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between & and ak, then v, can be written as

we=x [ LR Wk
or, in the approximate forms:

kL) T3 j:’ [F(R)PrIdk for kek<k,  (8a)

nezla() T [ [FRFdE  for k. (8h)
The further assumption that « is a numerical constant will lead
one to suppose that in the comparison made by Heisenterg, (8a)
is appropriate, while for our present comparison based on S (8b)
will be more appropriate. Thus

ka420.26 and ka¥32~0.85. 9)

The corresponding values of k and a are 1.5 and 1.6 approximately.
The author is much indebted to Professor S. Chandrasekhar
for many invaluable discussions.
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HE stable isotopes of platinum, shown in Fig. 1, will by

neutron capture produce radioactive atoms of mass 193,
197, and 199. Previous studies! have assigned half-lives of 4.33
days, 18 hr., and 31 min., respectively, to these activities. Speci-
mens of supposedly chemically pure platinum irradiated in the
Oak Ridge and Argonne piles yield a complex decay curve as
shown in Fig. 2. This curve resolves quite completely into three
components, as shown, whose half-lives are 82 days, 3.4 days,
and 17.4 hr.

The 82-day activity previously unreported, is found by absorp-
tion in aluminum to have beta-radiation with an upper limit of
about 0.54 Mev and by absorption in lead, a gamma-ray of energy
about 0.6 Mev. That the activity is in platinum was shown by a
chemical separation. This emitter is thus isomeric with one of the
previously reported radioactive isotopes of mass 197 or 199
probably the former.

Exposures in beta-spectrometers under varying conditions
showed that the radioactive platinum emitted more than 20
electron lines, whose energies are shown in Table I. The K-L-M
differences, where observable, are in every case characteristic of
mercury, and the activity producing the lines decayed with the
half-life of 3.4 days. It is thus clear that this activity is due to
radioactive gold 199, derived from platinum 199, whose half-life
is 31 min., and is formed by neutron capture in platinum 198.
The suggested interpretation of each electron line is shown in

TaBLE I. Electron energies from radioactive platinum.

Electron Energy Electron Energy
energy Interpre- sum energy Interpre- sum
kev tation kev kev tation kev
20.4 Kt 103.3 114.8 Ly,25 129.3
45.9 Ks 128.8 117.0 Lg® 129.2
48.5 Ks 131.4 — or L8 131.5
50.7 Ly, 65.2 119.2 Ly 131.4
— or K7 133.6 — or L2’ 133.7
52.4 Ly 64.6 124.0 Ly,28 138.5
56.2 Ks 139.1 125.8 Ms 129.4
62.4 Ly,2? 76.9 — or L® 138.0
64.3 Ls? 76.5 128.0 N 128.8
74.7 Ks 157.6 — or Ms 131.6
84.2 Ly,2? 98.7 143.0 Ly,2° 157.5
88.0 Li1,28 102.5 145.0 Ls® 157.2
94.5 M3 98.1 154.1 Mo 157.7
156.2 Ns 157.0
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F1G. 1. Isotopic distribution in platinum and neighboring elements.

column 2 of Table I and a summary of the gamma-rays in the
final mercury 199 nucleus is given in Table II. The K/L ratio
can be roughly estimated from the relative line blackness and is
approximately unity for lines arbitrarily numbered 4 and 9 and
is much less than unity, indicating a high degree of forbiddenness,
for lines 5, 6, and 8.
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FIG. 2. The decay of activated platinum.

Since the exposure in the pile was of 2 mo. duration, the long-
lived emitters were relatively strong compared with the 17.4-hr.
activity. It was noted, however, by absorption in aluminum and
in lead that beta-radiation whose upper energy was about 0.8 Mev

TABLE II. Summary of gamma-energies in mercury 198.

Arbitrary Energy Arbitrary Energy
designation kev designation kev
1 65.0 6 131.4
2 76.6 7 133.7
3 98.3 8 138.6
4 103.0 9 157.6
5 129.2

and a gamma-ray of energy 2.2 Mev were present in the freshly
irradiated specimen and died out rapidly. No electron conversion
lines associated with. this short-lived activity could be observed.
The radioactive isotopes believed to exist are shown in Fig. 1.

* This investigation was made possible by the support of the AEC and
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An Improvement Effect of the Plateau in Xylene-
and Argon-Filled Geiger Counters
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N improvement effect of the plateau by rest has been observed
in a counter tube consisting of a wire between two parallel
copper-coated steel plates and filled with a xylene and argon



