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Tablo IV sho va tho correspondi n g re llts ror the cesium 

diaint gr tion rate tions. cal33 c4rrior was added to 

tho 1a t two mplea as a test for adsorpti on 1o n.s. ny ad-

sorption which did taka place appao.rs to hav" been negl1gibl • 

1 
2 
3 
4 
5 
G 
7 

Diaintoerations 
per socond 

Di intogrntions 
p r ..,.,cond 
per ml. of 
Solution x lo-5 on film 

31 . 27 
31 . 35 
31 . 38 
31 . 25 
31 . 33 
31 . 30 
31 . 40 

Av rago 
Corr cted i'or 
intornal conversion 
electrons nd for 
seo cm d&.ry elect·rons 

Corr oted for csl 4 
contribution 

1 . 298 
1 . 305 
1 . 307 
1 . 2U7 
1 ., 303 
1 . 300 
1 . 308 
1 . 30::S t 0 . 004 

1.174 ± .0 . 004 

1 . 139 :t 0 . 004 

* co1•r•eo ted for oo1nei donee loss and bo.ol:ground 

Tho greement bot eon the concentration values ob-

• 

t lned Cor the sr90 solution in this inve-stigation (numbers 1, 

2, and 3) and thoso obtained by other xp r1 nentors in the 

s mo laboratory (nuobers 4 and 5) 1s sho n in Table v. 
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Values 1 ann 2 e ro obtained using n solution containing 

1 r gm. per ml. ot• sr8H for isotope dilution horeaB 3, 4 and 

5 were obtained using s rfl8 solution of concentration O . l~m. 

per ml . 

Cone ntrat 

t;u.rnple 

1 
2 
3 
4 
5 

Avera~e 

icro~rams 
of Sr 0 por ml . 
of Solution 

0 . 127 
0 . 124 
O . lf~3 
0 . 125 
0 . 1 ~~3 
0 . 124 t 0 . 002 

In T l)le VI, the concentration of tho {,al~7 solution 

is reported . Two csl33 solutions with d11:'f rent ooncentt•e.tiona 

were u ed for isotopA dilution, ono for tho first throo sam­

ples nd the other for sarnplea 4 nd 5 . 'rh1s hud no apparent 

effect on the concentration valuo obtuined . 



'!'A3I.f" VI 

Cone ntration of Csl37 Solution 

S mplc 

1 
2 
3 
4 
5 

Avorago 

icro"' r mo 
of oal:37por ml . 
of .olution 

0 . 0310 
0 . 0315 
0 . 0320 
0 . 0311 
0.0314 
0 . 0314 + 0 . 0004 -
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The llt"lits of error shown in Ta.bltl's III to VI are the 

st~nda.rd devi tlons of tho independently dotol"rnined valu in 

each tabl~ and uro conoid r d tor present limit imposed by 

the moa ure . nt of small volumes of oolution. 

Substitution of the absolute dis1ntc,,ration ru.te (cor-

rae ted for y90 contribution) from Table III nd the m Mbor ot 

toms present :t'l.,O Tabla V into equation [1] gives a· h· 1f-

life of 27 . 7 0 . 4 ye ru for sr9o. Similarly the aver ee vnlu 

from 'fal.lle IV and VI givo a h lf-11!'o for t:slS7 of 26 . 8 0 . 4 

years . Tho pr.•oe1 ion .r~i von in both cases is thd standard de-

v1at1on CfJ.lculated on tho baai of the prooisi.on reported for 

the o.vero.ge concentra.ti nu and is1ntegration r to • 

a 
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(B) Co Ear1son i th Currently; Ji.Ccaptod Half-L1 vea 

(a) Stront1uc 90 

Power and Voigt (51) follo od the decay of a sr90 

sample for a period of sovon yt!}ilNl vd th a J.,uuri taen electro­

scope . They obtained the currently ocepted vulue of 19 . 9 :t 0 . 3 

year for the half- life , a value consido~ bly lo er tl~n the 

27 . 7 '!: 0 . 4 year value resulting from this vork • 

.F'i ~ilon yield studies of u235 provide avid nc for 

choosing bet-.een the 19 . 9 year value and the 27 . 7 yen.r vnluo . 

