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B=0 spin splitting

Spin degeneracy

spatial inversion symmetry: )

time inversion symmetry (Kramers):

Inversion asymmetry = Ek,1) #E(k,|)

= two energy surfaces Ei(k)

Caused by:

o Bk 1) =Ek,|)

E(k,1) = E(=k, |) ) E(k)

spin-orbit interaction

i

bulk inversion asymmetry, e.g., zinc blende structure
structure inversion asymmetry, e.g., gate




Contributions to B=0 spin splitting

iIn 2D electron systems

(1) Bulk Inversion Asymmetry (BIA)

zinc blende structure = Dresselhaus term
Hp =1 [ke (k7 — kZ) 02 + cp]

(2) Structure Inversion Asymmetry (SIA)
= Rashba term
Hr=a(VV) xk o

(3) Interface Inversion Asymmetry (IIA)
Hy = %7 [ks,0(z — 2)] (kxow — kyoy)

Spin Splitting and Effective Magnetic Field
ﬁso — B(k)O'

with  B(k) = Bp(k) + Br(k) + Bi(k)

spin orientation at k (anti) parallel to B(k)
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Rashba Spin Splitting
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Dresselhaus Spin Splitting

k2 — (k2) # 0
(a) [001] surface

0O k
Hp = —n (kZ) (k O* ) +O(kp)
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Dresselhaus Spin Splitting

(b) [110] surface
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Effective magnetic field

Bulk Inversion
Asymmetry (BIA)

Ga47lnssAs, [001], BIA, E=0kV/cm

Structure Inversion
Asymmetry (SIA)

Ga47In53As, [001], no BIA, E=20kV/cm

BIA and SIA

Ga47inssAs, [001], BIA, E=20kV/cm
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