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UNIVERSITY OF CALIFORNIA, RADIATION LABORATORY
June 15 - July 15, 1948

PROGRESS REPORT NO. 63

1. 184-inch Cyclotron Program

The cyclotron was used for research experiments nineby-three percent of the
482 hours that the crew was on duty. Insreased use of the cyclotron was made by
the chemists during this month, A neutron absorber was installed on the wall of
the building to prevent the neutron beam emerging from the building outside the
conerete shielding during neubtron expsriments. Work was continued on the strength-
ening of the supports for the additional conecrete roof blocks.

2. B0=ineh Cyclotron Program

A program for the acceleration of heavy ions was continued with the use of
photographic technique for identifying the particles., Plates were dsveloped which
indicatbed the presence of ¢c*6, Boron trifluoride was also used and coincident
with its use deflector insulator trouble occurred. This lead to a slight decrezss
in operation efficiency. Continued need for Be? dictated the use of protcns for
th; bombardment of lithium. The over-all efficiency for the period is well over
70 e

3.  Synehrotron Program

Continued attempts to obbtain a betatron beam have been unsuccessful sven
though quite adequate values of current are obtained at a probe located 315% from
the injector. Numerous attempts were made to look for evidence of electroas having
made several turns by means of a photomultiplier located so as to pick up photons
from an anthracene crystal located in the vacuum chamer. The anthracens was
mounted in a lueite rod and proteched by a one-half mil aluminum foil. This
device is very sensitive to 70 kv. electrons (as provided by the injector) and it
is believed that had any slectrons made as many as 50 revolutions, there should
have been an indication from the anthracene counter which would have been easily
detectable,

Repeated measurements of the betatron flux condition indicate that it was
satisfied for a period of time entirely sufficient to have provided considerable
betatron acceleration.

The machine has been recently dis-assembled in an attempt to determine the
eause of the troublse. The program for re-assembly includss means for sorrascting
each of the three possible causes of its failure to perform., New pole tip wedges
are being fabricated whieh will have much higher inter-lamination resistence and
which it is hoped will grestly reduce the eddy current fields which oocur near
the time of injection. As these poles are installed, & program of careful nagnetic
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measurements will be undertaken to insure that the fileld is as uniform as can
be obtained,

The quartz doughnut will be installed in the machine to take care of the
other two possible causes of failure. This should provide a better vacuum and
reduce any loss which may have resulted from gas scattering, and will provide
a better semi-conducting surface 1o minimize the chances of insulating patches
becoming charged producing electrostatic forces which interfere with the symmetry
of the orbits. It is posgible that the latter difficulty has been the principal
source of trouble sinee after dis-assembly it was found that some portions of
the vacuum chamber were covered with a varnish-like substance which had good
insulating qualities. The machine will also be assembled with adequate provision
for contracting coils which, from other betatron experience, are known t0 increase
the yield by reducing the fraction of the beam whieh hite the 1ngecﬁor on the
first few revolutions.

4, Linear Accelerator Program

Van de Graaff, During the period June 15 to July 15, the Van de Graaflf was
producing a 4 Mev proton beam 125 hours out of a total working time of 309 hours,
or 40,5 percent of the time,

Linear Accelerator. The linear accelerator has been in use on research problems
298 hours. The total trouble oubage of the linsar accelerator was approximately 2
percent. [leven percent outage can be charged to inefficient use of the machine,
Changes in operating regulations to assure more efficient ubtilization of the shilt
time on experiments were introduced June 30. The output current of the machine
has been 1 or 2 x 10‘10 consistently throughout the month, which is higher than
previous normal running by a factor of three,

“In this period, 65 percent of the bombaxrding time was devoted ¢ protoy
proton scattering with both the counter and photographic techniques in use. The
remainder of the time was devoted to carbon {p,d) exeitation and absolute eross
section measurements, inelastic seattering of protons, excitation curves of short
half-life isctopes, and carbon recoils.

In addition, some time was spent determining more fully the energy of the
proton beam, and the general R.F. power to beam outpubt characteristics of the
machine. The beam energy wag found to vary between 32 and 32.5 Mev, depending on
operating conditions. From excitation curves of the carbon (p,d) reaction it has
been determined that the energy spread of the beam is lesgs than 100 XV at half
maximum.