It follo~.~s fl"on equtt tion [1] that the fis."ion yiold of sr90 

ma,r be ev lu ted from a determination of' tho sr90 di$inte­

grat1on ttato cor•re pond1ng to n!ven am unt Of u235 fitHlions . 

Gland nin'a v lue of 25 ye rs (50) for the half- life of sr90 

assumed the yield of th1a isotope to be on a mnooth fission 

yield curve . The 19 . 9 year half - life woul d lead to a fission 

yield some 20 per oent lo er whereas the 2V . 7 .rear halt'- life 

m1ld corr spond to a vtlue about l i per cent abovo the smooth 

yield curve . Inve .. tigations in thia laqor,atq~y (6?) .show that 

the fission yield of sr90 is high and that the o0 rrespondlng 

fission fragment of masfl 144 has yield about 7 per ,eent 

above th., smooth fiasion yield curve . These t ·tond to 

support th~ value of 27 . 7 ! 0 . 4 years for th half- life of Sr90 . 

In private oornmunico.tion, Glondonin and Stolnborg (68) 



revo:rtcd ~ vulue of 28.2 yeC~:r:•s for tho h lf•l1:t•e of sr90 by 

ua1nt: th EH m method employed in this invo-atir;t t1on. r.t'hey 

h1.tvo not, ho vor, indicated • ny precision for their rasul t . 

In ddi tion Dr. Voigt h s expr• ssod the o pinion (69) th t 

thoro y hnv boon lo s ot t:t r.rplo during tho eottrse of tho 
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chunge• in•oounting- ra te - wi th- tlme studies lelH '·nl to the 19.9 

y ar value H>l) . 'his ·would h v resulted 1n too rup1d 

chu.nc i n tha counting rate and consequ ntly too short a 1:alf-

11.fo . 

(b) Cesium 137 

~eoantly, workers u.t lfal"\"Joll report•d 30 . 0 ! 8 : ~ yoars 

as tho h l f • life of cal37 (70). 'their experinontn rore basod 

on the s mo approach thAt w a used. 1n this ork, 1 . . , n ab­

soluto di 1ntegr&t1on r t det rmlnation and isotope dilution 

along ith tho mass noectro eter . Uo ovo:r thoy used. a sampl 

mounts, films 1th supcr!'icial donsitios us high u.o 250 m. 

por squaro om. and y t tho oorroction they pplied for absorp­

tion 1n tho nouroc mount wo.s only 1 per e nt . Jny of the throe 

method~ monti nod in p rt (A)(d)(l) of tho expor1.rnontal soction 

(l .a.s ., nand i oh or absorption curve) would p:rodict a largor 

correction. tlevortholoss this diso:repuncy 1a not of uf'fioient 

mugn1 tu<l to uccount for a. di£.1\;r 110e of 3 . 4 yonr•a in hu.lf• 

li.fo r osults . 

The currently accepted valu B of 33 2 ye ra (8) fOl" 

the l' a.l.f- lifo of cal~7 w s c loulated :from changes 1n the maas 



3'1 or f1 ion pr u s 1~-

f ring up to . t: Y· t r. 1 a. (.'!,• I'" r · c nt studi~ a o. D1r:t.ilar 

r tios ha.v h., n d in this l ~oratory 1 b. l!as ion p;r•odu · tS 

1 t ring u.) to • 5 ar, 1n :;P. and l na rr: ·.u t s , shown 1n. 

' 'abl VII t g1 'I· a hul:t'-l1t~~J of 26. 6 t 2 ynars { 71), ADJ' var1• 

t1on in th~ r.~lat1V''1 y1t":~lcla o thP srut.pl n o m.Jnr 1n t 1a 

h n·r ·oul~1 1 a ~r1all t ~"'' tlv~ c eulot h lf•lif • p :r-

10Ul r 

"' 
at no thl"' cllun •\('! in th ~sl35;col'37 rot1o, B nina 

yonra, ts s. all. :1oth h ~6. - nn 33- y 0. val.ul'\s r o· -
't 1n y omp, r1 oon 1' 1f1' r nt fis ion protluet sm. plea and 

