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UNIVERSITY OF CALIFORNIA, RADIATION LABORATORY

August 15 to September 15, 1949
PROGRESS REPORT No., 77

1. Bevatron UNCLASSIFIED

Quarter Scals Model., Frequency tracking has been improved by providing separate
adjustments to correct the frequency magnet current relation at eleven points at
fixed fregquency inbervals as well as up to ten points gt adjustable intervals,

No appreciable improvement was found when uging more than six econnections at adjuste
able intervals,

The decrease in beam is now almost entirely explained by gas scattering.
An inflector with a tip one inech high and with a one-~half inch gap has been install-
ed and gave an inzrease in beam. The beam leaving the injector channel is 10=-8
coulombs per pulse and 10~10 coulombs is accelerated to .6 Mev with the aperture
9 x 87 inches., Reduction of the aperture to 6 x 18 inches reduces the beam by
about a factor of six.

Installation of the fractionating pump jets has been completed and the system
was pumped down again. It is too soon to lock for any improvement in the tank
vacuum as adjustments in the pump are still being made. Some time has been spent
in de-bugging the freqguency control gystem designed by Baker which has been install-
ed so that it can be connected in place of the original control, Other experiments
were made to verify previous results. The operating time has been redused from 15
to 10 hours per day.

Full Scale Bevatron. The building’ contractor started work on September 1. It is
estimated that the building should be completed by June.l, 1950, The first concrete
was poured for the building foundations on September 16. One magnet yoke slab

has been assembled but several short cirecuits were found between plates so thai
more thorough removal of burrs will be required. The magnet leg slab assembly
fixture has been delivered to the shop but the sample leg plates have nct yet been
delivered due to machining difficulties., Design studies of the vacuum system are
being made. It appears possible to locate the diffusion pumps below rather than
to one side of the tangent tanks, thus providing access to both sides of the beam
for the full length of the tank at each tangent secetion. It has been decided 1o
provide water cooling for the magnet yoke to keep the temperature of the internal
pole tips to what 1s believed to be a sufficiently low value. This cooling will
be acecomplished by means of copper sheets elamped between pairs of yoke plabes

and soldered %o copper wabter tubes running in s radial direction along the top and
bottom of the magnet frame, Four tubes will be used for each 2-1/2 degres sector,
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The eyeclotron was used for research experiments approximately ninety-two
percent of the 546 hours that the crew was on duty,

New equipment to be installed next month is being prapared and progress

is satisfactory. This equipment involves primarily a new larger probe lock and an
improved electrostatic deflector mechanism,

%, 60=inch Cyelotron TUNCLASSIFIED

Final agsembly is pending the delivery of the new dese from the fabrication
shop, It is expected that the instrument will be ready for bean search within
approximately three weeks.

4, Synchroton Operation UNCLASSIFIED

The erratic performance and low beam intensity mentionsd in last month's
report were found to be caused by charging up phenomena inside the domut. The
donut surface was re-sprayed with conducting paint, and the beam intensity has
becoms very constant with none of the variations in intensity from pulse to pulse
that were formerly noted. It is now possible to run with an intensity well over
2000 R/hour for long periods of time.

Tests are in progress to determine the design of peaking strips which can
be located near each of the octant coils in an attempt to determine an absolute
setting of the octant resistances whieh will give reproducible performance., These
tests to date indicate the necessity of heat treating the peaking strip core
material in a reducing atmosphere in order to obtain uniformly sharp signals,

During the past month, runs have been made for the meson program, using the
variable thickness copper absorber. Blank runs have also been made with +the equip-
ment to be used as s liquid hydrogen target.

The research program on Compton scattering has been completed for the
present. Additional work on this problem may be done next summer if Professor
Hofstadter can return to Berkeley.

Runs have continued on the program of measuring transition thicknesses for
different materials. It has been found that the ionization chamber is not yet
large enough to indicate all the scattered radiation, and additional equivpment
mugt be built to reduce this error.

Work has eontinued on the excitation of activities in various materials
by means of the synchrobtron x-ray beam,

5, Linear Accelerator and Van de Graafd UNGLASSIFIED

The last month has been devoted almost entirely to research about the
linear agcelerstor rather than in experiments with it. After talking for a yeaxr
about trying the accelerator without grids, the grids were finally removed a few
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weeks ago., The machine ran in some ways better than before. The x-ray background
was reduced by a large factor; most of the x-rays apparently arose from field
emission electrons, which came from the grids where the electric field was
concentrated., The beam was foussed about as well as before, and it had a strong
component at 32 Mev., The beam was down in current by a factor of about five, bub
it was not possible during the test, to monitor the injected current. A new
magnet to deflect the 4 Mev protons has now been installed, and the efficiency of
the gridless accelerator will soon be checked. It would be an understatement to
say that the reason the accelerator operates without grids is not understood.

A number of changes in the accelerator are being made at the present time.
Carbon sleeves are being placed in the drift tube holes to cut down the neutron
background. A refrigerated baffle has been ingtalled in the Van de Graaff high
voltage terminal to eliminate oil vapor from the column.

6. Bxperimental Physics RESTRICTED

Film Program, 1= and |y -lieson Masses. Apparatus is being designed for a measure-
ment of 7 and [l meson masses by the proton comparison method. In this method the
meson masses are not caleulated in absolute terms as in the method used earlier

but are found by measuring the ratios of meson masses to the proton mass. The
results do not depend on a knowledge of the absolute magnetic field, but do involve
measurements of relative magnetic field values. If the proton and meson velocities
are approximately equal, the values of the meson masses obtained are not affected

much by errors in the range-energy relation.

