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DETERMINATION OF TOTAL 
BODY RADIOACTIVITY USING 

LIQUID SCINTILLATION 
DETECTORS 

and F. N. HAYES 
La A h a  kiontihc L.bonrory, New Mulco 

CpLindricd lcael inwrtr. 14 in. in diameter in one 
c m  and 90 in. in diuneter in another, 32 in. high 
and 0*015 in. thick, were pl& in the tmk, leaving 
ur mnuler region Wed with liquid mintihtor 
(toluene-tmphenyl-a-Nphthyl phenyl ox.zale). A 
l e d  ihicld ti in. thick M placed uaund theuambly, 
leaving only the top of the Wrt open. The forty- 
five photomultiplirrm were conneoted in pbdlel urd 
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From the table it is eean thst 
ai 't'he counting efficiency pw 

lhmnrepratmn for  the bare soum . i D ~ l 0  StlNTI , ,LrOC WBB about 60 per cent. ( b )  The 
COUIIting-IYbte from 0 I pC. of 

5819 PWOTOIYULTIPLILR WEE ' count d ~ u m  In the dog woa 879 per  m., 
gvmg en overall count= e b ~  of 15 
ciency of about 26 per cent. 

' * 
PREAYRIF IER h obtaorrscd ruth humw. in tht 

The large wrt w a  d far . which 
the meaavements on h m  
who were able by doubling 4 I ' 
t o  be entlrely vlthin the 1pBQt, 
The energy p t e r  Were the lsmc Of _L Of th ae m the previolm experiment. A 
beckground run ~ a e  mads ba 'he t 

fore and after eech memure zjE 

¶' I -2c - - , t A G  5 L l e . 3  

30' 

:E: I 

Fig. 1. hotbml rh d d@(.etor with bloct d 

ub.  &the H)u?ce s m h e d  the top or bottom. the 
pmk Lmmme lm well defined. The line repraentm 
pubm remalting fmm the complete Compton d e e a -  
txon of one of the cobalt-60 y-rsp (1.17 and 1-32 
MeV. ?edpacti~ely), wad the broedening of the high- - ude raults from thow casea ID which both 
Y - D y a  M &taOted Bimult~OOUdy. 
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i2oa ex- 'P. H.' w r e  counted in their 
end no &mi wm d e  

w kminrtioa such Y mig 
the h i r .  "he oubjects 

I p-t rorking mth 
clothes of 'W'. B.' were 
637 countr per aoc. It 

Q rrthar kgh rsmalning 
contarmnsnts. 
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CULSf HEIGHT - VOi18 

N. t .  Cmdmg+W pah bamt dua (a & wb6It.W~ 
-*hWtmrta 

h& O b k d  vilh 0 w. A dog O f  a w X & t d y  
36 Ib. mQht .N anuthetmd .ad counted in 
tho d hmrt. A lohation wnt.ining 0.1 vC. 
mdium in oquilibriam with it. W y  pnxiuote M 

in the fnnorrJ Vsin, and (flve mm. after 
an) the dog ~y -in 'Vated'. The total 

to O*b3.0MeV.,ua ~m inT.ble 1. 
mthg-mw OM m ths m-1 b.86 IT.. 

Tsbh 1. B m T  rn w8 on b Do0 

It4m cmnbpawc. 
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The efeciency for detectmg d u m  in this counter 
w determmed by ccluntmg Dr. Wright Lmghsm 
’.L.’) holding e U,2.$2. a t a n d d  radium uource 

I 
,inat his etonkch. IO thet t.he uource wae mtirely 

lhialdbd by hie burly as he sat in the ineen. The net 
mmting-rete waa 1,133 .w.-*, yielding en eflciency 
of 15 per cent. The stackticel fluctuetione m the 
w o u n d  ( i 6 see.-') correqond to sn uncertsinty 
in the tota l  redium of IO-’ C. The precuion m t h  
which it i n  poseible to determine the radium content 
rppears to be limited by the uncertainty in the amount 
ofother radioactive nubatences preeent in the body. 
rad by the uncertainty in the degree of ebina t ion  
of radon, which u p t r  the radioactive equilibrium 
of the subsequent daughter productr. Mat of 
tbe ~pmms-mys detected probably come From 
milium. It ia interesting that, elthough one of the 
ubjectr (‘P. H.’) hee worked for many yeara with 
d u m ,  thorium end rneaothorium, his redium 
-t appewu to be not greater than about 

ConcCwionr. In view of the foregoing, it ir poasible 
with a counter of thh design to determine the tot81 
d u m  content of the body at levels well below the 
p n t  set tolermoe (0.1 pC.), and to make similar 
dabminetiom for my eource giving sufacientlp 
energetic y-rays. In the ebmnce of the redium group, 
the potmiurn content of the body can be me& 
with good sccurr~y, acid it ir quim conceivcrble thrt 
rpplio.tion of thew techmquer could yield important 
r d t e  in the etudy of the role of potwium in t,he 
mtabolic proceas. These rneeeurements can be msde 
m short time8 in t4uo with little inconvenience to the 
abieof. 

