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Y. Ortigoza, A. Ortiz de Solórzano, E. Ruiz-Chóliz, J. Puimedón, M.L. Sarsa, J.A. Villar, P. Villar,
Cosmogenic production of tritium in dark matter detectors, Astroparticle Physics (2017), doi:
10.1016/j.astropartphys.2017.11.004

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.astropartphys.2017.11.004
https://doi.org/10.1016/j.astropartphys.2017.11.004


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Cosmogenic production of tritium in dark matter

detectors
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Laboratorio Subterráneo de Canfranc, Paseo de los Ayerbe s/n, 22880 Canfranc

Estación, Huesca, Spain

Abstract

The direct detection of dark matter particles requires ultra-low background
conditions at energies below a few tens of keV. Radioactive isotopes are pro-
duced via cosmogenic activation in detectors and other materials and those
isotopes constitute a background source which has to be under control. In
particular, tritium is specially relevant due to its decay properties (very low
endpoint energy and long half-life) when induced in the detector medium,
and because it can be generated in any material as a spallation product.
Quantification of cosmogenic production of tritium is not straightforward,
neither experimentally nor by calculations. In this work, a method for the
calculation of production rates at sea level has been developed and applied
to some of the materials typically used as targets in dark matter detectors
(germanium, sodium iodide, argon and neon); it is based on a selected de-
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