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The Hanle effect is widely used for investigation of spin relaxation times of photoexcited
and resident carriers in semiconductors [1]. For periodic excitation with optical pulses
resonant spin amplification (RSA) occurs in the studied system when the spin lifetime is
longer than the pulse repetition rate. Currently RSA is well established in time-resolved
pump-probe experiments [2]. Here, we demonstrate an alternative approach for obser-
vation of RSA, where a single beam tuned in resonance with the trion transition in a
semiconductor quantum well is used for spin pumping of the ground resident electron
state, while its absorption is simultaneously used to monitor the spin polarization of the
system.
The studied sample was grown by molecular beam epitaxy and consists of five 20nm thick
CdTe quantum wells separated by 110nm Cd0.78Mg0.22Te barriers [3], electronically decou-
pling the quantum wells. The barriers are doped by iodine donors, providing the quantum
well with CB electrons with a density of ne ≈ 1 · 1010 cm−2. The sample was mounted in
a liquid helium bath cryostat with variable temperature inset. An external magnetic field
B of up to 0.7T in Voigt geometry, e.g. parallel to the quantum well plane, was applied by
an electromagnet. The laser was tuned to the trion resonance and the transmitted light
was measured. To detect the difference in absorption caused by optical spin pumping of
resident electrons, the laser light was modulated between linear and circular polarization.
Experiments with a continuous wave (CW) laser show a single Hanle peak in magnetic
field dependent transmission. The half width of this peak depends on the excitation power
and decreases linearly for lower powers. The corresponding spin lifetimes are in the range
of 15ns to 4ns.
Under pulsed excitation with laser repetition rates of flaser = 76MHz and flaser = 1GHz,
additional peaks appear if the resonance condition ωL = n2πflaser is satisfied, where
ωL = gµBB

h̄
is the Larmor precession frequency, µB is the Bohr magneton, h̄ the reduced

Planck constant and g the g-factor of the optically oriented carrier. We evaluate a g-factor
of 1.64, which corresponds to resident electrons. [3]
Such behaviour is observed in RSA measured with a pump-probe technique. However,
our approach doesn’t require a comprehensive setup with two beams and additional com-
ponents for recording transient signals.
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