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Development of a method to measure radioisotopes in organic materials with high
sensitivity for the next generation of astroparticle physics experiments

Ichimura, Koichi
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The development of an ultra-low background detector is necessary for the
search for extremely rare events such as neutrinoless double beta decay. It is also necessary to
develop a method for measuring radioactivity in the detector components of such ultra-low background

detectors with high sensitivity. In this research project, we have established a method for
measuring trace amounts of uranium and thorium in organic materials by combining an ashing device
and inductively coupled plasma mass spectrometry. The detection limit of the method was found to be
one picogram per gram of organic material for now. We also established a method to measure RI
amount with world-class high sensitivity by constructing a low-background shielding for the
ultra-low background high-purity germanium detector. Using these methods, we measured Rl amounts in
candidate components for the next generation of extremely rare event search detectors.
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Site Detector Crystal Relative FWHM at BG rate
mass efficiency 1333 keV 60 — 2700 keV
[ke] [%] [keV] [kgge dh]
Kamioka Ge02 (This work) 1.68 80 1.82 81.340.7
Ge01 [2] 1.68 80 2.39 104.5
Ov BB LNGS Gator [16] 22 100.5 1.98 89.040.7
GeMPI [16] 22 98.7 2.20 241
BUGS Belmont [2] 3.2 160 1.92 90.0
Merrybent [2] 2.0 100 1.87 145.0
LSC GeOroel [2] 2.31 109 2.22 128.7
Asterix [2] 2.13 95.1 1.92 171.3
GeAnayet [2] 2.26 109 1.99 461.2
BHUC Maeve [17] 2.0 85 3.19 956.1

LVdA GeMSE [16,18] 2.0 107.7 1.96 88+1
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