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MOll'l'HLY STATUS AND PROGRESS REfGRT 

Division of.Biology.and Medicine 

MONTH OF OCTOBER, 1953 

Weapons Test .Activities 

Neutron Dosimetry Program-Operation CASTLE. 

~e beinr: made to incorporate neutron measuring techniques 

Gak Ridce National Laboratory into the program of neutron. racli.at · 

ments being undertG.ken by the Navdl Research Laboratory during 

Castle. The program will be of benefit to both groupc- and will 

rninimum of expense and effort. 

The Oak Ridge research group has made use of neptur,iuJn, ur 

plutonium fission detectors in studies to deter:r.ine total neutro 

l~eut:ron measurements made during preYiou::; field test:: have net 

·wide range of nei.:trcn energies of interest tc the cioptysicists. 

d~tc. dc=-j veC .fro:n these fission detector me2.::.:·u.~e!l~ent::: would be 

c:.ble importance in interpreting the total neutron ciose. 

rtesearch :~cti vi ties 

and 

the 

consider-

Ce}_l Fre~ Photosynthesis. (UNCLASSIFIED) Phot-os;ynthesis, the process 

ty wl:.ich the enerc;.r of the sun is ccnverted to .fooc3 :::tuS.f, has ~ways 

bee;: ::tuc>ied in the ir:tact ceJ.J • 

··~o ., .\. 

_._ ·:-~,-1 
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The alga ~ has very large cells 

squeezed out, free of cell wall and cell sap. 

Laboratory, it has been .found that this preparation "When placed 

atmosphere of Carbon 14 synthesized carbohydrate. Thus a cell 

free medium is capable of carrying out photos-j'Ilthesis. 

Effect of Thermal i~eutrons on Seeds. (UNCLA.SSIFIBD) The 

mutations produced in barley seeds by doses of X rays and the 

has been compared with the amot:nt of damage ibition 

and the amount of visible chromosomal damage. At Brookhaven l~a 

Laboratcry, it was ,;:'oun-::i that the nutation frequency was closel 

with the chro1nosomal ·ia..r:1age but not correlated with growth inhib tion. 

This neans that w:.-t.h thermal neutrons many more nu.tat.ions will b produced 

for a ei ven der;rec o:: i:ljUY-.f than lO::L I rays' and thu3 thermal :"l ut:rons 

zive ereat pro:n_ise aS a tool fo~ genetic study. 

Use o.f ?tc_s2horus J2 in Sier.le Cell Aneinia. (UNCLASSIF'IED) Sickle 

cell anemia, a serious blood disorder i::-i which red blood cells a :5u"'.e an 

abnormal sicv..le shape, a:~fects app~oxi.Jnately one i:i. 500 neel'.'o ~1 ldren. 

Under a project uith the H0\-1a::'l University, a study is beinc :>lad o.f blood 

fron victims of this disc.3.:.>e bo-th .'1.S a means o.f increasing an un ersta""!dins 

~f-:;J.t. ;;~csphate e:--::chanr;es he 
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red blood cell membrane are at a slower rate in sickle cells an in 

normal cells. The alkaline phosphatase in sickle cell anemia lasma is 

significantly higher than that in normal plasma. Initial stu es on 

phosphate transfer using metabolic inhibitors indicate the abs nee of a 

certain enzyme fror.i the sickle cell anemia blood. One of the ost signi-

ficant observations of this group on the problem is that one o the 

prctein components of the plasma has a different mobility as 

by electrophoresis. This finding is being investigated furth 

additional electrophoresis equipment and under varying eA-pe · 

ditions. 

This work a:>mplements other investigations in which the part 

of hemoelobin in sicY.le celJs is found to be different from t nor-

m.al cells. 

