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The s-d model was used to study the type of magnetic order depending on the parameters
(s-electron concentration and s-d exchange interaction value) for square, simple cubic, bcc,
and fcc lattices in the approximation of the nearest and next-nearest neighbors.

OnucaHne MarHUTHBIX CBOWCTB CHCTEM C PEIKO3EMETbHBIMU 3JIEMEHTaMHU, B KOTO-
pBIX MarHuTHbIE (f-37€KTPOHBI) U TPAHCHOPTHHIE (S-3JIEKTPOHBI) CTENEHU CBOOOJBI
pasneneHsl, IpeacTaBIsieT cOOOM CIOKHYIO HEpELIEHHYI0 3a1ady. B pamkax s-d mo-
JICJIM UCCIIETYEeTCsl TUI MAarHUTHOTO MOPSIIKa B 3aBUCUMOCTH OT IMapaMeTpoB (KOHIICH-
Tpamus S-3JIEKTPOHOB N, BennynHa s-d oOMeHHoro B3aumoeicTeus I < 0) ansa kBaj-
parHo#, ipoctoit kyoudeckoit, OLIK u I'TIK pemrerok B npubmmkeHnn OMmKalimmx u
CJIEAYIOIIUX 3a OMMKaUIIMMU COCENIEH.

B xoze uccnenoBanus ObUTH MOCTPOSHBI MATHUTHBIE (DA30BBIEC JUATPAMMBI OCHOB-
HOTO COCTOSIHHS JIJISl PA3JIMYHBIX PEUIETOK, HA KOTOPHIX OBLIM HalJIEHbI BCE BO3MOXK-
HBI€ TUIIBI COM3MEPUMOI0O aHTU(PEPPOMArHUTHOTO MOPsAKA, MEPEXObl MEXAY KOTO-
pPBIMU C U3MEHEHHEM 4YKCjia HOCUTENICH peann3yroTcsl Kak uepe3 obsactu (ha3oBOTo
pacclioeHusl, TaK ¥ CIIHPATBHOTO MAarHUTHOTO MOpsAKa. BOnM3u moTonka u 1Ha 30HBI
oOHapyxuBaeTcs (heppoOMarHUTHBINA TOPSIOK.

Taxoke ObUT M3yUeH BOMPOC HACKHIIIEHHOCTH OOHAPY)KEHHBIX MarHUTHBIX COCTOSI-
Huit (OHeprust Gepmu momanaeT TOIBKO B OJHY W3 MOJ30H: B MOI30HY ISl AJIEKTPOHOB
C TIpOeKIMeH CIMHA BBEPX WM BHU3). OKa3aJI0Ch, YTO HACHIIICHHBIE COCTOSHUS TIpe-
MMYILECTBEHHO PEaM3yIOTCs MPH OOJBIINX a0COMIOTHBIX 3HaUE€HUAX s-d 0OMEHHOTOo
B3aNMOJICCTBHUSL.

CpaBHeHHeE ¢ pacyeTaMu B paMKax Mojeinn Xab0apaa B aHAJTOTUIHOM MTPUOTHKE-
HUU TOKa3bIBaeT [1], 4TO HaMM4YME JIOKAILHBIX MOMEHTOB CTAOMIM3UpYyeT dheppomar-
HUTHBIW MOPSAJIOK MPH MAJIOM YKCJIe HOCUTENEN ToKa naxke npu maisix (-1). B cioyuae
OOJIBIIIOTO YKCTIa HOCUTENIEH PE3yabTaThl KAYECTBEHHO OJTM3KH: 0OHAPYKEHHBIE COCTO-
SIHUSI ¥ TUTIBI (Da30BBIX MEPEX0I0B MEXKy HUMH OJTMHAKOBHI.
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[TomyueHHbIe pe3ynbTaThl MOTYT OBITH MPUMEHEHBI K OMKCAHUIO0 CBOMCTB (heppo-
MAarHUTHBIX MOJYIIPOBOJHUKOB U COEAVNHEHNN, CONEPKAIIMX UOHBI PEAKO3EMEIIBHBIX
METaJIOB.
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The domain switching by ion beam on Y-cut plates of lithium niobate has been studied.
The irradiation resulted in the formation of wedge-like domains grown along Z-polar direc-
tion. We have measured dependences of the domain sizes on irradiation conditions and pro-
posed model of domain growth.

The domain evolution on the polar surfaces of lithium niobate (LN) during switch-
ing by various techniques is well studied whereas the forward growth stage of domain
evolution mostly remained hidden. The domain interaction during the stage is one of
the key problems for the creation of the periodical domain structures with short periods.
The focused ion beam (i-beam) irradiation controlled by the lithographic system was
shown to be a promising method for short-pitch domain poling due to highly localized
nanosized field source induced by injected charges [1]. The study of domain switching
by i-beam on the nonpolar cuts allow revealing the features of domain intergrowth
along the polar direction. From a practical point of view, the geometry of the X-cut LN
plates provides direct access to the largest nonlinear-optical and electro-optical tensor
elements that promises a smaller size of devices.

We have studied the i-beam domain patterning in 1-mm-thick Y-cut optical grade
plates of MgO-doped lithium niobate (MgOLN) single crystals. The 100-nm-thick
solid Cu electrode was deposited on the opposite surface and grounded during irradia-
tion. The dual-beam Auriga Crossbeam Workstation (Carl Zeiss NTS) equipped with
i-beam lithography system Elphy Multibeam (Raith GmbH) was used for i-beam irra-
diation [2]. The piezoresponse force microscopy (PFM) was applied for the surface
domain imaging. The surface relief obtained after selective chemical etching in
HF:HNO; 1:1 was visualized by optical microscopy in the dark field mode, by the
scanning electron microscopy in secondary electron detection mode. The atomic force
microscopy was used to measure domain depth after etching.
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