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The 7'Ge half-life has been redetermined in a series of measurements using different source preparation
and counting techniques. The adopted value is 11.43 £0.03 days.

The half-life of "'Ge is an important quantity for the galli-
um solar neutrino experiment to be performed by an inter-
national collaboration and designed to detect the low-energy
neutrino flux from the sun.!-* This is because the ft value
for the "'Ge decay derived from the half-life is needed in
order to calculate the cross section for neutrino capture in
"IGa leading to the "'Ge ground state. Table I summarizes
the literature values of the "'Ge half-life.*® It is obvious
that there are large discrepancies among the different
results. In addition, all of these measurements, except one,
are older than twenty-five years. We, therefore, have
redetermined the "'Ge half-life.

IGe decays by K(88.0%), L(10.3%), and M(1.7%) elec-
tron capture.!® The K shell fluorescence yield is 52.8%.°
The decay of the "'Ge can thus be monitored by either
counting the Ka and KB x rays with a solid source in front
of a Ge x-ray detector or use of GeH, as part of the count-
ing gas in a proportional counter which predominantly
detects the Auger electrons. We have applied both of these
techniques in six different experiments. "'Ge was obtained
either by the °Ge(n,y) reaction in neutron irradiations of
germanium (samples of natural isotopic composition and
samples enriched in °Ge) or from the decay of 64-h "'As
produced by the ®Ga(He,n) reaction (target enriched in
Ga). The absence of other radionuclides in the source,
which in principle could interfere in the "'Ge half-life deter-
mination, has been ensured by the time delay between "'Ge
production and start of counting (at least 11 days) to allow

TABLE 1. "'Ge half-life values reported in the literature.

Measured
half-life
(days) Remarks Reference
11 "'Ga(d, 2n), first observation 4
11.4 0.1 "'Ga(d,2n), chemical separation, 5
decay followed for 9 half-lives
12.5+0.1 Ge(n,y), solid source within 6
proportional counter, decay
followed for 3 half-lives
10.5+0.4 75As(p,2p3n), chemical separation, 7
end window GM counter
11.15+0.15 0Ge(n,y) solid source, 8
Ge(Li)-x-ray detector
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for the decay of short-lived species and/or by the chemical
procedure of the source preparation. This has been checked
by measuring the y activity of the sources with a Ge(Li)
detector. The only nuclide whose absence cannot be veri-
fied in this way is 288-day %8Ge which also decays by elec-
tron capture; however, it was estimated that the activity ra-
tio %8Ge/"'Ge was always less than 10~° at the beginning of
counting. A %Ge contribution at this level has virtually no
influence on the evaluated "'Ge half-life.

The counting data have been analyzed by means of the
CLSQ decay curve analysis program.!® The results are sum-
marized in Table II. In four of the six runs we have mea-
sured duplicate samples prepared under the same condi-
tions. It turns out that, within the statistical errors, the du-
plicate measurements as well as the results from different
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FIG. 1. "'Ge half-life: Comparison of the new data with litera-
ture values. Numbers in circles refer to the run number in Table II.
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TABLE II. Summary of the new "'Ge half-life determinations.

BRIEF REPORTS

667

Energy region Duration Number of Resulting 7'Ge
Run analyzed of run single half-life
No. Detector MGe source (keV) (days) measurements (days)
1 Ge x-ray Semiconductor 8.7-10.7 56 2x 35 11.43 £0.08
detector Ge (K,+Kg) 11.40 +0.08
(n,y) 11.41 £0.06
2 Ge x-ray GeS, 8.7-9.8 61 49 11.46 £0.02
detector (" As decay) (K,)
3 Ge x-ray Semiconductor 8.5-10.9 90 2x20 11.35 £0.06
detector Ge (Kot Kg) 11.45 +0.05
(n,vy) 11.41 £0.04
4 Ge x-ray Ge enriched in 8.5-10.9 90 2x20 11.41 £0.03
detector 0Ge(96.2%) (Ky+Kp) 11.41 +0.03
(n,y) 11.41 £0.02
5 Proportional GeH,+P10 gas Integral 138 2x12 11.52 £0.13
counter (ny) (>0.1) 11.50 +0.14
(100 cm3) 11.51 +0.10
6 Proportional GeH,+ P10 gas 8.8-12.0 59 26 11.39 £0.06
counter ("As decay) (K peak)
(5 cm?)

runs are all in agreement with each other. Figure 1 shows
the results of the present work along with the literature
values.>® The adopted value for the "'Ge half-life is the
weighted mean of all six runs, 11.43 +0.03 days (indicated
in Fig. 1 by the horizontal bar). The error assigned to this
value is about twice the statistical error in order to account
for possible systematic errors.

Our new half-life value is 2.5% larger than the only other
recent determination, 11.15 days.! The reason for this
difference is not known. On the other hand, the new value
is considerably lower than that used so far for the evalua-
tion of the 7'Ga solar neutrino capture cross section.! This

value, 11.8 days,!! is the weighted averaged of the literature
values.’>-® Our new half-life increases this cross section by
3.2%. Also, the uncertainty in the cross section contributed
by the uncertainty in the half-life has been made negligible.
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