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The half-life of “Be has been measured with high precision using a high-purity germanium detector:
T1,=53.12-0.07 d.[S0556-28186)00107-0

PACS numbdrs): 21.10.Tg, 26.20+f, 27.20+n

The nucleus’Be decays by electron capture thi. With is smaller than the target thickness. The target was bom-
a branching of 89.5%Be decays directly to the 372ground  barded ove3 h with a beam current of about 250 nA.
state of ’Li, and 10.5% of the decays go to the first excited After the irradiation the target was mounted close in front
state in’Li (1/2~ at 478 keV}, which decays byy emission  Of & high-purity germaniuntHPGe detector with 45% rela-
to the ground statgd]. tive efficiency. The background was reduced by a lead
The half-life of ’Be has been measured in several experi-Sh'e|d'”9- A typlcgl spectrum is shown in Fig. 1. In addition
ments, often with a relatively high precision of about 0.5%!0 the expected line atE,=478 keV natural background
or better[2], but the error bars of the different experiments IN€s atE,=1460 keV and=,=2614 keV can be seg—.gf.SAd-
do not always overlap. Experimental results with an uncerditionally, there are several lines from the decay‘6Sb
tainty smaller than 0.2% are 53.52.10 d(using a differ- because the I_ead shielding was activated during a previous
ential ionization chambé3)), 53.29-0.02 d (experimental nelggc):gue;epirflTheen2xcellent energy resolution of the HPGe
method unknown, unpublishdd]), and 53.170.07 d(us-

) ) >~ detector AEpwum<2 keV in the relevant energy region,
ng a Na_(TI) detector{5]). The adopted half-llfe,_wh|ch 'S" which is much better than in previous lifetime experimgats
the weighted average of these experiments,

X IQ/ery good signal-to-noise ratio was obtained; the background
53.29-0.07 d[1,2]. The half-life changes by about 0.1- hoaks mentioned above do not impair the determination of
0.2 % depending on the chemical environmen{B&[2]. I he haif-life of ’Be in our experiment. A pure background
a stellar environment the half-life ofBe depends on the

plasma density in the vicinity of théBe nucleus. This value,
which is very important for the solar neutrino flux, can be
determined in experiments ofBe in different charge states
which are planned at GSI, Germaf#].

We measured the half-life ofBe using a high-resolution
detector with a precision on the order of the chemical shift
(=0.1%) in the same chemical environment as will be used
in a subsequent activation experiméiit: the cross section
of the capture reactiofiLi( p,y) ‘Be will be determined by
the measurement of the 478 keV activity from the produced
'Be nuclei.

The "Be for this half-life experiment was produced by the
reaction’Li( p,n) "Be at a proton energ§,= 1920 keV not
far above the reaction threshold enerby,.— 1881 keV.
The irradiation was performed at the 3 MV Van de Graaff
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acceleratorROSENAU of the University of Tibingen. We used channel
a natural LiF targetthickness 200ug/cn?) which contains
92.5% ’Li on a carbon backingthickness 50ug/cnt). Be- FIG. 1. Typicaly-ray spectrum of the decay dBe. The insets

cause of the conservation of momentum alm_osﬂﬂb is  show the region of interest with the activated targett) and with-
emitted in the forward direction and stopped inside the tarout a targefright). Note the different scale of the ordinates in the
get. The range of Be atE~200 keV (taken from Ref[8]) insets.
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t(d) Technisghe BundesanstaﬂPTB) in Braunschweig, Ger-
0 10 20 30 40 50 60 70 many, via a long wave radio sender. Therefore the uncer-
N ESL s o e tainty in time measurements can be neglected.
o experiment For each run we determined the activiy=N,/T4. For
—— linear regression the calculation of the half-life the start tinie,,,;of each run

20+ - was shifted by the tima&T=T4/2 because of the exponential
= decay of the activity during one run with duratidiy. The
= error in the calculation of the half-life using this approxima-
< tion for AT is negligible compared to the statistical error of

the calculated half-life.
In Fig. 2, the exponential decrease of the activityis

1.0 = T12=53.12+£0.07d -
- shown in the dependence of the time T+ AT. The re-

09
0.8 R e, sult is T,»,=53.12£0.07 d which is roughly 0.3%corre-
0 50000 100000 sponding to twice the uncertainty of the adopted vplue

t (min) shorter than the adopted half-life. The uncertainty of our

measurement is given by the uncertainty of the slope of the
fitted straight line in Fig. 2. The statistical error(0.3%) is
dominating the uncertainty in each data point in Fig. 2. Sys-

run was performed without the activated target, and no backematic errors like, e.g., errors in the time measurement or

ground peak was observed at the relevant enéseg Fig. 1 dead time effects, can be neglected compared to the statisti-

Because of the relatively low total count rate 20/s) which ~ cal error(see gb_ov)e .

is only weakly influenced by the decayin@Be activity Our result is in good agreement with that of Ri] ob-

[ ~(1-2)/s] the dead time of the detector and the data acquitained in 1975 with the same accuracy00.07 d but nei-

sition system can be neglected; additionally, the dead timé&er our result nor the result of R¢b] confirms the result of

was monitored by controlling the strength of the naturalRef.[4] with the quoted high accuracy.

background peaks. We would like to thank the Deutsche Forschungsgemein-
With this setup we measured 61 runs with durations ofschaft(DFG Projects Sta290 and Mo739/)-the Fonds zur

T4~1d giving a total measuring time of roughly one half- Forderung der wissenschaftlichen Forschung istedreich

life. The start and stop times for each run were taken from{FWF Project No. S7307—-AST and W. Rochow for the

the time standard signal distributed by the Physikalischexcellent ion beam during the activation.

FIG. 2. Activity of the 478 keVy-ray line from the decay of
"Be.
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