5, Zxperimental Physics

Meson Experiments. Positive 7T 4 Deeay. Ten examples have bheen observed with
tracks of the secondary meson ending in the photographic emulsion. In all cases
the enersy is about 4 Mev in agreenment with the cosmic ray cobservations.

. Ratio of Positive to Negative Mesons. Experiments on detecting mesons of
about 4 Mev under conditions of equivalent geometry for both signs have yielded
150 negative mesons and 24 positive mesons (a ratio of 6.2 irp) frem a carben
target. Other experiments in which the negative mesons were measured in the
forward direction of the ion beam, and the positive mesons in the backward
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direction have ylelded a ratio of 9 &+ 3 for the same quantity,

Stars Formed by Heavy Negative Mesons. Seventy five percent of the 700
negative heavy mesons observed produce observable stars. No secondary mesons
have been observed. The number of observed prongs for stars and the corresponding
number of mesons obgerved are tabulated below:

No. of Prongs for Stars 0 1 2 3 4 5 6
No. of Mesons 76 188 153 130 B8 12 1

Cloud Chamber QObservations. Runs have been made to study background
problems involved in the study of mesons deflected from the eycln?ron by the
nagnetic deflector,

Delayed Neutrons -from w7, A elovud chamber study has been made of the
enargy of these neutrons by observing hydrogen recoils under conditiong of
reasonably good geometry. The observed energy distribution from about 100
gselected tracks has a maximum at between 0.9 and 1 Mev and a somewhat narrower
distribution than that reported from counting experiments.

Total Cross Section Measurements for High Energy Neutrons. The previously reported
program of cross section measurements employing Bi fission detection has been devoted
recently to the n-p and n-d determinations. Penbtane and carbon runs are used for the
n-p measurement. The amount of carbon used is equal to the number of carbon atoms

in the pentane, and is distributed through the region ocecupled by pentane., Heavy
water runs, together with previous determinations of the oxygen cross section,

give the n-d value., Careful chemical analyses are made for each substance., Recent
results are as follows:

=,502 + .005 barns
490 + ,004
501 + .006
0502 + 004

(a) TFour runs on carbon: 0 o

The second value (.490) was cobtained with carbon from a batch of unknown purity.
(b) Three runs on n-p cross section:

”'nom 0G6% + 005 boarns
074 + 002
0075_1 003

The 067 value was obtalned under poor ecyclotron vacwm conditions, and without
& beam ccllimator whiech has been subsequently used, The samples of carbon and
pentane have been quantititively analyzed for impurities. The difference bhetween
the n=p and n-d cross sections, from measurements up to the present time, is 031 +

002 barns.

Absolute Cross Sections for High Energy Neutrons. M wrements of differential
scattering ceross sections, elastic scattering cross gssctlons and absorpiion ¢
sections, for Pb, Cu, and Al are approaching completion. A few movs LT
of two types are necessary:

(a) Scattered intensity of elastiecally soattered neutrons at

(b) Estimates of eross section for production of pro*on vab of
activating the d yhbectors,
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Tentative values of ¢ 43 and ¢ gpg. are caleulated, which add up to the measure
values of 0" $ntal, but until the small corrvections obtained from the measurements
(a) and (b) are determined, it appears advisable to withhold the values, It
appears quite clear that 0 gl is greater than 0 gphg, instead of being equal as
simple theory predicts for these neubron energies.

N-p Scattering. During the past month n-p scattering experiments were made at

40 Mev between 110° and 60° in the center of grawity system. According to obssrva=-
tions, the curve is essentially flat in this region, with the intensities at 60° and
900 the same, and the intensity at 110° slightly greater., The neutron energy '
distribution has been measured. and good agreement is had with the stripping theory
for energies greater than about 70 Mev, but there are more neutrons found below

this energy than the stripping theory alone predicts. The n~p total arcss section
at 90 Mev has been measured getting .077 + .008 baras.

Measurements on the n-p scattering cross segtions which have been made are:
At 90 Mev the scattering cross section atb angle,§t= 0° (protons im the direstion
of the primary beam); the total cross section using CHp detectors instead of
fission detectors; at 45 Mev the angular dependence and the total cross section.
A comprehensive paper on n-p scattering is being prepared.

