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ABSTRAKT: Tato price se zabyvd studiem spinové dynamiky v polovodicovych systémech
vhodnych pro spintroniku, které jsou zaloZeny na polovidi¢i galium arsenid (GaAs). Pomoci
metod ultrarychlé laserové spektroskopie a transporniho méfeni jsme zkoumali dva typy mode-
lovych polovodi¢ovych struktur.

Ve feromagnetickém polovodi¢i (Ga,Mn)As jsme se zabyvali laserem vyvolanou precesi magne-
tizace. Zjistili jsme, ze pivodem této precese miize byt nejen pienos energie z laserovych pulsi,
ale také prenos thlového momentu z kruhové polarizovaného svétla na elektrony a ndsledné
na magnetické momenty. Tento opticky ,spin transfer torque” je zcela novym jevem pozorova-
nym poprvé v ramci této price. Ddle jsme ukdzali moznost kontroly precese magnetizace vyvo-
lané pfenosem energie, a to jak cisté opticky, tak elektricky za pouziti piezo ménic¢u.

V oblasti ¢isté nemagnetické spintoniky jsme studovali nizkodimenziondlni struktury zalozené
na GaAs/AlGaAs kvantovych jaméch se specidlnim typem spin orbitlni (SO) vazby, které vyka-
zuji Hallaw jev souvisejici s injeci spinové polarizovanych nosi¢t (SIHE). Tyto struktury byly li-
tograficky zpracovdny do formy dvojdimenziondlni plandrni fotodiody. V nasich experimentech
jsme dokdzali piimo elektricky detekovat precesi spinovych momenta elektront v SO poli, coz
je rozsifenim ptivodniho SIHE. Tato metoda, spole¢né s detekei cisté spinového proudu usku-
te¢néného v této praci, pozdéji prispéla k dspésné realizaci spinového tranzistoru.
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ABSTRACT: This work is dedicated to the study of spin dynamics in systems based on the
semiconductor gallium arsenide (GaAs) thatare suitable for use in spintronic devices. We explored
two types of model structures using experimental methods of ultrafast laser spectroscopy and
transport measurements.

In the ferromagnetic semiconductor (Ga,Mn)As, we investigated laser-induced magnetization
precession. We found out that transfer of both energy and angular momentum from the circularly
polarized laser light can trigger magnetization precession, the latter one being identified as a new
phenomenon, the “optical spin transfer torque”. Furthermore, we demonstrate the possibility
to control the energy-transfer-induced magnetization dynamics both optically and electrically
using piezo-stressing.

When dealing with purely non-magnetic structures for spintronics, we studied the Spin-Injection
Hall Effect (SIHE) in GaAs/AlGaAs heterostructures with a special type of spin- orbit (SO)
coupling that are lithographically patterned to create a two dimensional planar photodiode. We
managed to observe precession of the electron spin in the SO field directly in the space domain
by extending the original detection method. This finding, together with the direct detection of
a pure spin current, helped to propose a working spin Hall effect transistor.
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