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Values 1 and 2 were obtained using a solution contalining
llpgm. per ml, of 8r88 por isotope dilution whereas 3, 4 and
5 were obtained using 5r88 golution of eoncentration O.%’gm.

per ml,

Concentrat
licrograms
of 5r¥0 paer mil.
Sample of Solution
1 0.127
2 0.124
S 0.125
4 '0.125
5 0.123

Average 0.124 % 0,002

In Table VI, the concentration of the CslS7 golution
is reported. Two c8l33 golutions with different concentrations
were used for isotope dilution, one for the firat three sam=-
ples and the other for samples 4 and 6., This had no apparent

effect on the concentration value obtained.
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TABLE VI

Coneentration of sl Solution

Micrograms
of 08ld7per ml,

Sample of Solution
1 0,0310
2 0.,0315
3 0.0320
4 0.0311
6 0.0314

Average 0.0314 % 0,0004

The 1imits of error shown in Tables III to VI are the
standard deviations of the independently determined values in
sach table and are considered to represent limits imposed by
the measurement of small volumes of solution.

Substitution of the absolute disintegration rate (cor-
rected for Y90 gontribution) from Table III and the number of
atoms present from Table V into equation [i] gives a half=-
life of 27.7 * 0.4 years for sr90, Similarly the average values
from Tables IV and VI give a half-life for Csld7 of 26,6 ¢ 0.4
years, The precision given in both cases is the standard de-
viation ealculated on the basis of the precision reported for

the average concentrations and disintegration rates,



(B) Comparison with Currently Accepted Half-Lives
ggz Strontium 90

Powers and Volgt (51) followed the decay of a Spr90
sample for a period of seven years with a Lauritsen electro-
scope. They obtained the currently accepted value of 19,9 20,5
years for the half-life, a value considerably lower than the
27,7% 0.4 year value resulting from this work.

Fission yield studies of uess provide evidence for
choosing between the 19.9 year value and the 27.7 year value,
It follows from equation [}]that the fission yield of Spr90
may be evaluated from a determination of the Sr% disinte-
gration rate corresponding to a given amount of U235 fiasions.
Glendenin's value of 25 years (50) for the half=life of 8p®0
assumed the ylield of this isotopa to be on a smooth ission
yield curve. The 19,9 year half=-life would lead to g‘fiasion
vield some 20 per cent lower whereas the 27.7 yaar.balr-lifo
would correspond to & value about 11 per cent above the smooth
yield curve. Investigations in this laboratory (67) show that
the fission yleld of 8p90 is high and that the corresponding
fission fragment of mass 144 has a yleld about 7 per cent
above the smooth fission yield curve. These data tend to

support the value of 27.720,4 years for the half-life of 8r90,

In a private commmnication, Clendenin and Steinberg (68)
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reported a value of 28,8 years for the half-life of Sr% py
using the same method euwployed in this investigation. They
have not, however, indicated any precision for thelr result,
In additlion Dr., Voigt has expressed the opinion (69) that
there may have been loss of sample during the course of ﬁha
change=in=-counting=-rate-with~time studies leading to the 10.9
year valﬁa (51)., This would have resulted in too rapid a
change in the counting rate and consequently too short a halfe

life.

(b) Cesium 137
Recently, workers at Harwell reported 30,0 2 8:§ years

as the half-life of Csd%7 (70). Their experiments were based
on the same approach that was used in this work, i.e,,an ab=
solute disintegration rate determination and isotope diluﬁion
along with the mass spectrometer, lHowever they used, as sample
mounts, films with superficlal dons;tias ag high as 850"gm.
per square om. and yet the correction they applied for absorp-
tion in the source mount was only 1 per cent. Any of the three
methods mentioned in part (A)(d)(1l) of the experimental section
(N.,B.8.,, sandwich or absorption curve) would predict a larger
correction. MNevertheless this discrepancy is not of sufficient
magnitude to account for & difference of 3.4 years in halfe-
life results,

The currently accepted value of 33 2 2 years (8) for

the half-l;fa of 08l¥7 was caloulated from changes in the mass
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spacirometric raties of Qalﬁalbalav for fission products dife
fering up to 8e¢4 years in age. lore receant studirs of similar
retios have heen made in this lsbdoratory with flssion products
differing up to 843 years in age and these results, shown in
Table VII, give a half«life of 26.56 L 2 yoars (71)s Any varie
ation in the relsative yields of the sauples compared in this
maaner would msterially affect the calouleted halfelils, pare
tlculerly since the change in the aalﬂa/aalﬁ? ratio, aven in 8
yeors, is smalle 3Doth the 206.06~ and G3eyoar volues were QObe
tained by comparison of different fission product sauples and
hence depend on the assumption that changes in the relative
fission ylelds due to different irradiation conditions are
smalle In addition, 1t should he noted that all the holfe
lives in Tahle VII depend on the ¢,13?/¢,155 ratio of one same
ple at two different ages. If this had “een contaminated, all

the celoulated halfelives would be lower than the reoal value.
Hevertheless, 1t 1s falt thet the 20.6-ycar velue hased on
gompletely independent measurements doss support the Z6.8-year
half-life found in this investization.

™ f’w
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TABLE VII

Half-Life Values from Changes in the Cs1%7/cel®3 patio with Time

Time Since

Age
Difference
in Years

Irradiation with respect

Age

Difference  Cs397/0cgl33  pHaip-1ife Half-life
in Years determined in years in years
with respect with a mass from from

to Sample 7® spectrometer Sample 7 Sampls7¥®

Sample in Years to Sample 7

2 l.282 6,628 8,554 0.9074 26.2 27.3

2 1.470 €.440 8,166 0.9058 25.7 26,9

& 1.767 6,143 7.869 0.925 25.0 26.5

“@ 1.9156 5.995 7.721 0.8929 26.0 27 .4

é 2.360 5.5560 7.276 , 0.8757 27.5 28,5

7 7.810 : Average 26 % 1.5

7® 9.636 Average 27.5 3.6

Overall Average 26.5 * 2

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

e e - -
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(C) Indications of Future Hesearch

8r90 and C8l87 gre most important because they are
relatively long-lived and plentiful in fisasion products, MNea~-
surement of these two half-lives was therefore of considerable
interest but the method reported in this thesis is by no means

1imited %o two isotopes. The same techniques could be applied

to fission product Sml®l as well as to many other radioisotopes
with similar half-lives, For example, any half-life between
that of 2.3-year C81%¢ gna 400 year-Lald7 gould be measured
this way. Depending on improvements in counters and counting
techniqgues, the range could be extended much farther., Alpha
emitters would be easler to work with than beta emitters

since the former involve mono~energetic radiation and abso=-
lute disintegration rate determinations would be correspon~
dingly simplified.

The scope of the isotope dilution method could ine
clude the determination of half-lives from the rate of product
formation., For example, in the determination of the half-
life of tritium (section (A) (b), Historiecal Introduction)
iaébape dilution could be used to measure very small amounts
of He formed. Clearly, the method is applicable to a wide
range of alpha, beta or gamma half-lives of both solid and

gaseous radioisotopes.
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