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Typel clathrates:Ba,Al S|,

A Promising candidate for
phononglass electrorcrystal

A 46 host atoms form 8 cavities

A 8 guest atomstattlers
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Strong dependence of the band gap on the configuratiorl!



DOS at charg®alanced composition (x=16)¢7
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Finite-temperature simulationsat
chargebalanced composition



Finite-temperature simulations

A Occupancy factors of the Wyckoff sitdék, 16i, and6c
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Canonical Metropolis Mont€arlo simulations at several temperture
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Finite-temperature simulations

A Occupancy factors of the Wyckoff sitdék, 16i, and6c
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Finite-temperature simulations

Thermodynamic integration at every temperature:
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Calculation of theemperature-independentdensityof states [1]:

A Canonical distribution, entropy, specific heat, ...

[1] E Wang and D. P. Landd&hys. Rev. Le@6, 2050 2001) 9



WangLandaualgorithm

MetropolissHastings samplings with different acceptance probabiliti
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WangLandau algorithm

FE Wang and D. P. Landd&hys. Rev. Le®6, 2050 (2001
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Finite-temperature: WangLandau method

A Densityof-states (00)  from Wasgindau method
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Finite-temperature properties

A Difference between internal energy U(E) and free energy F(E
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Finite-temperature properties

A Double peak in canonical distribution P(E,T)
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Finite-temperature properties

A Peak in the specific heat,C
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Order-disorder transition

Cluster expansio
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Conclusions

Cluster expansion is employed to predict the energy of an
arbitrary configuration.

We access finite-temperature properties with:

A Canonical Metropolis Monte-Carlo simulations at
several temperatures

A The temperature-independent configurational density-
of-states | () from the Wang-Landau method
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