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Table S1 Measured densities for the Sny 93.«.,B1,Sb,Te compositions

Sample Density (g/cm?3)
SnTe 6.4239
Snyp3Te 6.4350
SnBiy s Te 6.4987

Sn0'94Bi0_03Sb0.06Te 6.4624

Sno'ngio_oj,Sbg.ogTe 6.4553

Sno_goBio_meg.loTe 6.4631

SIlo_ggBio_meo.uTe 6.4660

Sny 36Big.03Sbg 14Te 6.4449
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Fig. S1. Temperature dependent Lorenz number for the Sn; o3...,B1,Sb,Te compositions.
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Fig. S2. pDOS of Sn;sSbTe,¢. Energies are shifted with respect to Fermi level which is set to

zero. Resonance states appear in the form of increased DOS near the Fermi level.
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Fig. S3. SEM BSE images for the (a) Sn; o3Te and (d) SnBiy o3 Te compositions and respective

EDS mapping.
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Fig. S4. SEM BSE images for the Snjg¢Big3Sbg14Te composition and respective EDS

mapping.
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Fig. S5. HRTEM image for the Sny g¢Big 03Sby 14Te composition showing lattice spacing for the

SnTe (220) plane and a layered structuring bound by the orange lines.
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Lattice parameter calculation

The lattice parameter for all compositions shown in this were extracted from the XRD data.
From Bragg’s law:

A= 2dsiné (S
Where 4 is the wavelength for the x-ray radiation (1.5406 A), d is the inter planar distance and
8 is the diffraction angle obtained from XRD as 26/2,
For a cubic crystal system:

1 (R + K>+ 1%) (S2)

2 (12

ISH

Where d is the previously calculated inter planar distance from XRD data, 4kl are the Miller

indices of a diffraction plane and « is the lattice parameter to be determined.

Calculation of sound velocity

The plane acoustic longitudinal (77) and transverse (V;) velocities of all compositions were
estimated in the [100], [110], and [111] crystal orientations using elastic constants of SnTe
(C;)! and the measured density (p) as explained below.?
For wave propagating in the [100] direction:
v,=[Cip (S3)
V,=CaslP (S4)

For wave propagating in the [110] direction:

V,=(C1 + Cip+Capl2p (S5)
Vi=x [(C11—C1)/2p (86)
V=, [C44/0 (S7)

For wave propagating in the [111] direction:



V,= \/(Cn +2C,, +4C,)/3p (S8)

V.= \/(611 = Cp+Cyy)/3p (S9)

A summary of the plane acoustic wave velocities is shown in Table S2.

Table S2 Plane acoustic wave velocities in m/s for the Snj ¢3..,B1,Sb,Te compositions in

different crystal orientation directions

[100] [110] [111]
Composition v, v, Z Vu Ve 7 v,

SnTe 4185 |1351 [3202 |2859 [1351 [3008 |2461
Sn; g3 Te 4181 | 1350 [3199 |2856 |1350 [3005 |2459
SnBig 3 Te 4161 | 1343 3183 2842 [1343 [2991 |2447

Sng 94Big 03Sbgos T€ 4172 1347 3192 2850 1347 2999 2454

Sng gsBig 03Sbg 12 Te 4171 1346 3191 2849 1346 2998 2453

Sng 36Big 03Sbg 14Te 4178 1349 3197 2854 1349 3003 2457

For an isotropic cubic structure, the longitudinal and transverse sound velocities were estimated

from the calculated bulk modulus (B) and shear modulus (G) using the below relations.?

V,=+/(B +4G/3)/p (S10)
V,=+[Glp (S11)

Where both B and G are obtained by solving equations S12-15.2

B= (B, +B,)2 (S12)
G=(Gp+ Bp)2 (S13)
By, =By= %(C11 +2C;,) (S14)

5(C11=C13)Cyy (S15)

G.,=
Rac,, +3(C1-Cpp)

The average sound velocity, ¥, was then obtained using equation S16.23
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Table S3 Longitudinal, transverse, and average sound velocities in m/s for the Snj ;.

yBi,SbyTe compositions

Composition Vi V; Vi

SnTe 3576 2152 2380
Sny 3 Te 3573 2150 2378
SnBigp;Te 3556 2140 2366
Sn0.94Bi0,03SbO.O6Te 3566 2146 2373
Sl’lo‘ngio.og,Sb().()gTe 3568 2147 2374
Sn0,90Bi0_03Sb0.10Te 3566 2146 2373
Sl’lolggBio.(BSbo_ 12T€ 3565 2145 2372
Sn0‘86Bi0.o3Sb0.14Te 3571 2149 2376
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