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ZnSe QWs with strong Coulomb interaction dortmund
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Detection of spin dynamics: Pump - Probe Kerr rotation

Pulsed laser: duration 1 ps, spectral width 1 meV s
repetition rate 75 MHz M
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Spin coherence of carrier ensemble
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Electron spin coherence in ZnSe QWSs dortmong
n-doped 67 A ZnSe/ZnBeMgSe
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Electron spin dephasing longer than 30 ns.
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Resonant Spin Amplification (RSA) technique dortmung. o
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Electron spin coherence in ZnSe QWs dortmund

67 A n-doped ZnSe/ZnBeMgSe QW

Resonant spin amplification n. = 3x1010 cm-2
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Electron localization favours 4 ns ZnCdSe/ZnSe QW, Kikkawa, Science 1997

long spin dephasing time of 30 NS 6 ns type-Il ZnSe/BeTe QW, Mino, APL 2008
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Spin coherence time vs bath temperature dortmund

67 A n-doped ZnSe/ZnBeMgSe QW
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Dyakonov-Perel relaxation
of electrons in QWs
for T > 15 K.

1w Txr,(T)
Ts

At T < 15 K fluctuations of
nuclear field contribute to
spin relaxation

of localized electrons.
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Hole spin dephasing dortmund

p-type, 80 A ZnSe/ZnMgSSe QW
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Hole spin dephasing longer 800 ps
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Spin coherence of holes and electrons dortmund
p-doped GaAs/AlGaAs quantum well with illumination ¥
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Kerr rotation angle (a.u.)
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p-type, 80 A ZnSe/ZnMgSSe QW
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Above-barrier illumination
with a photon energy 3.06 eV

Zno.nggo.11S S

0.18

€, O-layer

[}
50nm

-

Photoluminescence intensity

ZnSe

|+

X

)

L

N

76 277 278

279 280
Energy (eV)

2.81 2.82

12




Anisotropy of hole g-factor

80 A ZnSe/ZnMgSSe QW, p-type
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Anisotropy of electron g-factor dortmund
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Resonant spin amplification in n-InGaAs QWs L gortmung
8 nm InGaAs/GaAs QW exciton 45 s
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Unusual shape of RSA spectrum measured at trion.

Yugova, PRL 102, 167402 (2009)
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Spin relaxation of electrons ohmische universitat
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200 A CdTe/CdMgTe MQW n, = 5x10° cm2

CW excitation ps-pulsed excitation
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Hoffmann, PRB 74, 073407 (2006) Zhukov, phys.stat.sol.(b) 243, 878 (2006)

The same spin dephasing times are measured
under pulsed and continuous wave excitation.
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Electron spin dephasing GaAs/AlGaAs 10 ns
CdTe/CdMgTe 30 ns
ZnSe/ZnBeMgSe 30 ns
InGaAs/GaAs 55 ns

Is the electron-nuclei interaction the only limiting mechanism
for localized electrons at low temperatures?

Hole spin dephasing  GaAs/AlGaAs > 650 ps, p-doped.
CdTe/CdMgTe > 450 ps, p-doped.
ZnSe/ZnBeMgSe > 800 ps, p-doped.
InGaAs/GaAs > 2 ns, n-doped.
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Generation of spin coherence dortmund

High density 2DEG  Low density 2DEG undoped
\821/2 S=0 S=1/2
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trion exciton

R N

Long-lived spin No beats Beats of electron
beats of 2DEG In exciton,
< 30-100 ps

Problem: How the spin coherence is excited in low density 2DEG?
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Mechanism of generation spin coherence
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In magnetic fields dortrnund
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External magnetic field provides electron spin precession,

but not the trion spin (zero in-plain heavy-hole g-factor)

Zhukov, PRB 76, 205310 (2007)
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