Meson Fission Chamber Experiments. A combinabtion proportional counter and Tission
chamber coincidence arrangement was tried out in the dog house., No mesons were
cbssrvad, probably because of the very high counting rate in the proportional
counter,

A run inside the tank using a Th fission chamber (designed to serve originally
as a proportional counter) gave a poor but positive result. Counts which are
believed to be due to mesons were found at 81" (380 Mev) but not at 76™ {330 Mev).
This result is consistent with the counts being due to mesons,

6. Theoretical Physics

The theoretical group has been continuing work on n~p scattering, theorics of
meson production, and problems connected with the cyclodrome and synchrotron, Good
agreement with experiment has been obtained on the shape of the straggling surve
obgerved in the deuteron range measurements. The comparison indicates that vhe
deflected beam has an ensergy spread of about 1 Mev,

7. sotope Separation Program

JA Research on Isotope Separation. During this period a cold source type unit hag
been built and tested; the construction of a duplicate unit has heen started, A
decision was made t0 make some tests using the XC magnet, and the design of a 3600
cold source unit for this magnebt has been sharted.

Modulation Testg., Tests of 360° cold source unit on JA showed that an Argen
beam of up to 25 ma could be modulated abt the reguired frequency of approximately
1.5 me. In agreement with theory, variations were observed in the intensity of
the beam arriving at the second ecllector ag a funection of the magnetis field.
Mexima were observed corresponding to the third, fourth and £ifth harmonics of the
eyclie freguency of the beam. The intensity of the beam at the second eollector
reduced to zero bebtween all maxima excepting one., The reason for. the exception
is 8till in doubt but may be attributed in general to the necessity for better
resolution, '
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Drain Tests. Operation of the beam intensity at the first eollector to
current drain to the C power supply was studied. For these tests no RF voltage
was applied. The wratio varied up to unity depending particularly upon the tank
pressure. It has been determined that unless a tank pressure of less than 1 ma
was maintained gome of the beam was scattered to the C liner in transit from
source to first receiver. Accordingly, the dimensions of the J slit and
collimating slot were reduced in order to operate at as low a tank pressure as
posgible., Under these conditions, tests are now in progress to gtudy further the
drain problem as well as the beam optics at the receivers. It has also been
determined that up to 50% of the DC beam arriving at the first reeceiver can be
reflected and collected on the second collector., It has been further determined
that within the errors of measurement the total current (i.e., C liner, first
collector, second collector and second collector rejected) remains constant under
variations of bias voltage on the two collectors.

8. Chemisgtry

Part A

Chemistry of Transuranium Elements. Mention has been made in UCRL 115,

that americium precedes curium off a Dowex resin column when eluted with concentrated
HC1, thus showing a firmer chloride complex ion with the americium as compared with
curium. This is a reversal in order of elution as compared with HCI at low congentra-
tions and with other eluting agents. A possibility that has been suggested to :
explain the effects of very high chloride concentration is that complex long involving
5f orbitals and many chlorides are formed and that the 50 orbitals of americium

are more accessible than those of curium,

Pollowing this reasoning Pu(III} should come off the cclumn before
with concentrated HCl. An experiment testing this point has besr carrie
confirming the expectation. The eluting agent was 12 }f HCl in a 20% =

rohol solution,.
Radioactive Properties of the Heavy Isotopes. Evidence has been obtained that Paggo
produced from the irradiation of Theoe with 70 Mev deuterons deeays'partly by orbital
electron capture., This isobtope had been previously identified as an 18-day

B -emitter. From the present bombardment x-rays in the protactinium fraction have
been observed which decay with approximately the same half-life and there appsars

t0 be a sufficient number %o correspond to several orbital electron capturs events

for each B -emission,

Evidence for the isotope Np201 has been obtained following the bombardment of
uranium with 100 Mev deuterons. The chemically separated neptuniuwm fraction showed
the growth of the PaR?? geries which would presumably result from the alpha dscay
of Np25la This series has been described in UCRL-115. The rate of growth was such
as to indicate a 1/2 - 1 hour half-life for Npool,

Nuclear Reactions with High Ensrgy Particles. As part of the study of the spalla=
tion produets from the irradiation of antimony with high energy particles the
independent ylelds of isobars and iscmers are being determined. One such case of
isomer formation is that of the two independently decaying B--emitters of catis,
The literature shows that in the slow neutron fission of uranium the 2.3=day upper
state is formed in ten times the yiscld of the 43-day lower state. In this lab=-
oratory it has been shown that the same ratioc exists when the isomers are formed
from the fission of thorium with 40 Mev helium ions. In the fommation by slow
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neutron capbure by cadmium this ratic is five while from the n,p reaction on
1ot the two isomers are formed in aqual yield. When formed howaver by
spallation reactions on antimony the ratio of the upper state to the lower state
is found to be cne-third.