The objective of the new measurement 1s-to find i and P meson masses which
will have probable errors as low as one percent. Previous measurements have had
probable errors of three or four percent., Values published in the progran of the
Berkeley meeting of the American Physical Societyt were Moy = 285 my; my, = 216 my,
where mg is the mass of the electron. These masses were measured by a method in
which the mass values depend gtrongly on the range-energy relation. The recent
redetermination® of this relation gives a different result from that used previously.
If the mass values reported in the Berkeley meeting are corrected for the recent
changes in the range-energy relation, the masses are: Mo = 278 Mgy ML = 210 mg.

Cross Seetions for 1 Meson Produetion by 345 lMev Protons. leasurenants are conbinu-
ing on the T meson production cross sections by 345 Mev protons at 90° to the
proton beam. The energy distribution of mesons from carbon at this angle has a
soft peak around 50 Mev and extends to about 120 Mev. The crogs section at the
peak is sbout 2 x 1090 ems.® per lev steradian nucleus. A similar experiment
for lead gives a pesk around the same place but the drop-off in the distribution
seems to come Somewhat eavlicr. The cross section for lead is about ten times
the carbon eross sechion at this angle. The number of {{ mescns on whiech these
results are based is nominal and scanning of plates is continuing so that these
results may be made more precise.

1A, S, Bishop, Phys. Rev. 75, 1468 (1949)
2 H, Bradner, W. H, Barkas, F. M. Smith, A. S. Bishop, to be published.
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cloﬁd Chamber, The cloud chamber group has been making the measuresments on the
x-ray spectrum from the synchrotron. In addition a cloud chamber is being pre-
pared to do the n-d scattering experiment.

Cerenkov Radiation. This experiment was essentially stationary during the month
waiting for samples of high refractive index glass to arrive. As such glass is
of unusual composition the manufacturer has had difficulty in producing blanks
of optical quality. Another experimental glass was obtained which has advantages
over that previously used, bubt it is not yet obtainable commercially.

Measurement of Total Cross Sections of Nuclei for 40 Mev Neutrons, During this
month the following powdered and granular substances have been investigated:
CaC03, SrC0z, BaC03, B, S, Melamine, MaOg, LiF. The powders were packed into
1-1/2 inch 0.D. ¥ .035 inch wall brass tubes with 1/16 inch aluminum end flanges.
The lengths of these tubes varied from 8 inch to 12 inch according to the expected
attenuation. The results were, on the whole, consistent with cross sections
determined with solid and liquid attenuators. In addition to the above mentioned
powders several heavy metals were repeated. :

The present status of the experiment may be summarized as follows: C(ross
sections of %3 nuclei have been measured., This has involved measurements using
36 different absorbers of which 18 are tentatively completed., We intend fo
investigate about 1l more substances including 5 gases.

High Energy Photons, The high energy photon group has been engaged prineipally
in refining cross section measurements and laying the groundwork for future ex-
periments,

Relative and absolute cross sections have been measured by comparing gamma
yields from carbon with the yleld of c¢ll in the same target. Experiments of this
type indicate that the photons are emitted practically spherically symmetrically
in the C. M, system, and give a total cross section of 1 X 10~27em® in the case
of 340 Nev protons on carbon.

The possibility of finding photon-photon coincidences by means of ecounter
techniques, in conjunction with the new nuclear scattering technique for obtaining
a deflected beam, is being explored. ‘

Also in progress is the design of system using Panofsky®s Hydrogen Bomb
for investigatbing photon production in the case of proton-hydrogen collisions.
Proton~Proton Scabtering at 340 Mev. A considerable elesctronic re-building pro-
gram is underway to allow the use of fast seintillation counters. A distributed
amplifier has been developed which has adequate speed and a symmetrical distri-
buted coincidence circuit has been developed. The photomultiplier tube in
conjunction with its crystal must still be tested. It is still necessary to
find a satisfactory means of feeding the signal into a low-impedance cable.

Li8 Production Cross Sections. The measurements of Li8 production cross sections
are being evaluated.

Po Excitation Functions. Measurenents of excitation functions for the production
of PoR06, Po*V7 ang Po~U8 are continuing.

i
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Fission Excitation Functions. A final report, UCRL-436, on the work on fission
excitation functions has been writhen.

7, Theoretical Physics UNCLASSIFIED

Mesong. Caleculations of the evergy and angular dependence of mesons produced
by protons have been made for two nuclear models. The model worked out by Chew
for carbon leads to results for the energy spectrum at 90° and for the absolute
eross section which agrees very well with the observations of Richman and Wilcox
on carbon. Taylor's caleculabion assuming a degenerate Fermi gas in the nucleus
gives less high energy tall, a change which seems to be borne out by the experi-
meptal results on Pb., It appears that different meson theories give different
A+ /= ratios, and caleulations on this are in progress. The predicted neutral
meson distribution also agrees very well with that deduced from the observed
photon distribution.

The ratio w1/w for x~-ray produced mesons seems to be accounted for reason-
ably well in terms of the currents garried by meson and proton. More accurate
experimental results are needed to eheck the theory in detail. Any divergence
would then be evidence for magnetic moment effects. The total eross section for
X-ray production of mescns agrees with the observations, but there is some ques-
tion conecerning the detailed spechrum and angular dependence (which is sensitive
0 the kind of meson theory). :

Scattering. The p-p resulls at 30 Mev can be accounted for if temsor forces are
gupposed to act as well as central forces (this implies a lack of charge independence
of nuclear forces). However, the predicted %40 Mev scattering cross section is

only 1/3 as large as thet observed. This is particularly strange since no such
diserepancy showed up in the 280 Mev n=-p gscattering.

Tt is hoped that the n-d calculations are now in good order.

