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Constant of Verde of aluminium-rare-earth garnets
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The model of local optical dipoles [1] for an explanation of the nature of dependence of a constant of Verde of aluminium-rare-
earth granates from the magnetic moment of an ion of rare-earth element m_gJ (m_-magneton of Bohr, g and J — the factor of Lande and
the angular moment of a 4f-shells, accordingly) is considered. Research has shown that Faraday rotation in the aluminium-rare-earth
garnets R,ALLO,, (R=Tb, Dy, Ho, Er, Tm, Yb) [4] is caused, as well as electric polarizability RIG [3], the local magnetic fields created
by 4f-shellss of rare-earth elements (type interaction «spin-another’s an orbit») and operating, in essence, within nuclear radius of rare-
earth elements.
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PaccMOTpeHa MOJIEITb JIOKAIBHBIX ONTHYECKHX Aumnosei [1] 1t 00bsCHEH s IPUPOJIBI 3aBUCMMOCTH KOHCTAaHThI Bepie amomMo-
PE/KO3eMENbHBIX TPAHATOB OT MarHUTHOTO MOMEHTA HOHA PEIKO3eMENBHOr0 demMenTa M. gJ (M, —marneton bopa, g u J — daxtop
Jlanne u yrioBoir MomeHT 4f-000704KH, COOTBETCTBEHHO). MccienoBaHue MOKasano, 4To (apajiceBCKOE BPAILICHHEC B AlFOMO-
penxosemenbhbix rpanarax R,ALO,, (R=Th, Dy, Ho, Er, Tm, Yb) [4] oGycnoBneno, kak u snekTpuyeckas mosspusyemocts RIG
[3], ToKanbHBIME MarHUTHBIMH TIOJSIMH, CO3/1aBaeMbIMU 4f-060104KaMul peIko3eMeNbHBIX 2IEMEHTOB (B3aUMO/IEHCTBHE THIIA KCITHH-
qykas opouTa») U JEHCTBYIOIIMMH, [0 CYIIECTBY, B IIPEIEIaX aTOMHOIO Pa{dyca PEIKO3EMENIbHBIX IEMEHTOB.

Kuouessie cioBa: 4f-0001104KH, JIOKaIbHBIE ONITHYECKHE JAUTIONHN, KOHCTaHTa Bepie, MarHuTHast BOCIIPUUMYHBOCTb.

Po3risiHyTa MOJeb JIOKAJIbHUX ONTHYHUX AWNONIB [1] Juis MOSICHEHHS HPHPOAM 3aJCKHOCTI KOHCTaHTH Beppe anmromo-
Pi/IKO3eMeNTbHIX IPAHATIB Bijl MATHITHOTO MOMEHTY i0Ha pijiko3eMenbHOro enemMenTy Mg (M, -mMarneton bopy, g i J - dakrop Jlanne
i kyroBuii MomeHT 4f-06010HKH, BiANMOBIHO). JTOCTIKEHHS TTOKa3ai0, Mo (GapajeeBcbke 0OEpTaHHS B aliOMO- PiJIKO3eMEIbHUX
rpanarax R,ALO,, (R=Tb, Dy, Ho, Er, Tm, Yb)[4] o6ymosneno, sik i enekrpudna nonsapusyemicts RIG [3], nokanbHAMH MarHiTHUMH
TOJISIMH, 1[0 CTBOPIOIOTHCS 4f-00010HKaMK pijIKo3eMeNbHUX eJIeMEHTIB (B3a€MOJIisl THITY «CITiH-4ysKa opOiTa») i JifourMH, 110 CyTi, B
MeKax aTOMHOTO pajiycy piJKO3eMeIbHUX eIeMEHTIB.

Kurouosi cioBa: 4f-060510HKH, JIOKaJIbHI ONITMYHI JUIION, KOHCTaHTa Bepie, MardiTHa CripuiHs TIMBICTb.

