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Table S1.  Crystal structures, lattice parameters and interaxial angles for GeTe and AgBiSe2. 
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Cubic Lattice 

 

Lattice Parameters  

and Interaxial Angles  

Rhombohedral 

GeTe 
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_

m 

 

a=b=8.3580 Å, 

c=10.7070 Å 

==90° =120° 

 

a=b=c=6.0019 

Å, ===88.258° 

Cubic  GeTe 
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a=b=c=5.9860 Å 
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Hexagonal  
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Figure S1. Back-scattering SEM images and corresponding EDS mappings for the samples with x=0.1 (a), 

x=0.24 (b) and x=0.26 (c). 
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Figure S2. Temperature dependent power factor (a) and heat flow (b) for (GeTe)1-x(Ag0.5Bi0.5Se)x. 
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Figure S3. Room temperature powder XRD patterns (a), and composition dependent Hall carrier 

concentration for (Ge1-yBiyTe)1-x(Ag0.5Bi0.5Se)x (b). 

 



S-4 

 

 

m
H
 (

c
m

2
/V

-s
)

300 400 500 600 700
10

0

10
1

10
2

 

 

 

 

 y=0

 y=0.02

 y=0.04

 y=0.05

 y=0.06

m
H
T 

-1.5

T (K)

(Ge
1-y

Bi
y
Te)

0.95
(Ag

0.5
Bi

0.5
Se)

0.05

300 350 400 450 500 550 600 650
5

10

15

20

25

30

35

40

45

(Ge
1-y

Bi
y
Te)

0.95
(Ag

0.5
Bi

0.5
Se)

0.05

 y=0        

 y=0.02   

 y=0.04   

 y=0.05   

 y=0.06   

T (K)

P
F

 (
m

W
/c

m
-K

2
)

300 350 400 450 500 550 600 650
0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

  z
T

T (K)

300 350 400 450 500 550 600 650 700
0

50

100

150

200

250

 

 

  

(Ge
1-y

Bi
y
Te)

0.95
(Ag

0.5
Bi

0.5
Se)

0.05

T (K)

S
 (

m
V

/K
)

 y=0        

 y=0.02  

 y=0.04 

 y=0.05 

 y=0.06 

300 350 400 450 500 550 600 650 700
0.0

0.5

1.0

1.5

2.0

2.5

 

 

 

 

T (K)


 (

m


 c
m

)

300 350 400 450 500 550 600 650
0.0

0.4

0.8

1.2

1.6

2.0

2.4

2.8

3.2

3.6

4.0

0.0

0.4

0.8

1.2

1.6

2.0

2.4

2.8

3.2

3.6

4.0


L
 (

W
/m

-K
)

 

T (K)

  
L 

 y=0

 y=0.02

 y=0.04

 y=0.05

 y=0.06

 (

W
/m

-K
)

 

 

 

 

(a) (b) (c)

(d) (e) (f)

 

Figure S4. Temperature dependent Seebeck coefficient (a), resistivity (b), Hall mobility(c), power factor(d), 

total and lattice thermal conductivity (e) and zT (f) for (Ge1-yBiyTe)0.95(Ag0.5Bi0.5Se)0.05. 
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Figure S5. Temperature dependent Seebeck coefficient (a), resistivity (b), Hall mobility(c), power factor(d), 

total and lattice thermal conductivity (e) and zT (f) for (Ge1-yBiyTe)0.9(Ag0.5Bi0.5Se)0.1. 

 

Using the measured longitudinal (vL) and transverse (vT) sound velocities, the corresponding 

physical parameters including Debye temperature (D), Poisson ratio (), bulk modulus (B) and 

Grüneisen parameter () are estimated according to the equations as below1-2: 
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where vs is the mean sound velocity, ħ is the Planck constant, kB is the Boltzmann constant, N is 

the Avogadro constant, d is the density. 
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