Shower Theory. The shower theory is being compared with the observations on
tobal ionization and on “-n and similar reactions. Preliminary results are
quite encouraging and it seeus likely that it will be possible to fit the results
in detail., For example, it has been found that the x-ray energy one must assume
effeetive in the 7-n reaction on Cu is 19 Mev, while for C one obtains 29 Mev.
Both are very reasonable values,

8, Chenistry CONFIDENTIAL

Plutonium Isotopes Produced with Prolonged Neutron Irradiation. A sample of
plutonium which had been irradiated in a Hanford pile for approximately three

years was recently purified, and a preliminary examination was made of the isotopic
composition, Examination with the mass speetrograph showed for the first time a
emall amount of Puf42 produced by a third order neutron capture process starting
with PuRd9, The composition of the sample was as follows:

PuRd? 58,5 percent
Pu40 35,0 percent
Pugé} 5.0 percent
puld’ 1.5 percent
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These measnrements along with some others should allow one to calculate
the neutron capture cross sections and disappearance crogs sections for these
suecessive nueledi,

A new technique was used to determine the half«life of Pu240, Some of
the plutonium in the mass spectrograph was caught on a platinum foil, and this
was placed in contact with an Bastman NTA photographic plate. By counting the
alpha tracks in the smulsion at the two positions of mags 239 and 240 one can
determine the half-life of Pu40relative to that of PuR39 if the relative abundance
of atoms is also known. These measurements should be capable of great accuracy
but until the 8iit definition is improved and a large number of tracks have been
counted, an aceurate value cannot be reported. There were an insufficient number
of tracks at mass 242 $0 make any meaningful estimate of its half-life, and this
is in agreement with the predicted long half-=life for Pu4l,

Barium Isotopes from Iigh fneregy Fisgion of Uranium, In the fission of bismuth
with 200 Mev deuberons it was found that only Balddll appeared in appreciable yield
in the barium fraction. It has recently been found in the case of the fission of
uranium with 350 Mev protonz that a wide range of mass numbers of barium isotopes
are present, including those on the neutron deficient side of stability as well
as those with neutron excess, The mixbture was run through the mass speetrograph,
and the transfer technigue showed four aetivities with half-lives longer than
several hours. These are Bal3l, Bald3m pal35m pBal40, Tne disappearance of the
Bal3®m iipe at abouk the seme time that the Bald93M line had decayed indicates
that 135 is probably the mass number assignment for the 29<hour barium previously
known t0 be an exelted state of one of the stable barium isotopes.

Alpha-Emitters in the Rare Earth Region, A new group of alpha-emitters has been
produced in the middle region of the rare earths on the neubtron deficient side of
stability. No isotople assignments have been made, but some chemical separations
as well as indieations from the targsts irradiated show that these nuclei probably
lie from europium (element 63) o holmium (element 67). In the terbium fraction
from the irradiation of dysprosium with 200 Mev protons were found a 4-hour period
with 4,0 Mev alpha--particle energy and a 17=hour period of 3.65 Mev., Unidentified
activities are a 7-minute period of 4.2 Mev, a 20-minute period of 4.1 Mev, and a
period of approximately & weeks half-life with a 3.1 Mev alpha particle. Some of
these same activities have also besn produced by the irradiation of gadolinium,

These alpha activities differ in kind from those previously reported in
gold and mereury in that they are relatively :¢lose to beta gtability and have
moderately high alpha branching. An attractive hypothesis to explain this band
of alpha-emitters is that they decay into nuclides in the stable region around
82 neutrons and are thus analogous to the energetic alpha-emitters of polonium,
astatine, emanation, ebe, which decay into the comparable region of stability at
126 neutrons.

Ground State Transitico for USSS, Tt has been known for some time that U232 hag
associated with it a gamma ray of 160 Kev in high abundance., The supposition is
that the observed alpha-group cascades through this gamma ray and that the alpha
group correspoending to the ground state transition is not observed. Recently a
sample of highly separated U555 has been obtained in which the U234 alpha particles
were actively fewer in pumber that those of UR35, This made is possible to ssearch
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for the missing ground state group of UL as it might not be eovered up in
this case by the U234 alpha particles present in natural uranium in preponderant
abundance. A sample of this separated material was measured in the al pha-
particle pulse analyzer, and an alpha particle group was readily discernable

at an energy approximately 160 Kev higher than the main UR35 group., With the
assumption that these alpha particles are the missing group from U235 the
abundance was caleulated -as 10 £ 1 percent.

Vapor Phase Hydrolysis of lLaClz, Little is known about the eonditions of
hydrolysis of the halides of the lanthanide and actinide elements even though
this is a common reaction which takes place when one attempts to prepare the
pure trihalides. This hydrolysis which produces the oxyhalide is a constant
source of difficulty in preparations which are used for reduction to the metal.
The reaction type is the following.

RClS + Hg0 = ROC1 + 2HCL

A method has been devised for determining the equilibrium constant and
free energy of the reaction which is much less laborous then previous methods
which demanded large numbers of analyses of the reaction mixture at different
HC1 and H20 partial pressures. This method consists of placing a sample of
lanthanum oxide on a pan attached to the beam of a quartz cantilever balance,
with the whole assembly in a quartz tube through which is flowed the gas mixe-
ture, In the case of lanthanum there is approximately 20 percent weight change
from LaCly to LaOCl, and it is readily seen by deflection of the beam in which
direction a particular gas mixture shifts the equilibrium. The equilibrium
constant and free energy of the vapor phase hydrolysis of LaCly was determined
at a geries of temperatures, and results are indicated below:

