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OU3UKA TBEPJOI'O TEJIA U KOHAEHCHUPOBAHHLBIX CPEN

AB INITIO STUDY OF OPTICAL
AND BULK PROPERTIES OF CESIUM LEAD HALIDE
PEROVSKITE SOLID SOLUTIONS
V. A. Saleev!, A. V. Shipilova

Samara National Research University, Samara, Russia

The first-principles calculations of band gaps and bulk moduli of cesium lead halide perovskite
solid solutions, CsPb(I1—Cl;)3 and CsPb(li—.Br;)s, are performed at the level of general gradient
approximation of the density functional theory. We use supercell approach for computational modeling
of disordered systems, which gives a description of the properties of the structure based on the average
over a set of multiple configurations, namely distributions of different species over a given set of atomic
positions. The calculations were performed with the CRYSTAL14 program package. The dependence
of the band gap and bulk modulus on the content x is investigated over the whole range 0 < = < 1.

B p 6ore BBIMOMHEHB! NEPBONPUHLUIIHBIE P CYETHI IIHPHH 3 MPELIEHHBIX 30H U MOMYNell ympyro-
CTH CBHHLIOBO-LIE3MEBbIX T JoreHHbIX nepoBckutoB CsPb(li_;Cl;)s u CsPb(l;_,Br;)s B mpubnuxe-
HUX OOOOIIEHHOTrO TP JMEHT TeopuH (HYHKIHMOH JI IUIOTHOCTH. MBI HCHONB3yeM METO CyHepsdeeKk
JUIsl KOMITBIOTEPHOTO MOJENUPOB HUsl HEYNOPSIOYEHHBIX CUCTEM, KOTOPBIi MO3BOJISET OMUC Th CBOWCTB
CTPYKTYPBI, OCHOBBIB §ICb H YCPEIHEHHUHM 10 H OOpy p 37MHYHBIX KOH(HUIYp M, WMEHHO p CIpenerne-
HMIl D 3IMYHBIX COPTOB TOMOB IO JI HHOMY H GOpY TOMHBIX MO3HLMH. Bbraucnenns Gbuln BbIOTHEHBI
B niporp MMHOM 11 kere CRYSTALI14. Hccnenos H 3 BUCUMOCTb HIMPUHBI 3 NIPELICHHON 30HBI U MO-
LlyJIsl YIIPYTOCTH OT AOJIM & BO BCeM U 11 30He 0 < = < 1.

PACS: 71.15.Mb; 71.20.-b; 84.60.Jt
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