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Abstract: Two-dimensional (2D) organic-inorganic perovskite materials were widely researched due to their out-
standing luminescence performance, and have successfully applied in radiation detection, such as X-ray, y-ray, and
neutron detection and imaging application. The 2D perovskite exhibits excellent scintillation performance even better
than commercial scintillator. This paper briefly introduces the physical mechanism of the reaction between radiation
and substance, luminescence performance of 2D perovskite, and the luminescence advantage of 2D perovskite com-
pared to conventional scintillator, and summarizes the latest achievement in radiation detection application of 2D
perovskite. Finally, we bring out the technology challenge faced for 2D perovskite and the potential solution, and

make an outlook for the development tendency in future.
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Tab. 1 Characteristics of general inorganic scintillator™’
Density/ Molecular Effective Emission Decay time/ Light yield/
Scintillaor
(geem™) weight A charge Z peak/nm ns (photons-MeV™)
Nal(T1) 3.67 150 38.3 415 230 38 000
BGO(Bi,Ge,0,,) 7.13 1247 40.7 480 300 8 200
BaF, 4. 89 175 33.2 220/310 0. 6/630 1 400/9 500
Csl 4.51 260 54 305/450 2(35%)/20(65%) 2 000
Cel, 6.16 197 30 310/340 5127 4400
GSO(Gd,Si0,: Ce) 6.71 422 33 440 56(90%)/400(10% ) 9 000
YAP(YAIO,:Ce) 5.37 164 19.4 370 27 18 000
YAC(Y3A150|21CB) 4.56 594 17.6 550 88(72%)/302(28%) 17 000
LSO( Lu,Si0;: Ce) 7.4 458 36.4 420 42 25000
LuAP(LuA]O35 Ce) 8.4 250 32.9 365 17 17 000
LaCl3(LaC131Ce) 3.79 245 32.2 350 28 49 000
LaBr,(LaBr,: Ce) 5.08 379 41.6 380 16 63 000
LaF,: CeF, 5.9~6.2 196 ~ 197 29.6 300/350 3,27, 185~ 275 2200
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(a) Crystal structure of two and three dimensional perovskite material®’. (b) Molecular structure of PEA,PbBr, . (¢)

Schematic of quantum well*"’. (d) Absorbance spectrum of two and three dimensional perovskite material **’
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(¢) of Phe and GSO: Ce under X-ray excitation™”. (d)Relationship of Phe between channel number and energy of y-ray'*".

(a) A image to show the size of (C¢H5C,H,NH;),PbBr, (Phe) single crystal®’. Time response (b) and emission spectra

]

Pulse height spectrum of Phe and GSO: Ce under “'Co(e) and "Cs(f) excitation'*"!
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(a)Relationship of PEA,PbBr, between emission spectrum and temperature'’. Change curve of intensity of entire(b) and
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Fig.5

(a) XRD pattern of PEA,PbBr, with different Li dopant concentration*’. (b) Result of XPS of Li dopant PEA,PbBr, and

BA,PbBr, . (¢) Emission spectrum of PEA,PbBr; and BA,PbBr, with/without Li dopant under X-ray excitation*. (d)

Light yield and energy resolution of BA,PbBr, with/without Li dopant at different energy of y-ray **. (e)Decay time curve

of PEA,PbBr, and BA,PbBr, with/without Li dopant“s:. (f) Light yield and energy resolution of PEA,PbBr, with/without Li

dopant at different energy of y-ray*’. (g)Result of X-ray imaging of Li doped PEA,PbBr,"*"’
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