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Puc. 2. Yuacmox macc-cnekmpa wacmuy, 0ecopouposanibix
C nogepxnocmu nieHKu MnPc JIA3epHbIM U3IyYeHuem.
1—00 nocmynjieHus MonieKyn 6 UOHHDBITL UCMOYHUK, 2-8 npucymcmeuu
MONEKY1 6 UOHHOM UCMOYHUKe

IIpu mazepHoii 00paboTKE MOBEPXHOCTH OpTaHHYe-
CKHUX TUICHOK Ha ocHOBe MPc’s B criekTpaibHOii o0nacTu
COOCTBEHHOT'O TIOIVIOLICHUS, TPOUCXOIUT MOIH(UKALINS
IUIGHKH, COMPOBOXKIAIOIIASCS JecopOrmell ¢pparMeH-
TOB Moutekyi. Jlyist eHok MnPc ocHOBHEIE (hparMeHThI
unentudunuposansl kak C,H, (m/z =100), C.H,N, (m/
z=128) u C;H,N.Mn (m/z=183). Habmronaetcs oTmune
B MyTsIX Jerpaaaunu MPc’s ox neiictBueM jasepa B OT-
IUYHe OT THpoNH3a TUO0 BO3AEHCTBHA SNMEKTPOHHOTO
nyuka. B wactHocTH B ciyyae MnPc onu nposBistorcs
B JIECOPOLIMM KPOME H30MHAOIBHBIX (parMeHToB (m/
7z=183, m/z=128), GeHzompHBIX PparmenToB (m/z=100)
1 COXPaHEHNEM HEIeKCTPYKTHPOBAHHBIX (TaOIMaHHU-
HOBBIX KOMIUIEKCOB (m/z=567). Ocoboe BHUMaHHE B pa-
00Te yHeneHO HCCIEIOBAHHIO (OPMBI MOJIEKYISIPHOTO
NHKa B MaccC-CIEKTpax, CJIOoXKHas (opma KOTOPOro He
YKIIaJ[bIBAE€TCA B MOJETBHBIC TPEACTABICHHUS C yUETOM
TOJBKO M30TOIHOIO COCTaBa arOMOB B MouieKyie MnPc.
IIpn aHanu3e Macc-CIEKTPOB YUHUTHIBAIACH KOPPEIISALMS
(hopmel rka Maccsl m/z=283 ¢ HopMoil MONIEKYISIPHOTO
MUKa, KOTOpasi LASHTU(HUIPOBaHA HAMHU KaK JIByKPaTHO
MOHM30BaHHAs MOJIEKy/a (TamonnaHuHA MapraHIa.

Pabora BbINOIHEHA TIO 33 JaHUI0O MHHUCTEPCTBO 00a-
30BaHMs ¥ Hayku PO (mpoext Ne2.2527.211) na o6opy-
nosanne Hayuno ObpasoBarensHoro LleHTpa ecTecTBeH-
HBIX HayK.
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Rare earth (RE) iron garnets with narrow ferromag-
netic resonance linewidths, very low hysteresis losses,
and excellent dielectric properties have been widely ap-
plied in microwave devices in a wide range of frequen-
cies (1-100 GHz), magnetooptical transducers and typi-
cally employed as magnetic recording media [1-20]. The
general chemical structural formula for rare-earth iron
garnets (REIG) can be written as RE,Fe Fe O ,, with
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eight of these formula units per unit cell. With the over-
all symmetry being cubic, the space group of REIG is

la3d, 10(0;1,0) in which three special positions are
occupied by magnetic ions. The garnet in fact does not
allow distortion to lower symmetry owing to its non-ef-
ficiently packed structure, which makes the iron garnet
structure unstable with increasing rare earth ionic radius.

We studied the crystal-optics properties of europium
IG in the regions of the absorption bands of the rare-earth
ion. Close attention was paid to the observation of those
crystal-optics anisotropy features, which are connected
with the change of the relative orientation of the magne-
tization vector / and the light wave vector. The investiga-
tion of the crystal-optics properties of europium IG in the
region of the F — F absorption band of the rare earth
ion Eu’" has shown [10] that when the light propagates
perpendicular to the magnetization (Voight geometry,
k L T ) the crystal is optically uniaxial.