Introduction Model and experiment

Rare-earth elements (REE) are the fundamental
constituent of many compounds used in construction
materials of modern electronics, in particular in
magnetooptics (MO) devices. In this connection there is
of interest finding out of mechanisms of forming of MO of
properties of REE.

In the real work we develop the model of local optical
dipoles [1], used for explaining to of nature dependence
of electric polarizability of rare-earth ferrits-garnets
(RIG) [2] from the magnetic moment of ion of REE m,gJ
(m, - magneton of Bohr, g and J is a factor of Lande and
angular moment of 4f- shells, accordingly) [3]. Research
showed that a Faraday rotation is in the aluminium-rare-
earth garnets R,AI.O,, (R=Tb, Dy, Ho, Er, Tm, Yb) [4] it
contingently, as well as electric polarizability of RIG [3], by
the local magnetic fields created by the 4f- shellss of REE
(type interaction «spin-another’s an orbit») and operating,
essentially, within the limits of atomic radius of REE.
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In our model (in fundamental part consilient with a
model [3]) expression for the constant of Verde V(v,T) at

H—0, looks like :
V(v,T)=a(T)g(J +1)x

V2E, ) (1)
x(b—gJ)—
( g )( if Vz)z

where v - energy of photon; E, - energy of resonant optical
transition; 7- temperature; a(T) - function, proportional to
magnetic receptivity and containing rate fixing constants
different, as follows from an experiment, for Th and Dy,
from one side, and for Ho, Er, Tm and Yb, with other
(Fig. 1.).

Taking into account the rate fixing constants of REE
expression for the constant of Verde V (1) as a function of
energy of photon of E looks like

EZEifR
(B -E7)

Ve (E)=2q e
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Fig. 1. Energy (E,) and rate fixing constant (a) of
resonant optical transition are in the aluminium-rare-
earth garnets, got within the framework of the real

model with the use of data ;4]. )
On Fig. 2. dependence ot constant of Verde is shown

on energy of photon.
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Fig. 2. Constant of Verde \?bﬁ}{e aluminium-rare-earth
garnets of R,ALLO,,, as a function of energy of photon
of E; experimental values - from data [4], model is
adjustment for the model developed in this work.

Constant of Verde, as function of atomic number
of rare-earth element of Z got with the use of fitting
parameters of b=7.6, a(T)=2.4 eVmin/A for Th and Dy,
and a(T)=0.6 eVmin /A for Ho, Er, Tm and Yb, at v=3.06
eV and T=300 K:

V(3.06 eV,300K) =

=2.4g(J +l)(7.6—gJ)ﬂ )
(E,* -3.06%)°
for Tb u Dy, and
V(3.06 eV, 300K) =
3.06%E, 4)

=0.69(J +1)(7.6-g))—0———
9 +1)(76-9 )(Eifz_&%z)2
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for Ho, Er, Tm and Yb.

On Fig. 3. dependence of constant of Verde is
presented on the atomic number of rare-earth element from
which evidently, that a model provides adjustment of the
experimentally looked after size of constant of Verde V
rare-earth garnets [4].
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Fig. 3. Constant of Verde of rare-earth-aluminium
garnets of R,AILO,,, as function of atomic number of
rare-earth element; model values are got in the this
work, experimental - from data [4].

Conclusions
Research showed that a Faraday rotation is in the rare-

earth grenades of R,AlLO,, (R=Th, Dy, Ho, Er, Tm, Yb) [4]

it contingently, as well as electric polarizability of RIG [3],

by the local magnetic fields created by the 4f- shells of rare-

earth elements (type interaction «spin-another’s an orbit»)
and operating, essentially, within the limits of atomic radius
of rare-earth elements. Comparison of experimental data

[4] with the model values (2-4) got in the real work allows

to draw conclusion, that the use of model of local optical

dipoles can profit at the study of magnetooptics properties
of rare-earth garnets.
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