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Calculation of optical modes for chalcogenide compounds Sn2P2X6 (X=S, Se)
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Table 1
Atomic terms and elemental atomic masses (M)
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Transverse optical and acoustic mode frequencies:

Fig. 1. The crystal structure
of  SnP;S;  ferroelectric
phase. The tin atoms
positions in the paraelectric
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symmetrical  points  is function, reflecting the response of the (B, A')-valence X o ) )
shown ~for — primitive vibrations of Sn,P,Sesin its three phases(7] Wne.re d —interatomic distance; o - covalency; M, — energy
monoclinic latticer4) equivalent of I)_we reduced atomic mass., V. and Vi — Table 2
covalent and ionic bond energy, X=S, Se.
L Experimental and calculated parameters for binaries
Bond lengths (nm) for the P,Ses molecular unitin the
ferroelectric phase (1), paraelectric phase (2) and data Sn-X P-X Compound
from [6] for paraelectric phase (3) Parameters Ps PSe | Sns |snse
1 2 3 V, % V, = d,nm 0200 (0226 0299| 0309
P()-P(2) | 0.2225(2) | 0.2219(2) 0.222(1) Va.eV 551 | 444 | 344 | 259
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Se(2)-P(l) 0.2192(2) 0.2187(3) 0.2191(1) (V24VA)2ev | 543 | 448 | 421 | 325
Se(3)-P() | 0.2185(2) | 0.2175(2) | 0.2189(1) a 092 | 099 | 082 | 080
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Fig. 4. Calculated transverse optical mode frequencies Fig. 5. Interatomic  distance  dependence of X . '
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