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Summary

Metallorganic lead-halide perovskites:
FAPT - FAPbI; [FA = HC(NH,):]

Anelastic spectra of MAPI and FAPI: structural transitions and
relaxation due to cation reorientation and octahedral tilting

Competition between polar and antiferrodistortive modes and correlated
dynamics of the methylammonium molecules in MAPT

Instability of cubic FAPT and influence of temperature, pressure, and
humidity on the ftransition kinetics among the various polymorphs

J. Phys. Chem. Lett. 10, 2463 (2019); J. Phys. Chem. C 124, 22972 (2020)




Hybrid metal-organic halide perovskites
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A = organic molecules (methylammonium, formamidinium, ...)
B = Pb2*, Sn?*, Mn%, Cd?*;
X=Cl,Br, I-

MAPbI, (MAPT) FAPbI, (FAPI)
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MA = CH5NH; FA = CH(NH,),




Hybrid metal-organic halide perovskites

Cao

A = organic molecules (methylammonium, formamidinium, ...)
B = Pb2*, Sn?*, Mn%, Cd?*;
X=ClI, Br, I- Goldschmidt's tolerance factor
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V2(Rg + Ry)
cubic structure
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Anelastic spectra and dielectric permittivity
of MAPI and FAPI

(~1kHz)  Anelastic spectra
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Anelastic spectra and dielectric permittivity
of MAPI and FAPI

(~1kHz)  Anelastic spectra Dielectric permittivity (1 MHz)
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Anelastic spectra of MAPI: cubic-tetragonal transition
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Expansion of the free energy in powers of @ (OP) and

0G
G=F—¢0 &€=——

do
6T g2 B s 4 Ege s ;'a

second order transition
(B>0,C=0)

if Qis the hlf angle or polarization

(s, T>T,

s =< ( s — cubic phase)
Sp N - T < TC

|

steplike softening




Coupling between FE and tilt modes
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Coupling between two modes (within Landau theory of p. 1.).

l l coupling part
_ %2 Mpa  B2pa2 Bana | | YDp2n2
F—2P+4P +2Q +4Q+2PQ

a, = 0o(T —Tc) — FE transition below T

if y=0
B, =Bo(T —Tr) — tilt transition below T+
Bo _ ¢
_ Ko = €4 +
"8, o T T+ BTy — D)

J. Phys. Chem. Lett. 9, 4401 (2018)



Competition between polar and antiferrodistortive modes
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Competition between polar and antiferrodistortive modes
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FAPI: oo — B ftransition
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Anelastic relaxation due to cation reorientation (MAPI)
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MAPI: B — y transition
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First order transition

¢ =2T202 + 20t 4 S8 - 5—002— hoQ? +

first order transition (B < 0)
g # 0,h =0 if Qisasymmetrized coordinate
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FAPI: B — v transition
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