Pission of Lead and Bismuth. The data thus far obtained on the fission of ths
lighter slements by high energy particles indicates that a considerable number
of nsubronsg are lost before a nueleus is produced in which the fission reasction
will compste with other reactions, For two isobopes of a given element the threse
hold feor fisgi ghould be lower for that of lower mass number. Irradiztions

ware carried 0u1 on lead enriched either in PbR08 or Pp204 with deutercns of 100
Mc* and lower energles down Bo 50 Mevy examining the yields of Guﬁi, M99 ana
Bal33 figsion products. Preliminary results show that at thess relatively low

en%r ies the yilelds of fTission produets are greatest in the sample enriched in
Pb

Separation of Hafnium and Zireoniun, Some success has been obbtained iu the
separation of hafnium and zirconium by extracting a 2 M HOV0, solution with
+02 M TTA in benzene. The distributicn ecefficient (or anie}aqueou 3} is aboub
g8 for zirconium and about 0,7 for hafnium.

Chenigiry and Structure of Rare Earth Blements., As a n‘ces ary preliminary %0
precise thermochemical measurements on the heats of soclution uf Pr0g and Prgls

an investigation of methods of preparing these OmpoundL in puvre crm and known
crystal structure suitable for calorimetric study has besn underbteken, Preliminary
rung in which praseodymium oxides have besn heated in air, hydrcgen and vacuunm

at various temperatures suggest that pure Preo may be ah»ainﬁd from amy
prasco&ymlum oxide of aversge higher ofldaflon state by heating in the presence

of 1/3 atmosphere of Ho at B5009C, and probably by thermal d,vom§031tLan ab 10“‘6

mm ¢f Hg at ca., 1000°C., An investigation of an available preparation of praseodymiuum
oxide suggests, both from x-ray data and from a detemmination of the welght loss

on reduction (after first drying at ca, 300°C in air for 15 hours) that the composi=
tion of this material is clcse to that required for Prlg.

Astatine Chemistry., A preliminary study of the effeet of hydrogen percxide on
agbatine in agueous zolubtion has been attempted. Since the abscorpiion of alpha
particles in water preduces apprsciablie gusntities of hydrogen perozide the effect
of hydrﬁ en p@fﬁX:d@ in radiec chemical ‘KPQﬁIW”ch is Jmnﬁwt‘n% whenswer 2 radlo
i a4 i i A estimate of thas
however

&
Sand bo sbabil

parogide
preliminary @xperimﬁn:
the zero state in azid

Most of the pre:
molar nitric acid,
nitrie acid solutirns
parchloric ascids were
Indioe that nww“hlorjc o
ing the partition

\f

radue

bheen found in 0,01 molar Sulfuaric

Ionization of Fission Fragments

tion of the fission f“aqm@nfq
uranium has started to give ragul
two groups of high and low cha
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a single group having its maximum frequency approximately at the energy where the
two groaps have their minimum, This result is related to the mass distribution of
the fragments found some time ago for high ensrgy fission.

Chemistry

Part B

The synthesis of 614 methyl=1labeled pyruvic

ey SOR (OEt)g . . CpHs00C-C00CEs . %
Ei,00,a >76H300203H5 > C2HZ000~C0CHC0405H,
NaOCHs
Heat N
———— CHzC000,H + COp + & CuH0H
H+

The synthe°1a of phenylalanine labeled in the side ¢hain in other than the
garhoxyl position will be undertsken in the near future. The studies on the
gynthesls of methyl-labeled choline and acetyleholine, bromomalonic aeid, and
an improved synthesis for the alivhatic aleohols have continued,

A program has been tentatively established and approved whereby ot labeled
compounds prepared by this group will be distributed through the Atomic Energy
Commission Office at Cak Ridge. Work is now in progress on setting up the pre-
Liminary organization for this synbthetic program.