T K AF(Keal)

o)
K
814 2094 ‘1’1974
775 1.14 =0,20
739 0.4%7 1l.11
701 . 0.136 2.78
665 0.036 4,39
625 0,008 6.0
Chemistry UNCLASSIFIED
Part B

Synthetic and Experimental Chemistry. The study of the synthesis of the follow-
ing compounds labeled with Cl% has continued: isopropyl bromide-methyl-c14,
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isobutyl bromidewlmﬁl49 valinemmethylacl4” valine-2-Cl4, valinemlmCMD lsucine~
1-c1%  lencine-2-¢1%, l-tromo-4-methyl-butane=1=C14, sodium isobutyrate~1-¢14,
sodium isovalerate-1-Cl%, sodium isocaproste-1=Cl4, eyclohexanone-2-Gl4,
succinic-methylene-Cl4 acid, malic-methylene-Cl% acid Pumaric-mothylene~Clé
acid, ethyl oxalacetatewmethylmcl4s zine lactate=2ncl and zine lactate-3-01l4,

A preliminary phase of the tiffeneau ring expansion study has been

completed;
%
[%] HO N :
¢o HON Ha
9 ey ——— ﬁ«Ptm—a

HO CHoNHo

HNOg

S

That the mechanism actually goes as postulated has been verified., A%t present,
work is underway to simplify the chemical procedure and increase the ylelds.

The preparation of carboxyl-labeled naphthylmalonic aeid for use in an
isotope effect study (a decarboxylation reaction) has continued with fair pro-
gress., a-Naphthyl glyeolie acid has been prepared and the conversion of this
to the ehloro acid has been achieved by several methods.

The preparation of demerol with ¢l4-labeled formaldehyde and inactive
Pormic acid has been described in a previous report. The role of the two re-
agents, formaldehyde and formic acid, in this reaction has not been clearly
understood. It has been found that when the alkylation was carried out using
labeled formaldehyde and inactive formic acid, only the demerol formed and the
recovered formaldehyde wasg radioactive while the carbon dioxide given off in
this reaction was inactive., When labeled formic acid and inactive formaldehyde
was used in the reduction, neither the resulting demerol nor the unreacted
formaldehyde was radioactive, but the carbon dioxide had the same specific
activity as the starting formie acid.

Biological Industry. Purines and Nucleic Acids. Recent work has indicated

that differences exist betwesn normal and cancerous cells in the manner in
which they metabolize certain purines. Other workers have also yreported dif-
ferences in nucleie acids in normal and tumor-bearing animals. As an aid in
the study of this snd other problems of purine metabolism and as an opportunity
for treatment of cancer in the use of synthetic nucleotides, we have undertaken
the synthesis of a number of labeled naturally occurring purines, purine deriva-
tives and isoterss among which are adenine, guanine, thiazolidino-purine, 8-
mercaptopurine and 7=thicxanthine. ‘

Metebolism of Propicnic Acid-Cl%. An investigation of the metabolites
resulting from incubation of mouse liver slices with sarbogxyl-labeled sodium
propionate is being continued by the use of paper chromatography. Alanine has
been identified as one of the more important amino acids produced in these
incubation experiments. In the hopes of establishing the mechanism by which this
compound. is formed, the components of the ether-soluble fractions are being
studied and degradations experiments will be carried out on the alanine.

2,
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Immunochenistry. The experiments to produce taggad antibodies in rabbits
have bheen unsucsessiul using glycinem2w014 as a gourss of labeled carbon. Al-
though the antibodies wers formed, the amount of labeled glyeine taken wup was
insufficient to give accurate resulis. It is hoped that this work can be ropeat-

od later with another amino acid, probably leueine, to obtain more acourate data.

An attempt has been made to isolate the Rh antigen Trom the amniotlc
£luid of mothers who had given birth to Rh positive bables. At present, the
titer per unit weight is being determined and an attempt made to concentrate the
antigen.

Metabolism in Mics of Clémlabelad Compounds, The studies ian the rate of
elinination of cl% Pad to mice in the form of simple crganic compounds or amino
acids hag eontinued, Amoug others, the following labeled compounds have been
investigated: sodium acetate-1-Cl4, acdium scetate-2-01%  methionine-methyl-clé,
sodium bubyrate-4-¢l%, urea-cld and glucose-1-gt4,

Phobosynthesis Chemisiry, The situdy of the mechanism and kinetics of photo-
synthesis by green planis has contipued. As primary tools labeled carbon,
hydrogen and oxygen have exbended research in the studiss of the path of carbon
in photosynthesis. Thus, by using labeled carbon dicxide it has been possible
to study the path of carbon from the atmosphere to the copstitusnts of cellular
materials with labeled hydrogen it is hoped to investigate the formation of
reducing agents during photoreduction and with 018 it may be possible to determine
the path from water to oxygen gas. ‘

~ Degradation of Tptemmediates., In order to determine the path of ecarbon in
photosynthesis koown intermediates and related compounds in sugar synthesis
are being degraded and the positions of the labeled carbon atoms in each compound
determined as a function of time of phobtosynthesis iu 614695 Amcng the ecompounds
currently being dsgraded are phosphoglycerie acid and alanine, It appears that
phosphoglyceric asid lg the major product in phobosynthesis formed in thirky
sesconds. Some evidence now exists for the formation uf & precursor of phospho-
glycerate which may be phospho-enol-pyruvate, It 1s posaible thab phospho-enol-
oxalacetate may alsco be formed.

