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FARADAY ROTATION OF YIG: Mn GARNET
LPE FILMS")

Z.8IMSA?), Praha

The spectral dependence of the Faraday coefficient in YIG : Mn garnet LPE films was
measured in the visible region. The main effect of manganese manifests itself in
a diamagnetic type of transition at 2.54 eV, which was found to be d

ue to the crystal field
transitions of Mn®* in octahedral sites.

PAPAJIEEBCKOE BPAHIEHHE TPAHATOBBIX IIEHOK YIG:Mn

B paBore npusegensr PE3yNLTAaThI H3MCPEeHHH KoadpuumenTa (apageeBcKkoro Bpa-
€HHA B rpaHa”OBLIX IUTeHKax YIG:Mn B BHgumo# o6macTy CReKTpa, KOTopbie GuUIH
BBIpALICHBI MDY NOMOLUM SMHTaKCHH U3 XHAKOH (hassl. Biusnue Maprasia cKa3eBaeTcs
rRaBHbIM 00pa3’oM Ha HHAMArHMTHOM IIepexofe npu 3Heprum 2,54 3B, xoto

phiit 06yc-
JIOBJIEH TIPHCYTCTBHEM HOHOB Mn'*

B OKTA3APUYECKHMX HOJOXEHUSIX PCUICTKH.

L. INTRODUCTION

Substitution of manganese ions into yttrium iron garnet (YIG) — based films for
magnetic bubble applications has a favourable effect on the magnetic anisotropy
and the mobility of magnetic domains [1]. These effects were ascribed to the elastic

strains caused by the presence of Mn** Jahn-Teller ions in octahedral positions [2].

As the magnetooptical properties proved to be sensitive in detecting certain ions in

the definite crystallographic environment [3], it seemed desirable to verify the
supposed distribution of Mn ions by investigating the Faraday rotation spectra of

YIG:Mn gamet films.
Il EXPERIMENTAL PART

In the present paper the spectral dependence of the Faraday rotation (FR) in the
visible part of spectra was measured on a series of gamnet films YsFes_ Mn, O, with
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x =0, 0.15, 0.32 and 0.52, respectively. The .mmEﬁ_om were grown from de\%MmW
based melts by an usual liquid phase epitaxial mev Enz:.um on A:__S or ooy
oriented GGG substrates. More details about Em.v_,ovmnmnon_ and NH e magn
and crystallographic properties of films were published elsewhere {2].
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Fig. 1. Spectral dependences of the specific Faraday coefficients in YIG : Mn garnet films.

Spectral dependences of the Faraday 38@_@ in garnet m.:Em ianm EoMMMMM _Mum
a rotation modulation method as described earlier {3]. In m”_m. 1 the hﬁ.@ Jonce of
the specific Faraday coefficient ©¢ on the ESR.E energy _m.wro.sﬁ. . r_.m=m b
the significant effect of the manganese substitution consists in &Bm:m i mm Sharp
paramagnetic type of transition occurring at 2.57 eV and in the decreas

itive peak at 2.85 eV. o

Emwm wmwmanM contribution of Mn ions to EN spectra of YIG we ﬁ_oﬂm% in mﬂm_wmw
the difference of the specific Faraday coefficients of YIG “.Zb N\Ea.a\H m mﬂﬂ-nﬂ om
respectively, normalized to the Mn ion in the formula unit. A salient fea
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Fig. 2. Spectral dependences of the normalized difference Farada

: y coefficients of the samples as
denoted in Fig. 1.

(nonlinearly) their magnitude. The fifth paramagnetic transition (at 2.95 eV)
Tepresents a summation effect of several transitions occuring at nei E.u i
energies and we shall not consider it here. shonne
On the other hand, the diamagnetic transition at 2.54 eV has no analogue in the
.MAQ spectra and its magnitude is linearly dependent on the Mn content Hmronomonm
It can be concluded that this transition is inherent to Mn ions only . .
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IIL. DISCUSSION

Let us look for the possible 3d-crystal field transitions of Mn** and Mn>* ions in
octahedral and tetrahedral sites, respectively. Unfortunately, there are no mag-
netooptical spectra of Mn ions in magnetic garnets that would enable a comparison
with our results. One would expect the absorption and the magnetooptical spectra
of Mn®* ions to be analogous to the spectra of isoelectronic Fe** ions, i.e., starting
at low photon cnergies with the °A,—*T; and °*A,—»*T, weak paramagnetic types
of transitions [4]. From the optical absorption of octahedrally coordinated Mn**
complexes it is found [5] that the corresponding energies are at about 2.3 and
2.8 eV, respectively. For tetrahedrally coordinated Mn>* these transitions are
expected to shift to higher energies. The latter conclusion is confirmed by the
absorption and MCD measurements on tetrahalogeno-manganese complexes [6],
where the first transition (°A,—*T,) was found at 2.75eV and the second
(°A1—*T,) at 3.4 eV, respectively.

On the other hand, the octahedrally coordinated Mn** ion in corundum was
found [7] to display two strong absorption bands with different polarizations
centred at 2.32 and 2.55eV and assignet respectively to the ‘E—°*A, and
*E(’D)—*E(’T) transitions. As the denerate ground state (°E) of the Mn®* ion is
in octahedral sites stabilized by the Jahn-Teller effect and is not further split by the
trigonal or spin-orbit interaction, the two transitions are expected to cause
a diamagnetic shape of transition centred at about 2.5 eV. This conclusion is in full
agreement with our analysis of the observed FR spectra of YIG:Mn films.
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