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Scope and contents of this thesis:

The mass patterns of the xenon and krypton
isotopes extracted from pitchblende samples from the
Great Bear Lake region and from the Belgian Congo
have been studied usiné a 180° mass spectroneter.

The mass yield curve for the spontaneous fission
of U238 has been deduced from the xenon and krypton
isotope abundance measurements. bifforences have been

detected in the mass yield patterns for the two ores

and their significance is discussed.
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succesgive scans of the same sample.
The xenon yilelds determined from seven different runs on
Oreat Bear Leske pitchblende are given in Table V and the results of
three different runs on Belgian Congo pitchblende in Tadle VI. All
yields haeve been corrected for normal xenon. It can be sesen from these
tables that the results of separate extractions from the ssme pitchblende
are in good agreement with each other. The deviations given in the tables
are the "stendard deviations™”. None of the separate results differ fronm

the averages given by as much ag three times the standard deviations.

Krypton Fission Yields

The determination of the krypton fission yields is mors difficult
than in the case of xenon for two reasons. In the first place the actual
yields are much lower which makes it more difficult to obtain accurate
measurements. In the second place the amount of normal krypton present
is much greanter than the amount of normal xenon which increases the
errors introduced in correcting for the normsl contamination. All kryp-
ton results were correocted for‘normsl krypton in the same nmenner as in
the case of xenon. The results of four samples from the Creat Bear Lake
ritchblende are given in Table VII and the results of three somples fronm
the Belgian Congo pitchblende in Table VIII. These results asre given in
terms of percont of total fission product krypton since the actuzl fis-
sion yioclds depend on the Kr/Xe ratio which was measured in a separato
determination.

It can be seen that the reproducibility and precision of the

krypton results are not as good as in the case of xenon. The measured
ratios of fission product xenon to fission product krypton are:






TABLE VIII

FISSION PRODUCT KRYPTON ABUNDANCES BELGIAN CONGO PITCHBLENDE

RUN NUMBER OF ATOM PERCENT ABUNDANCE
NUMBER DETTRUINATIONS 83 84 86
1l 5 14.7 16.5 67.9

2 6 1l.7 18.7 69.6

3 5 10.7 26.8 62.5

The weighted average of the 16 determinations is:

83 12.3+2.6
84 20.5:5.7

86 66.8+5,6










DISCUSSION

Xenon Fission Yields

235 238

It is known that, for neutron fission of U and U » the
depth of the trough botween the humps of the mass yield curve deereases
with increasing neutron cnergy. For this reason it would de expscted
that, for spontaneous fission vhere no energy is sdded to the nucleus
bofore fission takes place, this trough would be mich desper snd that
the slope of the sides of the humps of the mass yield curve would so-
cordingly be much steeper. That this is the case can be ssen from
Figure YI1 where the xenon yields fron Great Besr Lske and Belgian
Congo pitchblendes are plotted along with the 0235 +n mass yield curve.
The spontaneous yicld curves may be shifted up or dova slightly depend-

ing on the vrlue assigned to 10156 but this will not effect the shape

of the curves. The Uasa

+n mass yield curve is not shown becauses no
yield measurements have yet becn reported in the masgs range 129 to 136.
However from the shape of the 0238 curve in other regions it is oxpeoted
to be a parallel curve to the 0235 curve in this region but with all
yields slightly lower. The linear plot was chosen rather than the usual
logerithmic plot because the uncertainty in the measurement of the 129
yield does not permit an accurate logarithmic representntion.

The yields of the 132 mass chzin fall consideradly above the
smooth curve drawn through the remsinder of the noints for bdoth samples.
For the Creat Bear Lake sample the 132 yield is epproximately 955 above
the smooth curve while the Belgian Congo value 18 spproxim=tely 453 high.
(2)

Previous work at this laboratory has phowvn that for neutron fission
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FIGURE IV
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