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Magneto-optic effects of solids and their properties
of stress, temperature and dispersion
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Abstract

Fundamental! formulas of magneto-optical effects are deduced according #o
olassical theories concerning electro-magnetic fields. Obvions expressions of Faraday
rotation § that are applicable to various magneto-optic media are obiained by using
the concepis of effective fields. It is proved that # is proportional to the effective field
H; and has a sirong dispersion nature. & is obviously affected by the external siress
in the weak magnetic media. The verdet constant ¥V of diamsgnetic media is
independent of temperature T. The ratio of the verdei consiant ¥V, of some
paramagnetic media and their susceptibility y satisfies the relation of V,/y=GQ(1+
RT). In the aniiferromagnetic and ferrimagnetic media, § is related t0 magnetization
M; of the various sublattices, and the temperature properiy of # is dependent not
only on magnetization M, of the sublattices but also on the temperature dependence
of the magneto—optic coefficienis. The experimenial resulis conform fairly to the
deduced expressions. It has also been proved that, when the direction of light
propagation is perpendicular to that of the effective field H,, the linearly polarized
light entering the magneio—optic medinm would be resolved into an elliptical
polarized light and & linearly polarized light, the real part and the imaginary pari

of the phase retardation ratio of this iype of magnetic birefringence would be
proportional to Hj.

Key words: magneto—optic effects; effective fields; Faraday rotation,