<]
b

Feeding Experiments with Iabeled Intermediates. Tha fabe of several
labeled compounds related to photosynthetic jntermedistes hag been lnvestigated
in a preliminary experiment. ILabeled acetates, formate, slanines and glyecines
have been fed to the algae Scenedesmug in both light and dark. The radicactive
produets formed have been separated and identified., By the usgs of these com-
pounds it is hoped %o further elucidate the metabolic pathways lovolved in plant
metabolism, The major product from feeding either of the glyeines is serine.
After feeding alanine, considerable activity has been found in glutamic acid and
the proteins and fats. With methyl-labeled acetate most of the activity is found
in the various plant acids and glutamine.

Photosynthesis and Respiration. Weork described enrlier has been continued
to determine the pelationship betwsen the photosynthebtic vath of carbon and
normal respiration processes. In these experinents labelsd intermediates are
formed during short photosyothetic pericds with Cléogc The light is then turned
off and respiration allowed to procesd for a determined %ime before the plant is
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rapidly killed. The products formed are then determined by the use of a radio-
autograph of a filter paper chromatogram. Degradaticn gtudies now underwsay
should lead to a detailed exposition of the sequence of eompounds involved,

The Path of Oxygen in Photosynthesis. Since the work of S. Ruben et. al.
in 1941 no information has been obtained regarding the souree of the oxygen
evolved during photosynthesis. Calvin and Karrer have independently suggested
that the oxygenated carctencid pigments might be such inkermediates, Carotenoids
are invariably associated with chlorophyll in green plants., Karrer has isolated
a number of epoxide structure among oxygenated carotencids which eonceivably
could be involved in the oxidation of water., A straightforward way of festlog
such a hypothesis would he to photosynthesize a plant of high carobenoid content
with water containing Oxygen 18, isolate and purify the wvarioug epoxide and
furan carotenoid pigments and determine whether or not these pigments contain a
higher percentage of 048 than an identical sample keps in the dark. Such an
experiment has been carried out; the details of the experiment will be reported
as soon as the mass spectrographic analysis of the sample is qvailableo

. o

Chemistry
Part €. Project 488

Metals and High Temperature -Thermodynemics. Work is in progress on the follow-
ing problems:

1, Studies of refractory carbides, borides, and silicides.

2. Thermodynamics of CN and Ng

3%, Absorption coefficients of CN and Cg.

4, Thermodynamics of molybdenum halides and oxides.

5, Thermodynamics of gaseous aluminum and iron oxides and hydroxides.

6, Low melting metal systems.

7, Theory of bonding in solid and gaseous oxides.

8. Construction of high temperature calorimeter and theory of its use.

9, Apparatus for the measurement of thermal conduetivities of gases,

10, Design of equipment to extend work on film boiling fo the case of
forced conveection.

Basic Chemistry. Solvent Extraction. The following problems are under investigation:

1. The exchange of icdine atoms between iodate lon and iodine,
2. The chelate complex of lanthanum with TTA.
3%, Thermodynamic studies on rhenium.

Engineering Development of Plutonium Separation. The fullowing subjeet is being
investigated:

1., Solvent extraction using chelate process.
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Ore Reduction, The following subjects are under investigation:

1, Study of oxidation state of uranium with polarcgraphic methods dis-
continued becaunse of general shift of emphasis in the section. Micro
amperometrie titration of uranyl ion with chromous ion under investi-
gation,

2, Bolvent extraction using chelate process. .

3. The construction of a photomultiplier has been sompleted and is now
being used in fluorimetric determination of micro amounts of uranium,
A Photovolt Model 512 Flucrimeter is being used for uranium analysis

in conjunetion with the solvent extraction using chelate process,

9, Medical Physics UNCLASSIF L1ah

Part A

. = 5
Tracer Studies, Tracer studies are being continued using Rhloo, Sml 59 and

2. 2 2 - = 2 o % 2 o s -y o
861350 The fate of ¢b99 in normal and tumorous animals is being ghudied afier
complexing with a variety of compounds of biological origin.

Decontamination and Bone Metabolism Studies. Decontamination, Since massive
doses of parathormone cauge active resorption of bone, the effect of such treat-
ment for plutonium decontamination was studied in conjunction with therapy

with massive doses of ziveonium citrate, Young rats were injected intravenously
with 10 micrograms of Pu(VI). Massive doses of parathormone (E.Lilly) - 5 units
per gram - administered immediately following the plukonium injection, and for
the succeeding 6 days had no significant effect on the exeretion of plutonium
or on the distributicn in the body. Administration of sisngle massive injections
of zirconium citrate (20 mg. Zr) doubled the urinary exeretion of Pu (from 12
percent to 25 percent), inereased the amount in the liver, and caused a cor- ,
responding decrease in the amount refained in the carcass and skeleton. Massivs
.doses of parathormone did not significantly enhance this effect of zireonium
citrate.

Time studies wers made of blocd levels, tissue deposition and urinary
excretion of Y90, b9 and Pu23Y in normal adult rats, and in similar animals
treated with large doses of zireconium citrate (40 mg. Zr, IP}. Preliminary
analyses indicate a positive effect in the case of zirconium citrate as early
as 10 minutes after injection in the ease of all three elements, with signifi-
cant increases in urinary exsretion.

Bone Metabolism, Because of the interest in bone osteoid matrix as the
site of deposition of many fission products and other heavy metals, atbempts
are being made to increase the osteold matrix production in rachitie rats by
improvements in diet. The protein and vitamin content of the low phosphorus
diet has been increased to encourage growbth and improve the general condition
of the experimental animals, Early growth curves indicate benefit from these
changes. ‘

Radioautographic Studies. Work has continued on the project for compariscn of
the differences in Jocalization of ealecium, strontium, promethium (element 61)
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and plutonium at the costrochondral junetion of 150 gm. rats, 1 and 24 hours
after injection. Americium is being added to this list. The caleium and
promethium radioautographs have been completed. Amongst thie varioug sites

of deposition of this element, the deep (osteogenic) layer of periosteum can
almost certainly now be included, on the basis of a unigue anatomical situa-
tion at the costochondral junction, namely, the presents of prolongation of such
tigssue for a short region independent of adjacent bone. The strontium series is
being repeated in higher dose at the one=hour interval since although upteke of
the element is demonstrable at the dose used (10 micro-curies) the ackivity within
the sections is so slight as o require unreasonsbly long exposure times. Pre-
liminary examinations of the plutonium radiosutographs suggest that the earlier
observations will be confirmed that thig element shows no apprecitble localiza~
tion in the chondral segment of the rib, even near the caleified cartilage core,
by ordinary radioauntographic techniques.

