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“Bruce and electric dipole spin res.”

B D McCombe
Phys. Rev. 1969
(non-degenerate)

Rashba, 1961
(Dresselhaus)
Yafet, 1963

Spin Relaxation
DP; EY
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Pump/Probe (dynamic B-M shift)

E,=Es+E, hence g*(E,T)
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Small Voigt Field
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g*(E,T) for InSb
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GaAs: PL results
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Spin relaxation 1n set of InSb n-ASQWs

DP dominates for high u InSb QWs at T >20K
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InSb/Al,, ,sIn, o,Sb quantum wells

[001] Samples: MBE on GaAs

samples L,nm | AL, % | p,m?V-is? | n, 10" cm?
at 77K at 77K
(RT) (RT)
ADJ1127 10 8 - -
me1831 20 15 | 090137 5.7 (7.3)
mel833 20 15 | 48721 | 3.6(53)
me2501 30 8 - (4.0) -(1.8)
me2502 30 8 52722) | 8.95014.1)
me2504 30 8 16 3.7) 4.24 (6.2)
me2507 30 8 11.92.9) | 5.43(10.3)
me2509 30 8 1453.5) | 2.26 (5.99)
ADJ1129 30 8 - -
ADJ1126 40 8 - -
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Gate control of [110] QW spin lifetime
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Modulation of t, for [110] GaAs and InAs QWs

[110] GaAs/AlGaAs

[110] InAs/GaSh
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FET programme for [001] InSb
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InAs Spin-LED (c.f. Meining et al)

analyser
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InAs spin LED — majority carriers
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Conclusion

Dependence of g* on E and T: good agreement with k.p (8x8)
for InSb and (14x14) for GaAs up to 300K

[001] InSb n-ASQWSs: good agreement with theory, oo dominant
Spin Modulation: InAs more effective than GaAs;
expect modulation of the order of 4 in spin diffusion length
for [001] InSb

Spin injection: efficiency near maximum (~ 0.4) for CoFe/InAs

Near Future: modulation (spin along [110], either electrically or
optically), in InSb; 1mproved spin injection, CoPt/InSb .
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