h nc dnp n' on th · s .. tu:tption th\) oh n...., .. tn th•"' rf')la t1v 

1nsion .vteld u to , i.t'l .. r nt 1rr 1n t1 >n on .1 tiona l1 r 

Sl ll 'f'n a.d. 1.t1on. it sh uld .. note tll·'!l t o.J.l thl!) half• 

plf;), t t o d1!f' . x-~nt ll. _ :S • It • is hatl (,!U oont 11 

t t:u · loul tPd h lf ... 11 Vt'\B would , l l"lr than th r o.l value. 

t v rth .l s 1., it 1o t: lt , lle t h 26. 5-y nr a lu11 n.v~d on 

oompl t·l · lnd p ,n~~ t m~n ur-m~nt 



StUtple 

1 
2 
~ 
4 
5 
6 
7 

7 * 

TABLE VII 

Hal f - Life Values t'rorn Chanr:es in the Csl37 /Csl33 Ratio kli th 'i'i 

Time Since 
Irradiation 
in Years 

1 . 282 
1 . 470 
1 . 767 
1 . 915 
2 . 282 
2 . 3€0 
7 . 910 
9 . 636 

Age 
Dif.ference 
in Years 
ith respect 

to !-iamplG 7 

6 . 628 
6 . 440 
6 .143 
5 . 995 
5 . 628 
5 . 550 

Age 
Difference 
in Yearn 
''i th respect 
to Sample 7 • 

8 . 354 
8 .166 
7 . 869 
7 . 721 
7 . :554 
7 . 276 

c8 137 /csl33 
determined 
with amasa 
spectrometer 

0 . 9074 
0 . 9058 
0 . 925 
0 . 8929 
0 . 8089 
0 . 8757 

~~verar;o 

Half-life 
in yoars 
from 
Sample 7 

26.2 
25 . 7 
25 . 0 
26 . 0 
25 . 3 
27 . 5 
26 :t 1 . 5 

llalf-llfe 
in years 
from 
Sample 7 • 

27 . 3 
26 . 9 
26 . 5 
27 . 4 
26 . 6 
28 . 5 

.t .. vera. :t) 27 . 5 t 1 . 6 
Ovorall Avernce 26 . 5 :t 2 

7 and 7• are the same sample at two different ages . 

~ 
~ 

" 



(C) In<Ucat1ons of Futuro Hea arch 

Sr90 and Cs l37 · ro .oat import nt bacau"'e they ur 

rel at i ve l y l ong- 11 vod nd plentifu l i n fission products . 1-dee.­

suremant of these two h lf- livas as therefore of eonaiderabl e 

inta;r.,st but tho method reported in this thu in 1a by no mann 

i itod toto isoto ea . The aama techniques could ba ap•lied 

t o fiesion product sml 5l a s well as to many other ra 1o1so topes 

w1 th similar h1.1. l £-11 ves . For exarnple , any l alf- life betw en 

that of 2 . 3 - year Csl34 a.nd 400 yetl:"•Lo.l~7 c ot ld be measured 

thi s ay . Depend:1 ng on :trnprovetnents in count rs and c ounting 

t chni qu s 1 the :r· nge could be extend d much f a rthe r . Al pha 

emitters ~ou ld be ea sier to work 1th than b ta emitter·s 

since the former invol ve mono- anerg ,t i c 1~adiution and abso• 

lute d1 intogrktion rate dotorminat1on ould ba corre pon• 

dingly slmplifi~d . 

The eope of th i so top dilution mothoci could 1n­

el.ude t he determinet;ion of half'- livos fro . th ruto o.f product 

for tion. r o r examplo, in tho determination of the hal f ­

life of tri tium (section (A) (b } , H1ato:rica.l Int oduction) 

i otOJH:~ dilution cou l d be UIH)d to meaoure vory am ll mounts 

of Bo formed . Clearl y , the method 1& pplioablo to a w1de 

rnngo ot' a l pha , bet or ga r::rrta half-11 ves ot· both solid and 

gaseous r dioi o t op s . 
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