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Theoretical calculation for carrier mobility
The carrier mobility is based on the deformation potential theory. In this work, the tensile
and compressive elastic constants along the (100) direction . The correlations are expressed as

follows, -2
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where e denotes the electronic charge, / denotes the reduced Planck constant, C; denotes the
elastic constant along the (100) direction, m* b denotes the band effective mass and E; denotes

the deformation potential.
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where E and ¢ denote the deformation energy and the strain under tension or compression along
the (100) direction, respectively, V' denotes the initial volume without deformation.
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where E is the energy band and £ is the reciprocal lattice path.
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Where E and ¢ are the energy of the CBM or VBM and the strain under tension or compression

along the (100) direction, respectively.
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Fig. S1 Backscattering-electron (BSE) image of AgjgoslnggsTe sample and (b)-(d)
corresponding elemental mappings of Ag, Te and In, respectively. (¢) EDS point analysis

spectra and (f) EDS point analysis of Te-rich precipitates.
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Fig. S2 Rietveld refinement profiles for (a) undoped Ag,Te and (b) Ag;.997Ing 003 Te



10°
(a)
10*4
2]
[
=
(]
&)
10° 4
102 ' r ' ; 02 ; ; : .
980 1000 1020 1040 1060 1080 980 1000 1020 1040 1060 1080

Channel Channel

Fig. S3 Positron annihilation lifetime (PAL) spectra of (a) undoped Ag,Te and (b)

Ag1.996Ing 004 Te. (20 ps per channel)
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Fig. S4 The structural drawings for different defects.
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Fig. S5 (a) The band structure of Age,InTes,. (b) The total DOS for Agg,InTes,. The black and

red lines represent the E¢ positions of AggsTes; and AggInTes,, respectively.
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Fig. S6 Temperature dependence of lattice thermal conductivity for Ag, In,Te (x = 0-0.007)

samples.



Table S1 Positron annihilation lifetime parameters of Ag,Te and Ag; g96Ing 004 T€ samples.

Compositions 71 (ps) I, (%) o (ps) I, (%) 7 (ps) I; (%) Tavg (PS)
Ag,Te 151 6.8 306 92.8 1420 0.4 299.916
Ag1 996l g04Te 197 16.5 301 83.1 1042 0.4 286.804

Table S2 DFT-calculated elastic constants (C;;), band effective masses (m* b), deformation
potentials (£)) and carrier mobility (). (using the tensile and compressive elastic constants

along the (100) direction)

Compositions C;; (Pa) m* b (kg) E Q1) u(cm? vl st
AgeiTesn 6.742 x 1010 2 x 103! -1.96x 1018 1214.6
AggInTe;, 6.402x 1010 1.65 x 103! -2.22x 1018 1452.6
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