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Cotton-Mouton Spectrum in Cobalt-Substituted Magnetic Garnet
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Spectra of the Cotton-Mouton effect and the Fara-
day rotation were measured in cobalt-substituted
magnetic garnet films between 0.5 and 2.0 um using
a piezobirefringent modulator. The experimental
spectra were compared with those obtained by the-
oretical analysis in the framework of the ligand-field
theory. A satisfactory agreement was obtained be-
tween experiment and theory with a reasonable set
of fitting parameters.
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Table 1 Thickness and composition of magnet-
ic garnet films (YGd)y(Fes.,.,Co,Ge,)O,, used in the
present experiment
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Fig. 1 Coordinates taken in this study.
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Fig. 2 A schematic illustration of the system for the measurement of
Cotton-Mouton effect using a piezobirefringent modulator.

158

HAIGH#ES P2 Vol 13, No. 2, 1989



@.‘ Monochro |
mator

MG

PDE—L +Light source
I C .Chopper
i FS:Filter
, selector
A MR:Mirror
P :Polarizer
/ A iAnaiesot
M S :Samp e
MR3| Mo:Photoelastic
modulator
PD:Photo
detector
LA:Lock—=1n
amplifijier
MG :Magnet

Fig. 3 A total block diagram of the measuring system for the present study.
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Fig. 4 Optical retardation spectra of Cotton-
Mouton effect in unsubstituted, Co?*-substituted
and Co®'-substituted magnetic garnet films.
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Fig. 5 Faraday rotation spectra in unsub-
stituted, Co?*-substituted and Co®*-substituted
magnetic garnet fiims.
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Fig. 6 Energy level diagram of Co?* in the
tetrahedral site of the garnet structure and the
transition probabilities for Faraday (a) and Voigt
configuration (b).
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Fig. 7 Energy level diagram of Co®* in the
tetrahedral site of the garnet structure and the
transition probabilities for Faraday (a) and Voigt
configuration (b).
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Fig. 8 Calculated Faraday rotation spectra for
Co?* and Co®* ions in magnetic garnets for near-
infrared region.
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Fig. 9 Experimental Faraday rotation spectra
for Co®* and Co®* ions in near-infrared region.
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Fig. 10 Calculated spectra of the retardation
due to Cotton-Mouton effect for Co®* and Co®*
ions in magetic garnets for near-infrared region.
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Fig. 11 Experimental retardation spectra for
Co?* and Co®" ions in near-infrared region.
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