2. Experiment

Using the method of flux growth under 10 bar of oxy-
gen pressure, single crystals of Eu,Fe O , were synthesized
by B.V. Mill at Moscow State University. X-ray diffraction
measurements were in agreement with the garnet /a3d,
structure. Polished platelets — 100-250 mm thick-oriented
perpendicular to the [110] and [100] axes were obtained
from the same «as grown» crystal. Magneto-optical mea-
surements were performed at a temperature of 82K and
295K under a magnetic field of up to 25 kOe on the spec-
trometer facility, characterized in [2, 3, 6]. MLB spectra
were obtained in energy region and 4900-5100 cm™! with
a high optical resolution 0.12 cm! with the help of a mod-
ulation technique. The experimental accuracy is estimated
at 2% . It is noted that the samples are cooled at the low-
est temperature in the absence of a magnetic field prior to
MLB measurements. The angle of rotation of the samples
was measured with 0.1° accuracy.

3. Results

The dependence of the intensity I(w) of the light
transmitted through the sample, as well as of the intensity
I,(w) of the light without the sample, was registered with
an automatic recorder.

Fig. 1 shows the measured absorption coefficient

k’(ho)) , in the Voight geometry, of an Eu,Fe.0 , plate
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cut in the (110) plane, at k "[1 10], ELI ”[110] , Fig.
2 shows the n' Sh(n) spectra calculated on these results
with the help of the Kramers-Kronig relations (n’ is the
contribution made to the refractive index by the light
absorption by the RE ions).

The difference between & '(7100) and n'(hco) at two
E orientations proves that the crystal is optically biaxial.
This difference in £ is a maximum at the frequency of
5450 and 5500 cm!. It reaches 60 — 70 per cent.

As one can see in Fig. 2 Dn=n’  -n’  reaches the
value of 1x107 and reverses sign several times in the
region of the absorption band.

Thus the character of the optical anisotropy of the crystal
depends on the relative orientation of the vectors £ and /. No
such effect had been observed before for Eu,Fe O ,in such
geometry of the experiment to our knowledge.

Investigations of the MBL have shown that the
anisotropy of the optical properties of an IG magnetized
far from the absorption lines can be satisfactorily described
with the aid of a dielectric tensor expanded in powers of the
magnetization /. In general case a cubic crystal becomes
optically biaxial upon magnetization, and the angle
between the optical axes is determined by the orientation
of the vector / in the crystal, namely, if / is directed along
axes such as [111] and [100] the crystal is uniaxial, and in
other directions of / it is in general biaxial.

COBPEMEHHbIE HAYKOEMKME TEXHOAOTHMM  Ne5, 2014
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Fig. 2. Frequency dependences of the contribution made to the refractive index by the optical transition 'F, - "F, of the Eu" ion of the EulG:

a~1-k[[110], 7|[T11], E[[T10], 2- k[[110], E|[T11]; 61 k|[110], ELI|[T10]: 2~ k|
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PACUET ASPOJJMHAMUYECKHNX XAPAKTEPUCTHUK

BO3BPAILIAEMOTI'O JIETATEJIbBHOT'O AIIITAPATA
Uxo 3uH
Mockosckuii ¢husuxo-mexnuueckuti uncmumym, [lonzonpyonsiii,
e-mail: zayyarmyomyint@gmail.com
KoMmnbsrorepHoe MonenupoBaHue MO3BOJSET MIPU I10-
MOILM HH)KEHEPHBIX METOJI0B OBICTPO MIPOBOANTH aHAIU3
a’POMHAMUYECKIX XapaKTePUCTUK JICTATENbHbIX allla-
paroB [1, 2]. B pabore mpemnaraercsi co3laHue WHXKE-
HEPHOM MPOrpaMMbl ONPEeTIeH s OCHOBHBIX a3POJIHA-
MHYECKIX XapaKTePHCTHK pa3HbIX (GopMsl Tesl. B pabote
[IPEACTAaBICHbl A9POJMHAMHUYECCKHE PACUEThl KOMIIOHO-
BOK BO3BpAIlaeMOTO JieTaTenpHoro ammapara (BJIA) tu-
nos «Knunep, mozgens ITAI'M» ¢ nOMOIIBIO JIOKaIBHOTO
MEeTOo/a P pa3sInuHbIX yuciax PeifHonbaca.
B nmanHO# paboTe NCTONB3YIOTCS BEIPaKESHHS IS dIie-
MEHTApHBIX CHJI IABJICHHS ¥ TPEHUs B popme padortsI [3].
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