A simplified roubtine has been developed for the project on uptake of
alkaline earth metals in the osteoid of rachitie rets. By means of survey
radioautographs the epiphyses of large numbers of animals may be examined and
selection may thus be made, inecluding only those which the survey ghows 1o be
markedly rachitic, for eritical study by the longer and more arduous techniques
for radicautography of sections. .

Radiochemical Isolation, Three one-millicurie batches of 105 have been separated
from neutron irradiated Rulp using HpS04 - NaBrOy distillation method previcus-

1y reported., Half-life and mass absorption measurements show & long=lived con-
taminant, presumably produced from impurities in the bombardment. This activity
has not been identified.

The recovery of neptunium from animal ash has contioned veing a method
reported previously. Four 15 millicurie Oak Ridge shipments of Sml®9 were com-
plexed for injection in godium eitrate at pH 7.

Several papers on the isolation of earrier-free ischopes bave been completed
and submitted for publieation. A manual on the preparation and isclation of
carrier-free radicisotopss is being prepared.

Medical Physies ENGIASSIFIE

Part B

Nuecleoprotein Metabolisil. The Effect of Neoplastic Tissue on the Turoover of
Desoxypentose Nucleie Aoid. In the course of a general investigation of
desoxypentose nucleic acid turnover rates a shriking difference was found betwesn
the tissueg of normal mice and those bearing transplants ol nammary carsinoma.

The general plan of these experiments is similar to that used by Hevesylo The
relative nucleic acid turnover rate was measured by giving a tracer dese of radio-
active sodium phosphate, sacrificing the animals after two hours, and isolating the
desoxypentose nucleic acid from the tissues to be investigated. The animals used
were female A-strain mice bearing bilateral transplants of 2 mammary careinoma

lyevesy, G.; Nucleie Acid Metabolism, Advances in Biologi@al and Medical Physies,
1, 409, 1948, ‘
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induced in the Strong A-strain of mice?.

From the table beleow it is evident that there is a very gignificant increass
in the specific activity of the nucleic acid in the livers, spleens, and kidneys of
tumor bearing animals, The increase is proportional %o the tumor size, but is not
linear. In the case of the small intestines there iz a significant lowering of the
specific activity of the host animals, Histological examination of the tissues
showed no metastasges, :

Sodium phosphate was given intra-peritoneally., Ths mice were gacrificed
two hours later and the tissues were dissected out as rapidly as poessible and the
igolation of the nucleiec seid was begun. In order to ebtaln enough purified
desoxypentose nucleic acid the tissues from three apimals had to be pooled.

The method nsed for the isolation of the degoxypentuse nueleic acld was
essentially Levene's as modified by Klein and Beck™, Some changes ware neces-
sary in order to make the method suitable for a tracer gxperinent,

Klein and Beck found that the nucleic acid was pure by chemical eriteria
after only three repurifications. However, as can be seen from the values glven
below, eight to ten precipitations were found necessary in this expariment in order
that the speecific asetivity of the nueleie acid remain congtant uwpon successive re-
precipitation. In a typical liver sample the following values were obtaimed on
aliquots taken after the stated number of precipitaticns.

Number of Precipitations Specific Actlivity
3 27,1 x 10-%
6 4,9 x 10-4
8 5,9 x 104
10 3.9 x 10~%

Individual specific activities of tissues meesured in this manner after
10 precipitations show great reproducibility. Partial purificetion of desoxypentose
nucleic acid must include a variable amount of some high specific activity phosphate
contaminant, which accounts for the variability of several orders of mangitude of
Hevesy®'s studies and earlier studies in this laboratory patteraed after his procedures.

The presence of mammary carcinoma transplants significantly alters the turn-
- over of desoxypentose nucleic acid in mice. It 1s suggestive that this may be an
indication of the aection of a "growth stimulating" factor in the presence of this
tumor, Work is in progress on other tumor types aund other strains of mice and
rats. '

Physical Chemistry. Iafra Red Spectroscopy. Applicationg of infrared speetroscopy
to medical research problems are being explored. It is hoped that struetural
correlations can be established in the physiologically important classes of large
molecules, including stersids, proteins, nucleic acids, and porphyrins. In

& Klein, D., and Beek, Z.; Chemische Zusammemsetzung Von Mukleinsaure in Malignen
Geweben, Z. f. Krebsforschung, 42, 163, 1935,
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addition to fundamental studies of molecular structure, the possibilities for
gpecific analyses and identifications of such substances in tissues will be in-
vestigated. '

The spectra of some pure proteins have been run, and the differences that
exist in them appear to be potentially useful for clagsification purposes.
Further work on a larger variety of proteins will be required to establish a
significant correlation, however.

Samples of pure steroids are being collected from various sources and
work on this clags of molecules is awaiting their arrival.

