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Summary

• Instability of cubic FAPI and influence of temperature, pressure, and
humidity on the transition kinetics among the various polymorphs
J. Phys. Chem. Lett. 10, 2463 (2019); J. Phys. Chem. C 124, 22972 (2020)

MAPI - MAPbI3 [MA = CH3NH3]

FAPI - FAPbI3 [FA = HC(NH2)2]
• Metallorganic lead-halide perovskites:

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

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



Hybrid metal-organic halide perovskites 

MA = CH3NH3
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B = Pb2+, Sn2+, Mn2+, Cd2+;
X = Cl−, Br−, I−
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Hybrid metal-organic halide perovskites 
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(~1 kHz) 

Anelastic spectra and dielectric permittivity
of MAPI and FAPI

J. of All. and Comp. 867, 158210 (2021) 

Anelastic spectra



(~1 kHz) 

Anelastic spectra and dielectric permittivity
of MAPI and FAPI
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Anelastic spectra Dielectric permittivity (1 MHz) 

both perovskites in cubic a-phase above RT
(freely rotating MA and FA cations)

two tilt transition of the PbI6 octahedra
into a tetragonal b and orthorombic g phase
(loss of orientational degrees of freedom
of the MA and FA cations)



Anelastic spectra of MAPI: cubic-tetragonal transition
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Expansion of the free energy in powers of Q (OP) and s
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Coupling between FE and tilt modes 
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Coupling between two modes (within Landau theory of p. t.).
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Competition between polar and antiferrodistortive modes

hypothetical
FE mode
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Competition between polar and antiferrodistortive modes
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FAPI: a→ b transition 



Anelastic relaxation due to cation reorientation (MAPI) 
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MAPI: b→ g transition 
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First order transition 
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FAPI: b→ g transition 
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