











Computational Methods — Single Atom Distortion
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Computational Methods — Single Atom Distortion
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Computational Methods —

N
- _ Alloy  Agap (A)
ASAD = Z |rA110y, — I'SnSe,i SnSe 0
i—1 S 0.38
ASAD,i Ge 0.54
Te 0.92
Fsnse,i Sr 1.86

F Alloy, Ba 2.96
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Computational Summary

Approach 3: Bulk Modulus (Supercell)

Standard calculation of total energy in DFT (LDA) as a function of cell volume...
Fitting of the Murnaghan equation of state to E(Q)

BoQ [ (Q0/Q)% ) Bo

E@)=Eo+ B, \ B{—1 ) BI-I

Alloy By (GPa)

SnSe 42.2
S 40.8
Ge 39.9
Te 38.1
Sr 34.3

Ba 31.5
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Hybridization of Experimental and Computation

Do experiment and computation agree?

Alloy B, (GPa) Appr (A) Asap (A)
SnSe 42.2 0 0
S 40.8 1.62 0.38
Ge 399 2.69 0.54
Te 38.1 2.89 0.92
Sr 34.3 3.74 1.86
Ba 31.5 4.14 2.96

Alloy  Tolm | TV

S 0 0

Ge 1.73 0.0063

Te 1.99 0.0168

Sr 17.8 0.0297

Ba 85.0 0.0491
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Conclusion

—_— BN —_—
o N N

o
™

Lattice Thermal Conductivity (W/mK)

T =300K

0.00 0.02 0.04 0.06 0.08 0.10

Nominal Composition (x)

Coordination Number

(@]

2

MW B o o

—

Sng.7sBag 2sSe
APDF - 414

4 6 8
Coordination Shell Radius (A)

10

Strain effects can be observed far from host lattice site.

Presented inexpensive, conceptually transparent
methods to visualize alloying in SnSe.

Computational ranking successful as proxy for
experiment.

Possible down-selection of effective alloying agents.
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