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¥ L W X A Far-infrared resonant Faraday effect in semiconductors
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The first magneto-optical effect, the Faraday effect or rotation of the plane of polarization under the influeance
of a magnetic field, was discovered by Michael Faraday in glass.’ Early work was carried out on solids in the
visible region of the spectrum. In this work we have investigated the Faraday effects in semiconductors with
various electronic systems, especially giving an eye to resonant phenomena as cyclotron resonance as well as
Zeeman effect for impurities.

In the presence of the longitudinal magnetic field, i.e., the magnetic field being applied to the propagating
direction of the light, the circularly polarized lights play an important role in magnetic circular dichroism (MCD)
and birefringence (MCB). MCD is caused by the difference of the absorption coefficient between left- and
right-circularly polarized lights. MCB induced by the difference of the phase velocity between two circularly
polarized lights, on the other hand, results in rotation of the polarization plane, which is known as Faraday
rotation.

The energy of the light taking part in the intraband transitions in semiconductors is suited to that of the
far-infrared (FIR) light source. Through FIR absorption measurements in semiconductors, many workers have
studied these intraband transitions as cyclotron resonance and Zeeman absorption for impurities, but there are
few studies for the variation of the polarization plane and the amplitude due to these transitions, in particular
Faraday effect induced by some resonances (Resonant Faraday Effect RFE).

We have studied the RFE due to intraband transitions in various semiconductors at low temperature with
direct measurements for the rotation angle and ellipticity of the FIR lights. Through cyclotron resonance of
two-dimensional electrons in the interface of GaAs/AlGaAs and the impurity absorption by donors in GaAs, we
have confirmed that RFE is dominated by the off-diagonal component of dielectric tensor. Experimental results
for n-type bulk InSb samples with various thicknesses have revealed a lot of properties of RFE. The oscillatory

spectra induced by several twirls of the polarization plane have been observed in the extremely thick InSh
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sample. In addition, the transient-Faraday effect for a compensated p-InSb can monitor the
transient-refractive index induced by non-equilibrium carriers created by photo-excitation. Besides, making
use of the characteristic behavior on RFE, we can classify absorption lines, i.e., the electron-type absorption or
the hole-type one. By referring the experimental results to the theory based on Lorentz-oscillator model, we

have made clear some features on “Resonant Faraday Effect’.
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MEOXFNFELRTHFERIIPVETORFROEFOOBHRPUTER T 28, AHLTE LRI L-THEESH
TBEOBHRTOWREBIZES 9 &+ 5BMBIE4EE LI Lorentz BURBI FET VK SOV TEZ D L, FERIE
IR BEERIC L > THREN TS Z LMnnd, £/o, HENTEBRENEZ 5 LHBRNICHE SN BRSNS
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EEHCREIEE OBREALNICTHENTE S,

SABIILEEICB T DR RETRENRL LT, HEN 100 pm BEOERNANFTHRBT 7 77 -DR
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