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Table S1.Theoretical and experimental bulk moduli, thermal conductivities of nine selected materials.
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Bp/GPa | ki orr)(300 K)/(W-m™K") | Kiiexpt)(300 K)/(W-m"K™)
C 441.5 4022.4 2300.0
Si 97.6 110.0 148.0
Ge 69.3 354 67.0
Sn 40.2 53 60.0
GaAs 71.5 24.8 47.0
CdTe 37.3 3.9 7.5
NaCl 16.7 4.4
v-CsPbls 12.6 0.08
B-CsPbl; 14.3 0.11
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Fig.S1. Schematic diagrams of phonon anharmonicities of two types of imaginary phonon modes in 3-CsPbls,
with red dots representing change trend ofe contribution of phonon vibration to  free energy of the system
V(rq' j) with vibration amplitude |Rq, j| in harmonic approximation, and blue dots denoting change trend in

the real case.
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Fig. S2. Phonon spectra of C, with color value of point representing anharmonic descriptor

A
aq,; of

corresponding phonon mode.
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Fig. S3. Phonon spectra of Si, with color value of point denoting anharmonic descriptor a“f- of

q,]

corresponding phonon mode.
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Fig. S4. Phonon spectra of Ge, with color value of point

ol of

indicating anharmonic descriptor g ;

corresponding phonon mode.
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Fig. S5. Phonon spectra of Sn, with
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color value of  point representing anharmonic descriptor gy ;

corresponding phonon mode.
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Fig. S6. Phonon spectra of GaAs, with color value of point referring to anharmonic descriptor 0,2]- of

corresponding phonon mode.
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Fig. S7. Phonon spectra of CdTe, with color value of point in  graphrepresenting anharmonic descriptor a,f i

of corresponding phonon mode.
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Fig. S8. Phonon spectra of NaCl, with color value of point denoting anharmonic descriptor a;}j of

corresponding phonon mode.
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Fig. S9. Phonon spectra of y-CsPbls, with color value of point referring to anharmonic descriptor a,‘: ; of
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Fig. S10. Phonon spectra of 3-CsPbls, with color value of point representing anharmonic descriptor cr; j of

corresponding phonon mode.
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