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Faraday rotation (FR) in a Ru*'-substituted magnetic
garnet was measured in the visible to near ultraviolet
wavelength region. An FR contribution due to Ru*' ions
was observed at around 2.8 eV and increased with
increasing temperature. On the basis of the energies
of charge transfer (CT) transitions in a (Ru*0*)*%
cluster calculated by an unrestricted SCF-SW-Xa method
and the analysis of magnetic circular dichroismspectra
measured in a Ru**-substituted gadolinium gallium
garnet, the transition at around 2.8 eV is assigned to
the allowed CT transition of the lowest energy from 0%
2p to Ru*' 4d orbitals, that is, the t,, (@ — t,*
transition. Furthermore, the temperature dependences
of FR spectra are explained by a thermally induced FR
from the first excited state of Ru*'.
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Table 1. Melt compositions for (a) (Y,,Ca,) (Fe, Ru)0,,
and (b) (Gd,, Ca,) (Ga,_, Ru)O0,, ilms.

mol”%
X Y203 CaCOs FeO3 RuO2 PbO B:03
@0 0.30 12.70 7733 9.67
(a) 0.06 0.61 0.23 13.94 0.56 7525 9.41
Gd203 CaCO3z Gaz03 RuO: PbO B:03
(b) 0.04 0.79 0.14 14.42 0.29 74.99 937
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Table 2. Growthcondition, film thickness dand lattice
constant a for (a) (Y,,Ca) (Fe, Ru)0,. and (b) (Gd,,
Ca,) (Ga,, Ru)0, films.

X Tg(C) D.T.(min)  d (um) a (A)
@0 990 0.75 1.10 12.376
(a) 0.06 940 10 0.77 12.384
(b) 0.04 930 30 3.02 12.384

Table 3. Compositions of (a) (Y, Ca) (Fe,_ Ru)0,, and
() (Gd,_, Ca,) (Ga,_, Ru)O,, films.

X Y Ca Pb Fe Ru Pt
@0 3.00 0.00 4.99 - 0.01
(1) 0.06 292  0.07  0.01 493  0.06 0.1

Gd Ca Pb Ga Ru Pt
(b) 0.04 2.93 0.07 0.00 4.95 0.04 0.01
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Fig. 2 Absorption and MCD spectra of (Gd,, Ca,) (Ga;
L Rupo, (x =0.04) film.
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Fig. 3 One-electron energy levels and 4d electron

configuration in the ground state of a (Ru" 0*p)* cluster.
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Table 4. Parameters used in the calculation of MCD
spectra.
wy ev C y:60K eV y:180K y: 300K
(em™) (X109 (em™")
A) 2.78 0.5 0.310 0.620 0.868
(22420) | (2500) (5000) (7000)
B) 3.42 0.7 0.248 0.310 0.372
(27590) ) (2000) (2500) (3000)
0 3.80 45 0.496 0.645 0.806
(30650) ) (4000) (5200) (6500)
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Fig. 4 MCD spectra of (Gd,, Ca,) (Ga,, Ru)0,, (x = 0.04)
calculated from eq. (1).
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Fig. 5 Temperature dependences of FR peaks at around 2.8 eV
of (Y,, Ca) (Fe,, Rup0, (x =0, 0.06) films.
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Fig. 6  Temperature dependences of total, d-,and a-
sublattice magnetizations calculated by molecular field
approximation.
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