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The following internal conversion coefficient ratios have been obtained for 411.8-kev gamma
rays in the shells and subshells of Hg!%®®: K/L =2.69 + 0.02; Ly:Ly: Lyyy = 1:(1.05 + 0.02):
(0.45 £0.01); L:M:N:0=1:(0.252 + 0.0045):(0.077 + 0.004):(0.018 + 0.002). Within the
accuracy of the measurements, the experimental ratios agree with the theoretical ones pre-

sented in the tables by Sliv and Band.

IT has been established by various means that the
411.8-kev gamma rays emitted by the excited nu-
clei Hg'® represent E2 electric quadrupole ra-
diation.!™® A precision measurement of the con-
version coefficients of these rays is therefore of
particular interest to the verification of the high-
accuracy theoretical calculations of the conversion
coefficient now in progress.

The experimental accuracy can be increased
substantially by determining not the absolute val-
ues of the conversion coefficients, but their ratios.
The conversion-coefficient ratios can be measured
with any beta spectrometer of sufficient resolution.
If the conversion lines are fully separated, the
measurement accuracy increases with the close-
ness of the spacing of the investigated lines, owing
to the reduced values of the various necessary cor-
rections. Since we had at our disposal a magnetic-
prism beta spectrometer of high resolution (in-
strument line half-width 0.04% at a source width
of 1 mm),4° capable of separating the internal-
conversion lines of the foregoing gamma rays on
the L sub-shells and on the M, N, and O shells
of Hg“’s, we undertook the measurement of the ra-
tios of the corresponding conversion coefficients.
The measurement of the K/L ratio, which does
not require high instrument resolution, was made
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with a double-focusing beta spectrometer, de-
scribed by Bobykin and Novik,® with a resolution
of 0.3%. In both cases, the source was a gold film
1.3 X 10 mm, deposited by cathode spattering on
an aluminum backing and then activated with neu-
trons. The thickness of the gold film was 0.34
mg/cm?. The aluminum backing was 8 u thick.
The internal conversion lines on the L subshells
and M, N, and O shells, plotted with the high-
resolution spectrometer, are shown in Figs. 1 and
2. The same lines and the K line obtained with a
double-focusing spectrometer are shown in Fig. 3.

The measurements yielded the following ratio
between the conversion coefficients:

K/L =2.6940.02;
Ly:Ly:Ly =1:(1.0540.02):(0.45 4 0.01);
L:M:N:O
=1:(0.252 £ 0.004) : (0.077 4- 0.004) : (0.018 4-0.002).

The accuracy here represents the probable
errors.
The data obtained for the K -shell and the L
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FIG. 3. Internal-conversion lines of the 411.8 kev
gamma quanta on the K, L, M, N, and O shells of Hg"*®, 10000
plotted with a double-focusing spectrometer. The only
corrections are for decay.
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Conversion-coefficient ratios of 4.11.8-kev gamma rays in Hg!'%®
Reference K/L Ly:Ly: L L, M,N,0
1 2.240.8 — L/M=1:(0.2440.17)
(o] 273 - L/(M+N)=1:0.25
[’ 3 — L/M =1:0.3
[2] 3.1 — L/M=1:0.3
2] 2.140.5% (1.00 4 0.16): (1.16
+4-0.16):0.53*
Present work 2.694-0.02 | 1:(1.054-0.02):(0.45 L:M:N:0=1:0.252
F0.01) =+ 0.004) : (0.077
+ 0.004):(0.018 + 0.002)
Tables’ 2.72 1:1.09:0.46

*In these measurements the accuracy is
error.

expressed in terms of the maximum

sub-shells were compared with the very detailed
conversion-coefficient tables, compiled by Sliv

and Band” with allowance for screening effects

and for the finite dimensions of the atomic nucleus.
Sufficiently accurate theoretical calculations of

the conversion coefficients at the higher levels

are still unavailable at present. An interpolation
of the energy data listed in the table for Z = 80
yields K/L=2.72 and Lp:Ly:Lyp=1:1.09:0.46.
Thus, the theoretical and experimental data agree
within the limits of experimental error.

The table has been compiled from the most ac-
curate measurements of the conversion coefficients
of 411.8-kev gamma quanta in Hg!®®, made by vari-
ous investigators. In addition, it lists the theoret-
ical data obtained from the Sliv and Band table.

One general conclusion that can be drawn from

an analysis of the table is that as the experimental
accuracy is increased, the measured conversion-
coefficient ratios approach the theoretical ones.
This is evidence of the high accuracy of the latter.
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