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FIG. S1. The mean square atomic displacements (MSDs) with temperature for TloSbTes.
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Equation A*XMNAB*xMN3+C*xM2
Plot Potential Energy
A 1.25933+0.21244
B 0.00356 + 0.00866
0015 ¢ c 0.81149 + 0.00435 .
- Reduced Chi-Sqr 1.88052E-9
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FIG. S2. Anharmonic frozen-phonon potential with quadratic and polynomial fitting. It writes as
y=1.2593 x x* +0.0036 x x3 +0.8115 X x2.
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FIG. S3. The lattice thermal conductivity as a function of cutoff distances with interatomic third-

order and fourth-order force constants.
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FIG. S4. The electronic band gap with different computational functionals.

4,0 T T T T T T T T i I

as |
3.0 />
2.5 Zé %

]

= —

2.0 =

]

1.0 ﬁ%&-&
0.5 %% %

0.0

J}’
|
i

-0.5

r X P N I M S
FIG. S5. Phonon dispersion of TI9SbTe6 calculated by DFT using PBE functionals.

Table S1. The calculated lattice constants using different functionals.

a=b(A) c(A) V (A3) Difference (%)
EXP 8.8298 13.0126 1014.532 a=b c A%
PBE JAPIST 89724  13.5146 1087.979 1.614986 3.857799 7.239464
PBE 8.9665 13.7248 1103.448 1.548166 5.473157 8.764237
LDA 8.6293  12.7693 950.8636 -2.27072 -1.86973 -6.27566
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