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Study on the stabilities and photoelectric properties of Mn, Zn, Sn doped CsPbl,
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Abstract; The formation energies, electronic structures and optical properties of intrinsic CsPbl; and Mn - |, Zn
-, Sn - doped systems are calculated using the first — principles based on Density Functional Theory. The re-
sults show that the incorporation of Mn, Zn or Sn decreases the lattice constant of the material. The incorporation
of Mn atoms introduces a magnetic moment of 5. 00, in the crystal structure of CsPbl,, which enriches the mag-
netic properties of the material. Compared with the Zn — doped system, the Mn and Sn doped systems are more
stable. The Mn — doped system increases the material band gap, and the incorporation of Zn and Sn decreases
the material band gap by 30.2% and 16.2% , respectively, which is beneficial to the electronic polarization
transition. However, the incorporation of Zn makes the material transform into a indirect band gap semiconduc-
tor, which is not conducive to the development of the photoelectric properties of CsPbl,. In the visible light re-
gion, Mn — , Zn — and Sn — doped systems demonstrate all excellent optical properties, and Sn — doped system has
the best effect. These findings provide valuable information for the doping modification of CsPbl; materials in the
experimental aspect, which is beneficial for the application of CsPbl, perovskite in the field of optoelectronics.
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Fig. 1 Crystal structures of (a) monocellular o — CsP-

b, system and (b) supercell doping system.
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Lattice constants, formation energies, total magnetic

moments of undoping and doping CsPbl; systems

Perovskite Lattice parameter Exp. Magneticmoment —Formation

materials a=b=c(A) (A) (pp) energy (eV)
CsgPbg 1, 12.792 6. 289 0.00 —
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Fig. 2 Bandstructures of the intrinsic CsPbl; and the doped systems: (a) CsgPbgl,, (b) CsgMnPb,L,,, (c¢) CsgZnPb,1,,,

and (d) CsgSnPb,1,,.
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Fig. 3 The density of states of the intrinsic CsPbl; and the doped systems: (a) CsyPbyI,,, (b) Cs;MnPb,1,,, (¢) CsgZnPb,L,,,

and (d) CsgSnPb,1,,.
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Fig. 4 The complex dielectric function of the intrinsic

CsPbl; and the doped systems: (a) real

parte, , (b) imaginary parte,.
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doped systems.
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