Arteriosclerosis Problem. a. Cholesterol Metabolism, The metabolism
of cholesterol in its relationship to the formation of the akheroselercotic
plague is being investigated with the use of tritium as a label for the mole-
cule. As yet no one has synthesized radio-cholesterol with either ¢14 or g3
incorporated into definite specific sites on the cholesternl molecule., However,
for this particular problem the interest is at first in the handling and deposi-
tion of the molecule as a whole rather than any of its metebolites. TFor this
peason even random lebeling of hydrogens of the cholesterol molecule with HO
should give quite valuable infommation. During the past mouth work has been
in progress on the adaptation of an in vitro technique for incorporation of Ho
into cholesterol following the literature data on similar incorporaticn of D into
cholesterol by exchange. The catalysts (Bakers platinum oxide) have bean ob-
tained and preliminary runs made, The details of isolation of the H3 labeled
cholesterol from the reaction mixture and proof that the product obtained is
cholesterol are now being studied. As soon as this is completed, it will be
possible, we have calculated, using the quantity of tritium that has now
arrived from Argonne Laboratory, to attempt an answer to the vexed problem of
deposition of exogenous cholesterol in arteriosclerotic lesions., Though by
inference it has been taken that in rabbits being fed cholesterol, the fed
cholesterol deposits in the lesion, this has never been demonstrated as a
fact. In view of its importance with reference to the question of exogenous
cholesterol intake in humans, an effort to obtain the answer in the rabbit and
possibly the chicken seems highly worthwhile. The actual feeding experiment
will start as soon as the preparation of labeled cholesterol has been completed,

Meanwhile the techniques for handling samples and purifying cholesterol
as being worked out for another approach to the cholesterol problem, namely,
a determination of the extent of incorporation of endogenously synthesized
cholesterol in atheromatous plagues and the extent of turnover of cholesterol
in such plagques. It is expected, from calculation, that by maintaining rabbits
on subcutaneous injections of HP labeled water, that ome should be able o
measure the rate and extent of incorporation of endogenously synthesized
cholesterol into arbterial wall cholesterol, The animal experiments on this
are just starting now since an adequate quantity of treitium bhas arrived., Sines
for this problem a highly pure cholesterol must be isolated from arterial
tissue in order to assure that HO activity is truly in cholesterol, much effect
is now being put into the isolation and purification of cholesterol from this
tissue.,
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b. Ultracentrifugal Studies of Serum in Rabbits Developing Abtherosc¢lerosis.
As reported in UCRL=-430 a study is in progress on the nature of the serum lipids
and lipoproteins which appear in serum of rabbits as they are fed cholesterol
and as they develop arbteriosclerosis. Previous workers have merely measured
alterations in blood cholestercl level, withoaut refersnce 4o the nature of the
large moleculs complexes (some containing protein) in which the cholesterol
and other lipids actually circulate in blood. In view of the high likelihood
that the metabolic defect which results in the formation of atherosclerotic
plagues may be related to the form in which the lipids are carried, such studies
seem pertinent. Further, when studies on radiocholesterol turncver and deposi-
tion are being made it will be imperative to know which fraction’s turnover and
deposition is actually being studied.

In the previously reported work it was mentioned that new compenents
appear to develop progressively as the animals being more and more hyper-
cholesterolemic. This has been substantiated and extended in the past month.
The components do not represent a continuum of materials, but rather specifie,
reasonably well defined groups, It appears that all the rabbits start by
developing a large increase in a component containing cholesterol which we are
calling a B, - low density lipoprotein. Then as feeding cholesterol continues,
a series of cholesterol containing lower density lipids (or lipoproteins)
appear in-a regular suceession. These molecules have different sedimentation
constants from the Bj lipoprotein and it appears are molecules of much higher
molecular weight. The present animals are to be saerificed in the next week
or two, and a preliminary correlation of the ultracentrifugal compenents with
the extent and severity of the arteriosclerotic lesions will be attempted.

Meanwhile the construction of a light scattering photometer for the astudy
of molecular weights and structure of such large lipid and lipeprotein molecules
has progressed further, and it should be possible soon to start using this
instrument for further characterization of the compenent» of sepum which de-
velops as arteriosclerocosis is produced.

Radiation Effects on Microorganisms and Studies on the Nature of Radiocsensitivity
and Radioresistance. Determinations of radiosensitivity and variations therein
with age of culture, condition of exposure of organisms to radistion, and other
variables continue. The phenomenon of recovery from radiation effests are

being studied.

Cobalt Polycythemia, Previous work in this laberatory has indicated that the
production of polyeythemia in rats by cobalt can be inhiblted by administering
cobalt as the cobalt-cysteine and cobalt-histidine complexes. Using Cob0 ag

a label it has been shown that the amino acid depresses the accumulation of
cobalt in the bone marrow, the tissue of which is highly likely %o be primarily
involved in the production of polycythemia, It is now of interest to know by
increasing the dose of complex administered to a point where the bone marrow
cobalt level approaches that in animals given cobalt alone whether polycythemia
will develop, or whether the amino acid has truly deflected cobali wmetabolism
into a pathway whereby the hematop01etic activity is not manifested. These
studies are now underway. E -
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10, Health Physics and Chemistry

Radiation Survey Studieg. The neutron field intensity in the Linear Accelerator
area has been studied from the standpoint of intensity and origin.

It was determined that a considerable contribution to the neutron field
was arising from protons striking drift tubes near the exit end of the accelera~
tor. The total field intensity of fast neutrons in eertain inhabited regions,
and in other frequently inhabited regions, was of the order of itwice what should
be allowed for continuous operation.

Revigions of grid systems and orifices in the drift tubes are in progress,
in an effort to eliminate the spurious source of neubtrons and also reduce the
x=ray background.

