TECHNISCHE COBRA: Low background

DRESDEN measurements with CdZnTe detectors

The COBRA experiment Research prospects

_ ) o i : i isotope decay modes natural abundance | @Q-value [keV|
« CdZnTe 0 neutrino double Beta Research Apparatus The detector material contains nine TBCA | 5 (fourfold forbidden) 12.23Y% 322.6

| different isotopes capable of various 12T | EC (twofold forbidden) 0.01% 53.7
« 2013 construction of COBRA demonstrator double beta decay modes. 170 EC/37, EC/EC 1917 % 1094.7

7n B3~ 0.61 % 997.1

. . EC/EC 0.89 % 271.8
spectral form is highly dependent on the . 287397 .

strength of the axial vector coupling g,. 16, B3 7.50 % 2813.4
Hence, it can be used to test for a | EC/B, EC/EC 0.10 % 1730.4

N - . BB~ 31.69 % 866.5
possible “quenching” of g,. [4][5] _. 33.80 % 2527.5
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« CdZnTe is a commercially available room temperature semiconductor, offering a high
energy resolution as well as a high efficiency. [1]
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« In order to account for hole trapping in the material, the detector crystals are equipped .
with a coplanar grid electrode. Similar to a Frisch grid it provides a signal pulse | ” « 64 detectors of thesize1x1x1 om?3
independent of the positive charge carriers in the material. [2][3] | ' O detectors of the size 2 x2 x 1.5 cm3
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Background components
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0-3300 keV 7687 keV
coincidences can help to understand
the detector’s background.
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Compared to the COBRA demonstrator, many improvements regarding background reduction have
been made during the construction of XDEM [71:
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