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Facile access to many forms and compositions
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EmpaInvention of inorganic of perovskites 1957-58
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Crystal structure of CH3NH3PbX3perovskites (X=I, Br 

and/or Cl). From wikipedia.org
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EmpaIntroduction hybrid of perovskites 2009-11
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Perovskite breakthrough in 2012
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Progress in perovskite solar cells 2013-2017
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S. Yakunin et.al. Nature Photonics, 2015, 9, 444 - 449

Direct detection of X-ray photons by 

solution-processed lead halide perovskites.
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Direct detection of X-ray photons by solution-processed lead halide 

perovskites

S. Yakunin et.al. Nature Photonics, 2015, 9, 444 - 449
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Direct detection  of X-ray photons by solution-processed lead halide 

perovskites

S. Yakunin et.al. Nature Photonics, 2015, 9, 444 - 449
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Direct detection of X-ray photons by solution-processed lead halide 

perovskite single crystals

More than one order 

better sensitivity to X-rays 

than polycrystalline films 
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Wei et.al. Nature Photonics, 2016, 10, 333-339

EmpaDirect detection of X-ray photons by solution-processed perovskite SCs
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EmpaDirect detection of X-ray photons by solution-processed perovskite SCs
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Wei et.al. Nature Photonics, 2017, 11, 315-321, 
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Wei et.al. Nature Photonics, 

2017, 11, 315-321 

EmpaDirect detection of X-ray photons by solution-processed perovskite SCs
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S.Shrestha et.al. 

Nature Photonics 2017 11, 436–440

µτ= 2x10-4 cm2 V−1

EmpaDirect detection of X-ray photons by solution-processed perovskite polycrystals

KovalenkoLab, ETH Zurich and EmpaS.Yakunin, NSS-MIC 2017 
15



EmpaDirect detection of X-ray photons by solution-processed perovskite polycrystals

Y C Kim et al. Nature 550 (2017) , 87–91 
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EmpaDirect detection of X-ray photons by solution-processed perovskite polycrystals
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Y C Kim et al. Nature 550 (2017) , 87–91 
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Direct detection of high energy γ photons by single-crystal of lead 

halide perovskites

S. Yakunin, et.al. Nature Photonics, 2016, 10, 585–589
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Counting detection of high energy photons by single-crystal of lead 

halide perovskites

S. Yakunin, et.al. Nature Photonics, 2016, 10, 585–589
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Counting detection of high energy photons by single-crystal of lead 

halide perovskites, energy resolution

S. Yakunin, et.al. Nature Photonics, 2016, 10, 585–589
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Counting detection of high energy photons by single-crystal of lead 

halide perovskites, energy resolution

H.Wei, et.al. Nature Mat., 2017, 16, 826–833
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Counting detection of high energy photons by single-crystal of lead 

halide perovskites with mixed composition

O. Nazarenko, S.Yakunin et.al. NPG Asia Materials, 2017 9, e373.
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Counting detection of high energy photons by single-crystal of lead 

halide perovskites with mixed composition

O. Nazarenko, S.Yakunin et.al. NPG Asia Materials, 2017 9, e373.
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Counting detection of high energy photons by single-crystal of lead 

halide perovskites

O. Nazarenko, S.Yakunin et.al. NPG Asia Materials, 2017 9, e373.
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Solution-grown CsPbBr3 perovskite single crystals for photon 

detection.

D.N Dirin, et.al. Chem. Mater., 2016, 28, 8470–8474. 
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C. Stoumpos Cryst. Growth Des., 2013, 13, 2722–

2727
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Conclusions

Beneficial factors in perovskites for hard radiation detection:

1. Heavy atoms, strong absorbance

2. Defect tolerance, low trap density, effective charge transport

3. Solution growth, cheap and easy in production

4. Stability issues might be avoided by variation in composition
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