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Development of a radiation detector based on perovskite semiconductors

Sato, Toshiyuki
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In order to realize a radiation detector with high sensitivity and high

spatial resolution, we focused on a halide perovskite material that can be deposited directly on the

readout substrate. We established a method for depositing a film with a thickness of 1 mm using the

crystallization method. By dropping a solution containing precipitated MAPbI3 perovskite
microcrystals onto a substrate and crystallizing it, it became possible to create a uniform
polycrystalline film. The X-ray detection characteristics of the perovskite film with a thickness of

1 mm were evaluated in current detection mode. In addition, we investigated charge injection
blocking layers to stabilize detection characteristics and additives to improve sensitivity. As
above, we developed new methods and technologies to solve problems for practical use of detectors.
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Solvent Donor number Acceptor number
Dimethyl sulfoxide (DMSO) 29.8 19.3
N,N-Dimethylformamide (DMF) 26.6 16
y-Butyrolactone (GBL) 18 17.3
y-Valerolactone (GVL) 23.4 13.8
N-Methylpyrrolidinone (NMP) 27.3 13.3
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