The experiments on the decarboxylation of ¢l4 cay . ied malonic agid
have been completed with the decarboxylation of two s 2 on & sgale larger
than that reported earlier. In twe experiments, 6.0 and 1000 moles of the
sarboxyl-labeled acid were decomposed by melting., The g for separation

of the two astive products was improved by mﬁnor change techinique and apparatus
g0 that the frequeney rvatios of breaking of the ¢LR- ul 1 ¢12-¢1t ponds col-
enlated on all basss agrsee within rathear moderate 8Xd“liM3nT“L arrors, In Table I
balow ars compared the results obtained with both the L r=toale and small-scale
The bases of caleulation in Column 4 are {a) earben dioxide and
melonic aeid, (b) maloviec acid and acetic acid, apnd (o) caxl dioxide and acetic
acid,

TABLA I

™ P iR
Fio.12 Fio-14 Fyipo12/ 1014
SRSl
A B ¢
051640005 | 048240005 | 1.0140.017 | 1olaee0.02 | 101440.010
0.85140,016 [0.47440.015 [1,15+0.03 [1.11 +0,05 |1,1240,03
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Biologieal Chemistry: Tryptophan labeled with ¢l% in the 3-position of the

ring has been gynthesized and fed to rebs; n-methylnicotinamide waaz then isolated
as a pilerate from the urines and shown to be active. The position of the label
has not heen established.

Work is continuing on a proeedure for the igolation of inasbive melanin
from tunor homogenates inoeulated with labeled tyrosine.

Photogynthetle Chemistry. Experiments have continued on the feeding of algas
radloactivée carbon dioxide for sheort psriods of time and the isolation and dew
gradation of the labeled compounds so produced.

The use of anion exchange resins for the purification of amino acids is
belng studied.

Chemistry

Part C. -Subproject 48 B

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

1. Thermodynamics of CN and CH.

2« Heats of dissociation of F, and HF.

3. Vapor pressure of metals,

4. Gaseous oxides and hydroxides.

&. Thermodynamics of gaseous molybdenum and copper halides,.
6. Absorption coefficients of species in sun.

7. Low melting msital alloys.

8. Refractory studiss.

9. Construction of 4000° furnace.

10, Structure of solids.

Bagle Chemistry. Sclvent Axtraction. The following problems are under investiga-
tion:

The aquecus chenistry of zirconium.

The formation of the uranyl-TTa shelate in agueous sclutions,
Complex ion formation of lanthanunm,

o The basgic chemistry of ruthenium.

o o

L

IS AV ol

9, Medlcal Physics

Part A, Project 48A=-T

Radioautographic studies are continuing with radieo-ybttriuvm and radic-strontium.
New experiments using Y7~ will be =zet up shorbly,

Metvﬁnl¢e +gasev 151361"~<e are bein ? continued on the following fission prode
uetss Cb™", Pr Pa“d y AcT7, and As’Y, These studies are a contlauation of
the very onmnlete summary whleh ha been recently insluded in the last guarterly
raport,

Kipetic studies of the uphbake of radiocstrontium by rachibiz raks ars being
continued, including serial radicautographs to demonstrate any changes in distribu-
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tlon with time., Experiments have been set up to study the value of magsive doses
of parathormone, combined with zirconium citrate injections, as a potential de-
contamination procedure for plutonium and certain othser radiocactive metals. The
value of aluminum hydroxide in the diet as a means of increasing phosphate loss
from the body is being investigated as a means of facilibating bone resorption.
It has been found to increase the negative phosphate balance in severs phosphorus
deficiency and to decrease the absorption of radlovhosphorus from the zut follow-
ing administration by stomach tube. :

Work has progressed on two btargets from the cyclotron during the past
month. A solvent exbtraction method is being developed to separate tin and indium
from a cadmium target bombarded with alphas, and arsenic has been obtained in
carrier~free form from a deubteron bombarded germanium target. Solutions of
columbiuvm=zirconium, yttrium, and cerium have been received from Cak Ridge and
agsayed, and physiologieal preparations of praseodynium, zirconium-columbium, and
protoactinium have been madse.

