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Transverse spin-diffusion
in polarized Fermi liquid
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Metals without inversion
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Band splitting
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Kinetic equation
(spin representation)

V.P.Silin 1957
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Kinetic equation

(band representation)
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Electron-electron collision integral

a

: A3k dgk .
I(ky) = Qﬂfdgk’ m Z (k1 tke -k —K' - %m) F

Fop = %Wl {[Ocw (k1K) fuu(K)Our(K' k1) (6x5 — fap (k1)) (8en — fen(ka2))Onc(ka, K”) fep(k")Ope (K" k2)
— Oaw (K1, K') (80 — fuu(K'))Opa(K', k1) fap (K1) fen (k2)One (k2, k) (8¢ — fep(K"))Ope(K” k2)] 8(e,, — £15 — €26 + &7)

+ [(Oar — far(k1))Ouvp (k1K) (un — fur(k))Onp(k', k1) (0en — fen(ka))One(ka, k) fep(K”)Ope (K", k2)
— fctv(kl))ovp.(klykf)pr(k,)O.\ﬁ(k;:kl)f&n(kQ)OnC(kE:k”)({st Feo(K"))0 e (K" ko)) (€10 — &), + €26 — 7)) }

-l-le {[Oaw (k1,K') f1 (K) O (K ko ) (03 — frp(ko))Opy (ko K”) fyp (K7)) Oy (K7 k1 ) (g — fup(ky)

- Oau(klak!)( fvu(kf))opk(k{ kz)fm(kz) ww(kz,k")(%p - pr(k”))opw(k”a kl)fuﬁ(kl] 5(5:, —E&18 — €3¢ +E:£,)
+ [( o fcw(kl)ov,u (kla k,)f,u.,\ (k’)o.kcp(kf k?)(égaﬁb - ftpy{;(kQ))O;bp(k% k”)fpw (kn))owﬁ(k”a kl)
— fau(k1)Oup (1, k') (8un — fua(K)Oxg (K, k2) fipp (k2) Oy (ke2, k) (8ps — fo (k) Oup (k" k1) 8(e10 — &), + €24 — ) } -

fap(k) = V25 (K)ns, 0, U (k).

Ogs(k, k') = U5 (k)7 (K)



Current , / d*k Oe,o, (k)
i=e/q

3
i= ¢ [ (v B) v (v B) + V(v ) — Ve (weB)] (o — e0))
— v =% e 2 (k)
Ballistic regime |W > T : “ ok £ =V )5
g+ = e(wiB) = i(VJrE}?;—JFa
8n+ i — 62] d*k {v+(v+E) ony N v_(v_E)dn_
g- =e(w_E) = —(V E) 35: (2m)3 iw  0&y iw  OE_
e(v n_ —n (ﬁ‘ —n_)(g__g ) - *
g9+ = e(wiE) = Ewi_Ei)(i_ — 543)’ +2 ;2 - E_); [iwR(vy (VEE))
(vE)(ny —n_) + (e- —e)IS(va(viE)])

g5 = e(wzE) = iw—i(eq —e_)

Dissipative current =0 in 2D

w K £y —E_ & 2vkp = 0in 3D

. &k (vy(vyiE)on v_(v_E)on_ - o
i=e [ { e e ORI 90y —n)S(ve(VAE))}




Tee

Conductivity
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How to measure
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Non Fermi-liquid ?
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Conclusion

o ’Ihe kinetic properties in noncentrosymmetri metals are
described by four coupled kinetic equations for diagonal
(intraband) and off-diagonal (interband) matrix elements of
distribution function.

* In contrast with space parity symmetric materials in 3D
media without mirror symmetry the external forces in
collision-less regime not only accelerate electrons but create
specific currents directed perpendicular to external electric

field (examle - tetragonal crystals with symmetry C,, ).

* Along with scattering on impurities the electron-electron
scatterings in a medium without inversion symmetry are
also responsible for the finite zero-temperature residual
resistivity and residual thermal resistivity.
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