The study on the radiation hardness of CIGS semiconductor
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1. ATLAS detectors 2. Radiation damage for semiconductors
ATLAS detector Is one of the huge detectors installed at CERN. Radiation particles (proton, neutron, etc.) are knocked out atoms in
— Equipped three types of inner detectors. the lattice (NIEL).Heated ionic atoms restored defective lattices.
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4. Heavy Ion Irradiation experiment at HIMAC

HIMAC is a heavy-ion cancer therapy device in National Institute of | 5 P ~ o0’
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5. Proton irradiation experiment at CYRIC
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We irradiated 70 MeV proton to CIGS solar cells (7 x 10*> MeV - ng) :
at Cyclotron and Radioisotope Center (CYRIC) in Tohoku University. ; IV curve of CIGS solar cells
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These results are consistent with HIMAC
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6. Summary
LHC at CERN plans major upgrades for the high energy and luminosity.

* The development of detectors with high radiation tolerance (70 MGy) Is necessary.
CIGS has the ability to recover from the radiation damage by annealing.
 high radiation tolerance semiconductor
We performed heavy ion irradiation experiment for study the thermal annealing at HIMAC.
* CIGS recovered the radiation damage in terms of leakage current and signal output by the heat annealing at 130 °C.
For study of the annealing temperature and time dependence of J.. , CIGS solar cells were irradiated with 70 MeV proton (7 x 10> MeV - Ngq) at CYRIC.

* \We observed strong temperature difference of J.. recovery speed,
and this results 1s consistent with recovery speed of collected charge in HIMAC experiment.

/. Future research plan for CIGS Reference
Toward the practical application of CIGS detectors
« Development of thick depletion layers for single-charged particles detection [1] G. Lindstrom Nucl. Phys. And Meth. In Phys. Rese. A 512 (2003) 30-43.
* Development of the CIGS detector as a pixel and strip type.
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