Medical Physgics

Part B. Project 48A-II

Biological Studies with the Beam of the 184-inch Cyelotron. The effects of the
deuberon beam on mammary carcinomas of the type A mice were studied and the dose
that causes complete regression of the tumors was determined. 1t seemsd desirable
to also sstablish experimentally the effectiveness of the deuberon heam in giving
depth doses to tumors., The deuterons iomize much more densely near the low energy
end of their range than at the high energy portion and this property enables ons
to produce depth doses. 19 mice of strain A were taken and mammary carcinoma
tumors were transplanted under the skin., The mice were then exposed to the
deuteron beam in such a way that the beam had to cross first through the bodies

of the animals and later reached the tumors. The dose was about 4,000 rep in the
center of the beam. This amount was necessary to cause regression of the tumors,
but it was more than 10 times higher than the total body lethal dose would have
been., Due to the shape of the Bragg curve, this large dose was only given:in the
volume of the tumors, and elsewhere in the body the dose was kept considerably
lower. The selective irradiation effect was enhanced by additional rotation of
the miee during exposure to the beam around the centers of the tumors. Of the

19 mice irradiated the tumors completely regressed in 8 during the first 14 days
and only scar tissue remained. In the other animals, due to inadequate focusing
of the beam on the tumors, the offect is not complete and some of the tumors are
regrowing on the periphery. lone of the animals died from the treatment and the
radiation penetrating through their bodies caused only mild effects everywhere
except in the tumors. In two animals the white blood counts dropped to 5,000 on
the second day, and they returned to normal by the l0th day. Weight loss was
negligible in all of the animals, The skin adjacent to the tumors suffersd burns,
loss of hair, and epilation. It is not certain whether or not the skin lesions
will become permanent. There is a definite indication that with better transe
plantation technique and better focusing of the beam on the tumors, a much higher
parecentege of the animals will he freed from their careinomag. Among the 20
controls, 192 exhibit by now very large tumors and there it every indication that
all of these animals will die due to the presence of these bumors,

Thus, the princivle was demonstrated that by the use of hauvy rarticle
ionlzing beams it is possible to daliver a large dose somswhere daep in the
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animal tissue confined to a small reglon without causing appreciable acute radiation
effects in the tissue through which the radiation penetrated. The animals will

be kept until they die to observe the possible incidence of some delayed effects

and repeat experiments will he performed to study the radiation effect on tumors

in more detail.

Studies with the 184-ineh Cyclotron Beam on Chromosomes of Tradescantia. Dr. and
Mrs. Normen Giles arrived here from the Biological Laboratories at Oak Ridge to
undertake with us a eollaborative study of the effect of the particle beams
produced by the 184-inch cyclobtron on the chromosomes of tradescantia, Some
irradiations were carried out to obtain a preliminary survey of the effects and
nunerous chromosomal abnormalities were found. This study will be continued during
the next month.

10, Health Physics and Chenmistry

During this pericd final laboratory details were installed in Bldg. 5,and 12
chemists moved into thelr new quarters. Survey and decontamination of the vacat-
ed sectlons of Bldg. 4 were carried out.

The BResearch and Development Section activities included the following:

8., A speclally equipped box for Dr. Gofman for processing yttrium and
shrontium with minimum of expogure is being built.

be Controlled atmosphere arc stand for Dr., Conway's spectrum analysis of
radicactive isotopes is being assembled,

¢s. One tracer run has besn made on the spinner column of the "cow” for exe-
traction of ameriecium from plubtonium and samples are ready for analysis. Three
centrifilters are belng complebted for the Yeow™.

d. Protective box to enable milling of hot targets safely was completed and
hag bheen placed in use. "

¢. & decontamination chamber mockup was bullt,
fo The alpha-counting "finzer® probe was completed and is heing tested.

go Six gloved boxes were prepared, including one completely equipped and

shipped to the New York City Golden Jubilee BExhibit.

h, Six constant temperature haths for gloved boxes for microchemical work

e
are being built.

1. A box for transporting bombardsd targets was built,

-y

Jo The Jdebb B807 target assaably is practically ready: it is being tested
and fitted in the eyelotron,
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Development in instrumentation was as follows:

a. Anthracene scintillation counting for gamma detection and for survey
work: Circults operate satisfactorily on small erysbals available, Efforts

contimne, with some improvement, on growbth of satisfactory crystals,

b. Proton-recoll survey chamber: Polyethylene diaphragm type chamber
operates, but shows evidence of charging-up surfaces.

¢, Slow=neutron measurements: Calibration of pocket SN meters underway.

d., Columnar ionization effects in survey chambers is under study to deter-

mine whether misleading readings in scattered proton and deuteron fields are
likely.

LMB/7-21=48
Information Division
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