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Iransport

Transport equation

1l = O'ijEj -+ UijkEjBk + UijklEjBkBl -+ VijVjT + ..

e j current density

o conductivity tensors
e F electric field
e B magnetic field

Seebeck coefficient Hall coefficient
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Semi-classic approximation

Tap = eﬂT zk:va(k)v (k) (— a](;(;))
v = g 3 vaustten— (%57 )
s = gy D rallOIv(0) x Vi) (257
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J. M. Ziman, Electrons and Phonons (Oxford Classics Series, Clarendon Press,

Oxford, 2001).



Program: ITransport

Smoothed Fourier expansion of band energies.

e(k) =) emSm(k) , Sm(k)=1/n) e*iin
A

FFT(em) FFT(emkmi) FFT(emkmikm;)

! ! l
N (e) N(e)oij N(e)oijk

os = / N(e)os; ()de

S =it [ N(©oale)e - n)de

Rijx = 07k} / N (e)ap(c)de

W. E. Pickett, H. Krakauer, and P. B. Allen, Phys. Rev. B 38, 2721 (1988).



Figure of merrit

ZT = (6T /K)S?

e Flectrical conductivity, o
e Thermal conductivity (electronic and lattice), x

e Seebeck coefficient, S
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Zintl clathrates. (II)s(111)164.(I1V)30—
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Iype-I transport




Type-I phonon DOS
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(o) Filled clathrate: 5r,Ge

() Pure clathrate: Ge

{a) Diamond: Ge,
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Iype-VIII transport
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Type-1V AFM clathrate
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