0.01 pc. 

6- tbir counter WW not rpeCrfic8lly for 
ibs purpae of the p-nt experiment, it rhould be 
pmible to simplify and improve the ryatem for thin I *pe of nwmuexnent. For exemple. the ten-ahannel 

O B I T U A R I E S  
Prof. H. E. Ficrz-David 

Scimct ~n 3mtzerland haa gustauied a great LMII 
in the death on Augu6t 25. et Zurich. of Prof. Haru 
Edluvd Fieri-Devid. Born at Zurich on trenu~uy f i .  
1882, Fien-Devld began his education tn his native 
citv, eventually qecializisg m chemutry and proms- 
c u t i q  further rtudh in London mad Xurrrch. In rhe 
earlier p u t  of hb c m r  he obtained B varied expen- 
ence of applied chamintry. in pertlouler with the 
International Nickel Company, a h  in brewing 
chemistry. and somewhet later with the finn of J. R. 
Geigy a t  Bade. Eventually he developed a spocid 
intereat u1 synthetic dyer and the ta?hnology of dy-. 
dyeing proc-, and textile fibrm. Thus, in 1917 
he WB. eppornted to the chair of orpenio chemcal 
technology, in the Eidgend-iache Technieche Hmh- 
Ychule. Z u r i c h 4  post which he BUed with distinction 
over B Long period, until hia retirement M emeritru 
profedor. Hia field of work u reflected in a sen(* 
of stendard publicationr. including “Grundlegende 
Operstionen der Farbenchemie”, “Kiiastliche organ- 
ische Farbstoffe”, “Fortaohritte der Teerfarben und 
vepwandtm Indwtriezweige”. and (with E. Xerian) 
“Abrias der chemiachen Technologie der Textilfaaem”. 

A cultured man of wide interant& Fien-David had 
an in tenut iod  outlook. He WM 8 good bgUI8tt, 
and he cherished the h-nirtic q e c t  of his science. 
This laat feature of his character found effective 
expreurion in the elegant historical etudy of alchemy 
und chembtry which he publiahed 8t Basle in 1946 
under the title. “Die Entwicklungageechichte der 
Chemie”. Signgcantly, he dedicated thb book to 
his friend, C. 0. J ~ a g  ; for among h u  varmd interest. 
he WM a member of the Paychologicd Club of Zurich. 
Although an aportle of progrew in &&try and iU 
applicationr, he deplored the methods of ‘mam- 
production’ end the intenre epeciolizuion to which 
etudente are subjected in m y  modern tad~h ing  
leborstorier. Moreaver, he recognized the OMIPIOU. 
importance of a humrn relstio~hip between teacherr 
and etudentr. Looking back to hia own student-days, 
in 8 letter written a few yeua &go. he crystallized hi. 
feehgr for a paat order of thingn into 8 sing10 
aentence: “In thu age, one ~IU forgotten how to 
live”. Jom Rws 

Mr. W. N. Croft 
WILXJAX Noim h r r .  who did on July 10 in 

hia thuty-eigbth you. joined the Geological D e w  

- 

d p r  could be r e p h d  by e eingle-chermel 
arlpcr, or perhap merely a sceler with 8 dir- 

lo. ‘minuor. Where good energy re8olution Q not M 
Q e t  fector. it would probably be porible to 

a m y  fewer photomultiplier t- withoat 
MOUE 1- of counting-rete. The size of the detector 
awld be increased conaidersbly to eocommodWa the 
mbjeuts more comfonebly. If d e r  animalm ere 
b be coupted, the counter size end number of tuber 
auld be reduced. Such 8 counter L being built at 
bh kbontory for studier on dogm. 
The background due to c o a n b  mya w w  by no 

- 

Iru negligible, and would be redwed W t s r U y  
by dditionel rhielding or by going to aem-level 

h t b  dtitude of 7.300 ft. Bt which t h  6-h- 
2- d u were cemeci out. 
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