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Develc",;?lent of Countizg Method 

14uch w o r k  hcs been done on neasurir'-g tile anount of 1131 i n  the thyroid 

a1md after ackznistrctiou of t he  re&ior?ucli.de t o  subjects f o r  diagnostic Y 

and tkzrapeutic purposes. ( 3 )  Far less work has been done (1n measuring very 

S P ! ~  &zou~?'is of i n  the thJroid. B u r ~ h ( ~ )  measured nanocurie (nc) anounts 

c m i e s )  i n  residents in t he  v i c i n i t y  of WinOscde following the reactor  

accident tkere a i d  C ~ , m b r  2 et.a).(5) measured Z131 i n  the thyroid or iginat ing 

A s t x ? ~  vas rzde  t o  f ind a senci t ivc detectar  ar-6 ccl ibrate  it f o r  measuring 

of 1131 were place& a t  t k  d y r o i d  posi t ion i n  the.  

and the phectom vere then counted using each of five 

background a t  the  neck of 4 subject was measured 

w i t h  each detector.  The detectors  t r i e d  were: 

1. A 3" x 3" ITaI(T1) c r y s t a l  positioned d i rec t ly  i n  f ron t  and in 

contact with the  neck a t  the  posi t ion of tke th-yroid lobes. 

2. Tvo 2" x 2" 

the  thyroid 

NaI(T1) c r y s t d s ,  eech centered over a lobe of 

and in contact with the neck. 

l?cI (Tl )  cryz2:S.s, each centered over a lobe of the  

i n  ccr.%t~; wi t ; ?  t he  cecl-.. 

http://re&ior?ucli.de
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Detector 
No . 
1 

2 

3 

i 

4 

5 

Ikckgrcund Count , 
Per 5 Uin. At The 
Ikck O f  .4 SuSJect 

Counts Per 5 Min. From 
Source I n  Neck Elan tcm 

14ininum k t e c t a b l e  
&.our-t For 5'Min.* 

11,390 

13,274 

28,822 

5 ,478 

75,884 

181 15 .C 

172 

1,288 9.0 PC 

-z Tkc rxi.nirnu?l detectable mounts were calculated from t he  equation: 
K r3- 

UDA = E . 

Ifhere K = ?robabi l i ty  consta.n%.,td,:en t o  be 1 

C = counts zer picocurie i n  the counting time 

B = baclqgound couTIt i n  the counting tirce. 

The l.ID;2 values l i s t e d  are f i g w e  of nerit  values ra ther  than actual values 

s ince the conditioas around the source a re  not e.xEctly the same as t ha t  of 

a human thyroid. Detector No. 5 zives the lowest X1IlZ using the neck phantom. 

I n  counting a scbject  the  14lY. isill not be as 1ov. T%e 9-3/8" diameter 

crystal c a m t  be placed su22ciently close t a  t h e  thyroid because it touches I 

I 
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hc.rqcver, ~ 2 6  

photopeak. 

c rys t a l s .  

STZller tkic2sz;s 1*z;.ultet i n  fairer of the counts in the  

These 'nro fac tors  grestkj r e h x  C:e sens i t i v i ty  of the th in  

Txo sources or' near backgrow-d e c t i v i t y  were placed over the two lobes O f  

the  thyroid of Q subject .  The subject was counted with defectors 2, 3, 4 

and 5. 

of tke su'sject. ~ h c  gealis cf cs137, 2-.65, ant are  also present. me 
results C G - ~ ~ , X I  t:?z y c v i o u s  e:cperixer,t S h O i r i z z  detectors 2 ar,d 3 give the 

b m t  sens i t iv i ty ,  da tzc tc r  5 is l z s s  sensit ive,  m d  detector 4 i s  so insensi t ive 

Figure 1 shovs har  the 0.36 rricv ped: is  v is ib le  above the  backgound 

' ti:z LXdi LS not visi'ole. 

T!iz s ingle  3" x 3" c y y s t d  vas seizctzd 8s the detector f o r  use. 

arrangment of trio 3" x 3" crys ta l s  is only slightly more sens i t ive  and i s  

muck nore trou'ds to sgt up geometricdPj a d  e lec t r ica l ly ,  for routine 

cornzing. 

&nab phmtca.  

thyroic! buil t  i x o  t k e  neck irere f i l l e d  r r i t k :  a calibrated solution of 11% 

Tha thYyroi.2 I1;l vas then meamred with the  detector d i r ec t ly  i n  f ron t  of 

aEd i n  contact : r L t n  the neck t o  obtain a cel ibrat ion factor .  

3.72 courts per minutes per gicocurie i n  t k e  th j ro id  gland. With the  

dzxc::tor veqr close t o  the thyroid scxe e r r x s  r r i l l  occur due t o  the difference 

The 

Tce decector rras cal ibrated using en Alderson Research Laboratory 

Tkc phan~om vas f i l l e d  with i.r&ixr axd the  two lobes of the 

This factor  was 

is the  s ize ,  shage and locat ion of the t>yr:ZS si&?& i n  people. To get  the 

0 0  I U23b 



Dztection of 1131 i n  Residents of the lTox-th?rest 

I n  the  Fall of 1961, the  f a l l o u t  debris from tkc  U.S.S.R.  weapons tests 

caused t h e  content i n  milk t o  rise. mi?-; October, 1961 the coxent ra -  

, 
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Table 'iI 

Not Detectable 
75 
128 
135 
54 
63 

i8 
ilot Detectable . 

.ad L Datectz3le 
;;ot I)? t z  c t i o l e  
::ax Detectzble 

---- 
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Stopsed d r i d d n g  m i k  after 
f ive  days' 

The r i l l  ? m L :  on the r'irst day 112s axdyzed L T ~  fsr-3. t o  contain 80 picocuries 

gzz cG;rt. LLL 02 succeedifig days Tias r,ot a m l p e d ,  but it a p p e r s  t ha t  tke  

I13l ccntecT i n s  2mbably lover.  TSe @ m a  spectruia of %he subjec t ' s  nec!r 

or; tllrae drys d u - 5 3  the e4qer icent  is  S ~ G : M  ir: F i O v e  2. The background 

has no-c been subtracted from these spectra. S e ~ e r a l  other subjects drank 

the seem braild of m i l l ;  a t  the  rate of one q 2 r z  2er dzy. The r e su l t s  observed 

were similar t o  the ones described. $ ! t e r  i)zcez.-ser 15, the 1131 concentration 

i r -  p i l k  vas so  low.that it c o d 2  ?ox 'x dexzc=zC i n  residents of the loca l  
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