
after injection the urinary exeretion of carbon 14 had changed little from day

to day; each twenty-four hour excretion contained about 0.5 percent of the
injected carbon 14. At the present time too few fecal samples have been analyzed
to permit any conclusion regarding exeretion by this route as compared with
urinary exeretion,

Trage Analysis., Activation analysis of tigsues is being continued, The effici-
ency of a gamma-ray counter using a gtilbene crystal has been inereased to
approximately 10 percent for one Mev gamma-rays., Studies of zinc metabolism in
ratg show uptake in both the pancreas and the parotid glands. In the pancreas
there is an inverse effect beiween the expected ratios of the uptake of carrier
free zinc and larger quantities of zinec; with carrier free zine there is less
uptake than when using larger amounts of zine., This is thought possibly to be

a manifestation of some %type of toxicity reaction to zinec. In the parotid

gland there is a significant uptake and concentration of zine. This is probably
related to the exeretion of saliva, and related to the enzyme carbonic anhydrase
in the role of salivary secretion.

Physical Chemistry. The ultracentrifugal shtudies on the serum of individuals
with a variety of diseases are being continued, as has been reported in the
immediate past progress report.. At the present time tritium labled cholesterol
and P32 labeled phospholipids are now available. The labeled cholesterol and
phospholipids will be utilized for studies of experimental atherosclercsis in
animals. Ultracentrifugsal preparation of various blecod fractions is now in
progress and will be continued.

Metabolism of Iron. The group of investigators studying metabolism of iron in
secondary polycythemia found in the Peruvien Andes is still in Peru.

Glysine. Carbon labelsed glycine has been administered to a patient with
lymphatie leukemia, Results so far indicate that the major portion of the
carbon 14 will be execreted in the breath. A small portion will be excreted,
about 6 percent, in the urine and a negligible amcunt in the feces. A satis-
factory uptake in hemcglebin and the plasma proteins has been observed which
will permit measurement of thé life span of the red blood cell and the turn-
over time of the plasma proteins.
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Tritium Studies. The equipment for the preparation and measurement of tritium
in biologieal fluids has now been gompleted and is in routine operation.

Studies have been started of measurement of the total body water in both normals
and in patients with leukemia and polyeythemia.,

10, Health Physies and Chemistry UNCLASSIFIED

A number of projects have been completed by members of the Research and
Development group. These inc¢lude:

l. An enclosure for a vac line box.

2, An interchangs box for gloved boxes.

3. Cone hot baths with speeial baskets for partlcular jobs.

4, A turret pipettor.

5. Six Berkeley Boxes, 3 interchange boxes, 10 lucifte centrifuge tube
holders, and work on 9 Berkeley Boxes partially completed.

Preparations for x-ray diffraction of americium are being made.

11, Plant and Equipment UNCLASSIFIED

Bevatron, Structural steel for the Bevatron Building is approximately 50 per-
cent erected and riveted. Progress on the Bevatron magnet is as follows:
steel received approximately 5,000 tons or approximately 55 percent; fabrica-
tion 32 percent; and assembly of magnet wedges just starting. On the Bevatron
equipment $1,000,000 order, the contractor has reported approximately 70 per-
cent completion and several units have been received at the site.

Construction of Cafeteria. Foundations as well as the struetural steel framing
have been completed. Work is continuing on utilities and wood framing.

Construction of Animal House. Preliminary design of the animal house is pro-
ceeding, ' '

Construction of Sheetmetal and Salvage Shop. = Design has not been started.

Warehouse., Thls is essentially complete except for some equipment items and
associated open storage area.

Radiological laboratory at the University of California Medical School., The

architects are continuing with working drawings.

Miscellaneous Construction. Alterations to Laboratory Buildings. Alterations

to Room 203B in the Chemistry Building are essentially complete,
Decontamination Unit. The construction of this project has been completed.

