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Neutron capture cross sections of Ge, °Ge, and 7" As at 25 keV

J. Marganiec.” I. Dillmann.’ C. Domingo Pardo.? and F. Kippeler
Forschungszentrum Karlsruhe, Institut fur Kernphysik, D-76344 Eggenstein-Leopoldshafen, Germany

R. Reifarth
Gesellschaft fitr Schwerionenforschung, D-64291 Darmstadt, Germany and
Johann Wolfgang Goethe-Universitdt, D-60438 Frankfurt am Main, Germany

R. Gallino
Dipartimento di Fisica Generale, Universita di Torino, Via P. Giuria 1, I1-10125 Torino, Italy

M. Pignatari
Keele University, Keele, Staffordshire ST5 5BG, United Kingdom and JINA, University of Notre Dame, Notre Dame, Indiana 46556, USA

P. Grabmayr
Physikalisches Institut der Universitdt Tibingen, Auf der Morgenstelle 14, D-72076 Tubingen, Germany
(Received 7 January 2009; revised manuscript received 21 April 2009; published 25 June 2009)

The neutron capture cross sections of #Ge, "®Ge, and " As have been measured at the Karlsruhe Van de
Graaff accelerator by means of the activation technique. The neutron source reaction "Li(p, n)'Be was used for
simulating a thermal energy distribution for kT = 25 keV to determine the astrophysically relevant stellar cross
sections directly. Based on an extended series of activations, consistent results could be obtained, corresponding
to Maxwellian average cross sections at kT = 30 keV of 37.6 + 3.9 mb for *Ge, 21.5 + 1.8 mb for **Ge, and
362 4+ 19 mb for P As. These results are more accurate than previous data and are, therefore, important for
resolving previous discrepancies. By extrapolation Maxwellian averaged cross sections were derived for thermal
energies from 5 to 100 keV. The implications of these results for the s-process abundances in massive stars and
for the background conditions in double g decay experiments are discussed.
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Measurement of the neutron-capture cross section of °Ge and 4Ge @Cmsmrk
below 15 MeV and its relevance to Ovpg decay searches of 80Gea

Megha Bhike *P-* B. Fallin®?, Krishichayan®®, W. Tornow *"

 Department of Physics, Duke University, Durham, NC 27708, USA
® Triangle Universities Nuclear Laboratory, Durham, NC 27708, USA

A'RTEECLE INFO A'BSTRACT
Am'fft’hifw')'-‘ The neutron radiative-capture cross section of ’°Ge was measured between 0.4 and 148 MeV
Received 1 September 2014 using the activation technique. Germanium samples with the isotopic abundance of ~86% "®Ge and

Received in revised form 2 December 2014
Accepted 3 December 2014

Available online 9 December 2014

Editor: D.F. Geesaman

~14% 7#Ge used in the Ovgp searches by the GERDA and Majorana Collaborations were irradiated with
monoenergetic neutrons produced at eleven energies via the *H(p. n)*>He, 2H(d, n)*He and *H(d, n)*He
reactions. Previously, data existed only at thermal energies and at 14 MeV. As a by-product, capture
cross-section data were also obtained for 7#Ge at neutron energies below 8 MeV. Indium and gold foils

Keywords: were irradiated simultaneously for neutron fluence determination. High-resolution y-ray spectroscopy
Neutron radiative capture was used to determine the y-ray activity of the daughter nuclei of interest. For the 75Ge total capture
Neutron induced background cross section the present data are in good agreement with the TENDL-2013 model calculations and the
Neutrino detectors ENDF/B-VIL1 evaluations, while for the 7*Ge(n, y)”>Ge reaction, the present data are about a factor of
Double-beta decay detectors two larger than predicted. It was found that the 7#Ge(n, )"°Ge yield in the High-Purity Germanium

Dark matter detectors (HPGe) detectors used by the GERDA and Majorana Collaborations is only about a factor of two smaller

than the 7°Ge(n, )77 Ge yield due to the larger cross section of the former reaction.
© 2014 The Authors. Published by Elsevier BV. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/3.0/). Funded by SCOAP>.
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