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41 Ca MEASUREMENTS AT THE ZURICH AMS FACILITY

C. Schnabel, P. Gartenmann, M. Suter (ETHZ); H.-A. Synal (PSI); M. Gloris, I. Ley a, R. Michel
(Universitat Hannover); U. Herpers (Universitat zu Koln)

Proton-induced production cross sections for 41Ca from Fe and Ni determined using a 6 MV tandem
accelerator are presented. The calibration of two secondary standard materials to a standard material of
41Ca concentration determined by PTB (Braunschweig, Germany) has been carried out.

4lCa is a nuclide of interest for studies of the irradiation
history of extraterrestrial material because its half-life
of 104 ka falls into the gap between those of UC
(T=5.7 ka) and ""el (T=301 ka). Its half-life fits in an
excellent way to determine the terrestrial ages of
Antarctic meteorites, for which in many cases the 14C
concentrations have already decayed but the
decrease in 36CI concentration is too small to be
determined exactly.

In extraterrestrial material spallation of Fe and Ni
nuclei by galactic cosmic ray protons are two of the
main production channels of 41Ca. Fink et al. [1] have
already determined proton-induced cross sections for
the production of 41Ca for some proton energies.

In order to suppress the interference by 41K, CaH2 is
used as target material in the ion source. The
chemical preparation used is similar to that published
by Fink et al. [2]. Typical low energy currents are on
the order of 200 nA.

As absolute concentration measurements are very
difficult with AMS, standard materials have to be used
as a reference. The determination of the 41Ca
concentration and the preparation of the primary 41Ca
standard material is described in [3]. To produce
secondary standard materials, 2 portions of
commercial CaH2 were irradiated at the SAPHIR
reactor (PSI-Villigen) employing different irradiation
times.

Table 1 shows the results for the calibration of these
two secondary standards and also demonstrates the
high level of reproducibility of our "'Ca measurements.
The 1o uncertainties are from 2.5 to 4.5%.

Table 1

viin
41Ca/40Ca

41Ca/40Ca

July 96
Oct. 96

3.57*10"11

3.54*101(
4.59* 109

4.69* 109

Fig. 1 shows the proton-induced cross sections for the
production of 41Ca from Fe determined in this work, as
well as the data determined by Fink et al. [1], and the
results of a model calculation (HETC) for proton
energies above 200 MeV. Data for Ni as target
element analogous to those for Fe are depicted in
Fig. 2. Both figures indicate that the data of this work

at 1200 MeV do not contradict Fink's data for
600 MeV. In contrast, for proton energies below
200 MeV our data are approximately a factor of 2.5
lower than Fink's.
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Fig. 1: Proton-induced production cross sections for
41Ca from Fe.
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Fig. 2: Proton-induced production cross sections for
41Ca from Ni.
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