Power Distribution., Work on the 12 kv line to the hill substation is
nearly complete, Work on the other sections is continuing.
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Fire Protection. The first phase is ecompleted; work on second phase
has been suspended,

Alterations to Synehrotron Building. Shop extension is complete; plans
for counting room are still in preliminary stages.

Roads and Parking Areas. Work reported in progress last month is
completed. A new section of reinforeced paving is in progress north of Building 6.

Alterations to Building 16. This job has been in progress for approxi-
mately one month and is nearing completion,

Cyclotron Improvements. Preparations are being made for construction of
the motor generator house for the increased magnet exeitation,

1MB/3-29-50
Information Division
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Isotope Separation

1P
UNCLASSIFIED
MAN-MONTHS EFFORT REPORT
SCIENTIFIC PERSONNEL
PROGRAM SUBDIVISICN MAN-MONTHS COMMENTS
' EFFORT '

184-inch Cyeclotron Operation 10.3
60=inch Cyclotron - = i e Non-Procject
Synchrotron Operation 8,1
Linear Accelerator Linear Accelerator - General 3.0

Van de Graaff - General 3.6

Development - .9
Bevatron Building R

Injector 2,5

Magnet 2.6

Vacuum System 02

Miscellaneous P
Experimental Physics Cloud Chamber : 6.0

Film Program 11.2

Ionization Chamber and Crystal Counter 2.3

Neubron-proton Scattering o4

Proton-Proton Scattering 1.8

Meson Range and Decay Measurement -

Absolute Cross Section Measurements o6

General Physics Research 10.9

Meson Experiments with Synchrotron 2.9

Scintillation Counters -Research

‘ Experiments o

Pair Counter Experiments
XC Cyeclotron

Particle Momentum and Energy Analysis
Proton Elastic Scattering

Magnstic Measuring Equipment

Megon Counting at the Synchrotron
Cryostat- Preparation of Liquid Targets

o bt S e e DO OO
o c 9 o ©
OWWOo WMo

o

-]

Bevatron o4
General Physies Research 11,7
Linear Accelerator 4.1
Nier Speetrometer o2
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MAN-MONTHS EFFORT REPORT

SCIENTIFIC PERSONNEL

{Continued) UNCLASSIFIED
PROGRAM SUBDIVISION MAN-MONTHS  COMMENTS
EFFORT
Chemistry, Part A Chemistry of Transuranic Elements 4.5
Nuclear Propertles of Transuranium
" Elements 5.0
Transmutat ions with the 184" Cyelotron 13.9
Analytical and Service 17.5
Proeess Chemistry 9.9
Chemistry, Part B Synthetic and Experimental Chemistry 6.0
' Biological Chemistry 5.8
Photosynthesis Chemistry 5.7
Chemistry, Part C Metals and High Temperature Thermodynamics 3.0
Basic Chemistry, including Metal Chelates 1.5
Ore Reduction 2.5
Biology and Medicine Metabolism of Plutonium and Allied
Part A Materials 12.0
Decontamination Studies 7.0
Radiochemistry 4,0
Radioautography 2,0
Biology and Medicine Tumor Metabolism o6 1.1 Consultant
Part B Sp901al X~-ray Studies, Radlodctlve Man-Months
Measurements, etc. 10,3 1.6
Radioactive Carbon Studies N -
Fundamental Medical Research 6,1 2.6
Hematology o4 o7
Medical Work with the 184" Cyclotron 1.5 o1
Fly Genetics 2.3 0D
60" Cyclotron Bombardments o2 -
Physical Chemistry 12,1 2.0
Specific Irradiation 4.0 -
Donner Animal Colony Expense «5 1.0

Biology and Medicine
Part C

Health Physies,
Chemistry

Synthetic and Experimental Organic
Chemigtry 20.2

Monitoring and Disposal 5.9
Research and Development 16.2
Film Badge Progran 1.0
Medical Examination Time 2.2
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