Shieldins Studies. (UNCLASSIFI~D) The problem of adequate 

stie}cing for personnel protection :in Equipnent designed for 

r:ources must be coupled with that of ecc·nomies in operation. er lower 

enero-r ranges, shielding: is not an expensi vE factcr. However n the use 

of higher intensity radiations, the problem of personnel prate tion in-

valves high expenditures. This prcbleri is being investigated nder a 

ccor~erative project w:itli the Natio:ial Bureau of Standards to d term:.ne 

ce~ign factors of vd.I'ious types cf equifr.ie:";i; in whict savings d.ght.;. be 

:::-eal:i zed, anci at the same ti:ne to ceterniirie with i:;reater aecl:r cy the . 
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validity of former assumptions so that more reliable calculatio mey- be 

made in shielding design. The present work is concerned with th attenuation 

characteristics of. a shield wtlen the rays from the source enter he shield 

obliquely. To a first approxi.Ir..a.tion, the effective thickness of the shield 

has been assU111ed to be the length of path of the ray in the shie d - that 

is, the more oblique the direction of incidence, the longer the ath and 

the greater the degree of shielding. In this study it ha::: been hmm that 

'While oblique thiclmess of the barrier :may be utilized in desig 

ment to shield against the primary ray:;;, the contribution of sc 

radiation from within the shield may become appreciable. 

g equip-

tion increases significantly as the obliquity of the incident r increases, 

because of the shorter path length for a number of the scattere rays. 

Data obtained from these investigations will be applicable to the 

desien of protective shielding for personnel operating cyclotro s, Van de 

Graafi' generators, or handling Cabal t 60 and radiu...'11 sources whi h are used 

in research and therapy. 

Radiatior. Instruments Program (UHCU;SSI.?ISD) 

Recent work ur,der the cooperative ccntract with the Natio 

~)t211dards for studies in the radiation instrument field includ 

l. Study of .Film Dosimeters. _.:i, report h«.s been co:npJete 

Bureau of 

tion of the several types of film dosimeters in use ;:,t the varj us Conr.i~>s:i.on 

in.stallations. The ;.;'Crk ccnsisted of two parts: 

'1 E ARCHIVES 
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a •. Study of the sensitivity, quality dependence, an 

maximum range of the film badge; and 

b. · A cross-calibration study. 

Some 15 different AEC instal1ations participated, and the indings 

::how that most of these insttllations are able to get a fair d gree of 

·precision in measuring and interpreting gamma and x-ray radiat on doses 

over a wide range of energies and intensities. The survey has een im-

portant in pointing out areas ;.,i1ere intprove1nents may be initia d in order 

to reciuce inaccuracies in film dosimeter measurements. 

2. Testing of Radioactive Electric Cells. Tests were ma e of two 

~·7cdel E-50 electric cells of the radioactive source type manuf ctured 

by the Radiation Researcl: Corporation of West Palm Beach, Flor da. These 

are the first cells of this type which have appeared on the Pre-

liminary results indicate that the load characteristics are 

i.,!-1ose claimed by the manufacturer. However, the voltage of t , cell::: 

when no load is applied stowed sornc dependence on humidity cc 

It is e::-:pccted that electric cell:::: cf the r~c"io.:i.cti ve source 

::·:i.n:'. l;ide applica.tion in low ci.;.r::-cT."'... ~:cvi.cE',::; •}he::.·~ lone stora and sr:ciJ 

b3:.ter::' dir.1ensions are required. 

jr.::ct C·E water decontareina~ion. T:1.:-: }J~,<:·r~: w;:.:c ~;et up in l950 o prc':ide 

ARCHiVES 
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the U. s. Public Health Service at Oak Ridge. ere present 

from AEC, U. S. Public Health Service, Department o:f Defense { · SWP), 

New York State Waterworks Col'll7lission, and the American Waterwor s Assccia-

tions. 

The meetinz included -discussions of the Interj_m P:!'Ogress R port sub-

Jr.itteci L:,c :.~1e Oak Iiidge research group, and the followi.nc subje ts were 

covered: Research on the decontamination of radioactive waters the problem 

of radioactivity in water courses, reconcentration of radioacti ·ty by 

natural agents, water decontamination, and instrumentation. Th subject 

report w:i.11 be revised to include fm-ther 0tucies an<' later is._ ed as an 

official document for distribution by the Oak Iiidr:e Hatfonal L oratcry. 

It cor.tains co:nprehensjve data on decontarrd.natior. studie!:: @ld \· 1 be of 

considerable value to all waterworks enGineers in the countrz, n addi-

ticn to havi:;g wide applic2tion in AEC operat::..cn:o;. 