Other Studies. The target and isotope transporation group has designed and pub
in use a new target-carrying box weighing 20 pounds less than the one previously
used and providing approximately twice as much shielding while carrying targets
from the 184-inch cyclotron. This group has also developed an improved hinged
target holder for handling powder targets for the 184~inch,

The holder for laminated lead glass windows to be used on beta-gamma
processing boxes, the portable serum capper and a medified glove port for
Berkeley boxes have been completed. Work is progressing on new and modified
manipulators, cave btray chassis and dolly, plpettorsp cappers, ete,, for
a straight-type cave.

Berkeley boxes completed during this period inelude: one nitrogen
atmosphere box, sealed with special doors, well centrifuge type; one standard,
completely fitted full recess centrifuge box; a full recess centrifuge box
with special lead shielding, requiring fitting with lead bricks and considerably
special carpentry work; a standard well centrifuge box, completely fitted:
12/heatlamp sockets and fixbtures for use in Berkeley boxes; a stirrer.

The uprights for the decontamination annex north of Bldg, 5 are in
process of being installed.

11, Plant and Equipment UNCLASSTIFIED

Bevatron Building and Eguipment. Bxcavation for building footings is underway
and the pouring of concrete was started on approximately September 15, 1949,
The horizontal borings have been completed in the slide area and a rather
large flow of water is resulting. It is hoped that this will correct this
situation. Work is progressing on the assembly of the magnet slabs at the
Gilmore shops.

Central Research Laboratory Building, This building is essentially completed
and will be occupied sbarting the week ending September 24, 1949, No further
reporting will be made on this job.-

Construection of Animal House and Cafeteria. Both of these projects are still
in design stage.
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Construction of Shops - plumbing, electrical, sheetmehal and salvage. The
plumbing and electrical shop has been proceeding nicely. The conerete has
been poured (which constitutes the lower floor) and the steel has been erected
for the ‘upper f£loor and roof structure.

Miscellaneous Construction. Warehouse, The building contractor has erected
the structural steel and the conerete contractor is preparing to pour the floor
slab,

Alterations to Laboratory Buildingso Removal of old equipment has been
completed and installation of new equipment started, Rm. 203E, Chemistry Building.

Power Distribution. Pouring of coherete around condult on the section from
the campus switching station to the hill switching station is almost complete.
Regarding the leg from the hill substation to the bevatron area, the concrete
has been poured in the section of permanent line scheduled for this time and ‘the
temporary line adjacent to the Central Research Laboratory is being installed.

Fire Protection. Pipe sections A and B of this project are essentially
completed but have been awaiting tests.

University of California Hospital Radiological Leboratory. Tentative
drawings have been received and work is in progress on drafting working drawings.

Alterations to Synchrotron Buildiﬁgo This work has been proceeding quite
rapidly. Most of the building alterations have been completed and utilities are
now being installed.

1MB/ 9-30-49
Information Division
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SUBDIVISION MAN-MONTHS EFFORT  COMMENTS
Operation 10.5
Deflector 1.8

]
8

R.f. System . .9
General 1.3
Injection o3
Magnet Tests and Operation 3,0
Vacuum Chamber ]
Linear Aecelerator -~ General 4od
Van de Graaff - General 4.0
Development 1.0
Injector - 3.0
Magnet 2.1
Miscellaneous 0
1/4 Scale Model Development 6.1
Cloud Chamber 4,4
Film Program 11.0
Tonization Chamber and Crystal Counter 2.7
Neutren-proton Scattering 1.5
Proton-proton Scattering 3.8
‘Neutron Diffraction .9
Meson Range and Decay Measurement o8
Absolute . Cross Section Measurements - 1.8
General Physics Research 16.9
Instruments for General Use 2,6
Meson Experiments with Synchrotron 3.0
Seintillation Counters - Research Experiments 1.l
Pair Counter Experiments 4,6
Compton Scattering Experiments with

Synchrotron 2,0
Beam Studies with XC Magnet 1.0
Synchrotron -
Bevatron 1.8
General Physics Research 15,7
Nier Spectrometer 1.2
Low Mass Spectrograph o7

Non=Pro ject
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PROGRAM SUBDIVISION ‘ MAN=-MONTHS EFFORT COMMENIS
Chemigtry, Part A Chemistry of Transuranic Elements 10.4
Nueclear Properties of Transuranium BElements 6.3
+ Transmutations with the 184-inch Cyclotron  24.2
o Analytical and Service:. - 13.9
s Chemistry, Part B Synthetic and Experimental Organic Chemistry 7.5
, : Biological Chemistry ' ' ‘ 6.0
Photosynthesis Chemistry ' 8.1
Chemistry, Part C Metals and High Temperature Thermodynamics 8.0
' Basic Chemistry, including Metal Chelates 2.0
Engineering Development of Plutonium
Separation 4.5
Ore Reduction 3.0
General ' 4.5
Medical Physics ‘Metabolism of Plutonium and Allied Material 9.0
Part A Decontamination Studies 6.0
Radiochemistry 5.0
Radicautography : 3.0
. Medical Physics Tumor NMetabolism 1.5 .85 Consultant
: Part B Special X-ray Studies, Radioactive Man=Monthsg
Meagurements, etc.: ' 6.7 3,15
Radiocactive Carbon Studies 09 -
-~ Fundamental Medical Research 5.0 3.25
Hematology Y 1.25
Medical Work with the 184-in¢h Cyclotron. 5.2 1.50
Fly Genetics - 4.0 .25
60~ineh Cyclotron Bombardments ol -
Physical Chemistry 8.4 .50
Specific Irradiation 4.2 -
Health Physics, Monitoring and Digposal 4,8
Chemistry and ) Salvage, Decontamination, etc. -
Medicine Research and Development 1
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Medical Examination Tims
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