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Use large amount of
CdZnTe/CdTe
Semiconductor Detectors

Large array of
CdZnTe/CdTe
detectors

K. Zuber, Phys. Lett. B 519,1 (2001)
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Sum energy of 2814 keV for both electrons
(Single electron spectra and opening angle)

Source = detector

detector
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Two strategies:
- Coplanar grid detectors
- Pixelated detectors

All low background!!!!
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Recently upgraded into the
former Heidelberg-Moscow hut

Gran Sasso Umderground Laboratory
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Learn about background using 1cm3
CPG CZT detectors
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Major aim: Achieving a background below 1 count’keV/kg/yr

* Improvement on shielding

*New data acquisition , pulse shapes
*New contacting scheme

*Increasing data taking efficiency
*Better understanding of detectors

*More ideas (veto,signal enhancer, cooling...)

K. Zuber
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Dortmund Low Background Facility

Felsenkeller Underground Lab Dresden
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CPG detector works like a Frisch grid in wire chambers
P. Luke, IEEE Trans. NS 42, 207 (1995)
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Also allows to reject noise events,
strange pulses and depth information!
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Collimator-channel

e 6¢cm length
e 500pum diameter
e Opening angle <1°

e Special resolution:
<1mm

100MBq 3’Cs
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Pulse shapes recorded, efficiency determination, allows better energy resolution
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UHERE  Impressions - Contacting at LNGS  {kp
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First layer installed in November 2011, second layer in March 2012,
remaining two layers planed until end of the year

K. Zuber
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First background spectrum from 32 detectors in new location (30.67 kg*days)

No further cuts applied like multidetector hits, pulse shapes, ...

113Cd beta decay with half-life of 8 x 1015 years Prel | m | na I"y

105 &=
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T,,>9.9*10®yrs (Cd116)

T,o,>5.1*10%1 yrs (Te130) K. Zuber
T,,>89*10%yrs (Cd114)
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Considered events

Setup at Gran Sasso Lab

Decays into exited states or decays via positron emission

no geometric relation

geometric relation

EYl
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256x256 pixels, 55um
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According to simulations particle identification due to pixels should
reduce background by 3 orders of magnitude
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45 days of measurement

Counts/5keV/kg/day
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Shallow depth , 110 mwe, minor shielding
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NO event in 117.5 days in energy range between
2.7 and 3 MeV which looks like 1(2) electrons
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Simulation

Optimization of sensor thickness and pitch
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Simulation includes

* Analog- and ToT-Noise

* ToT (E)

» Diffusion and drift
electrons and holes

» Electric field map (pitch)

* Weighting potential

*» Electron- and hole lifetime

* Fano-Noise

b3




() IR Pixel detectors Tktp

DRESDEN

In collaboration with group of Z. He (Univ. Michigan)

The power Of plxe|S| Running at Gran Sasso Sep. 2009 - January 2010

| Hit Distribution, Cathode Side |

20x20x15 cm3 CZT detector (as used in Polaris system)
11x11 pixels

NB: Also running a pixel system developed at Washington University at St. Louis at Gran Sasso
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Energy resolution
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Polaris LNGS run, 4.319157 kg days |
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No survivor after 125 days of data taking!!!

Detector not tuned for low background
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Yes we can! B. Obama
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Aim : Improve excited state and positron decay sensitivity by factor 10-30

130Te 1st excited state 116Cd 1st excited state
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*COBRA is a promising next generation experiment

to explore double beta decay of Cd-116. First scientific results

have been obtained , major upgrades ongoing/planned

2011/12

*Unique option would be the semiconductor tracker (solid-state TPC)
in form of a pixel CZT, first measurements are very promising
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