CMeIeHUsT O0YCIIOBJICHBI CICAYIOIMIMMHU MPUYMHAMH. HU3KOYACTOTHBIM CIBHUT TOJIOC
MOTJIOIICHMSI €CTh MpOosiBieHne HedenokceTndeckoro 3¢gdexra, nmpu KOTOPOM H3-3a
yYBEJIMYEHUS CTENEHHW KOBAJEHTHOCTH CBsI3ell SM-F yMEHbBIIAeTCs MEXAJIEKTPOHHOE
B3aUMOJICKCTBUE B TPYIIIUPOBKAX SmF63'. Eiie omHOM NMpUYMHOM, BIMAIOLIECH HA 1O-
JIO)KCHHE TIOJIOC TIOIVIOIICHMS, MOXET OBITh HEOJWHAKOBOE pacIlIeruieHue J-
MynbTUInieToB nona SM(I1l) Ha mTapkoBcKHE KOMITOHEHTHI B TIOJIE JIMTAHIOB (TOpA.

Tabm.1. [Tonoxenue nonoc nornmomerus noHos S (I11) B pacruiaBinennsix gropumax
IIETOYHBIX METAJUIOB, CM_

SLJ LiF NaF KF CsF
®F1s0, ®Fa,°Hispo, 6639 7125 6944 6623
°F.p 8291 8338 8269 8133
°For2 9179 9613 9377 9673
1G5 16743 - -
*111/2, 4113/2 21573 21479 21573 -
6P3/2 23886 - - 24663
41.15/2 25398 25267 - -
6P7/2 26918 27125 27007 27095
4D5/2,6P5/2,AD1/ | 28003 - - -
2
4H9/2, 4D7/2 29507 - - -
4G9/2 30431 - - -
4P3/2 31889 - 31181 -
4P5/2 33077 - - -
*loa, “Fap 34838 - -

Paboma ewvinonnena 6 pamxax ucnonnenusi 2ocyoapcmeennozo 3aoauusi Ne 0396-
2015-0077 ¢ ucnonvzosanuem obopyoosanus LIKII « Ypan-M»y.
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The domain formation by electron beam irradiation of MgO doped congruent
lithium niobate crystals (MgOLN) covered by resist layer has been studied both ex-
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perimentally and by computer simulation. The periodical domain patterns have been
produced and second harmonic generation (SHG) has been demonstrated.

The irradiation of polar surfaces was performed by scanning electron micro-
scope (Auriga Crossbeam workstation, Carl Zeiss) with electron-beam lithography
system (Elphy Multibeam, Raith) using dot, line and stripe exposure regimes. The
opposite surface covered by solid Ta electrodes was grounded. The irradiated Z  sur-
face was covered by resist layer. The domain patterns revealed by selective chemical
etching were visualized by several methods: optical microscopy, piezoresponse force
microscopy, scanning electron microscopy and confocal Raman microscopy.

The dot exposure of Z*-surface led to formation of the stable needle-like do-
mains with lateral size about 2 um and length above 200 pm at 100-nm-distance from
the surface. For linear exposure the domain geometry changed with the increase of
the dose from the chain of isolated domains with average size about 200 nm and peri-
od about 800 nm to comb-like structure as a result of domain merging. The main
stages of domain structure evolution were revealed. The mechanism of domain ap-
pearing and growth under the field produced by space charge was proposed and ex-
plained in terms of kinetic approach [1]. The domain growth along polar direction has
been attributed to electrostatic interaction of elementary steps existing on the charged
domain wall [2].

The domain formation on Z -surface for MgOLN crystals covered by resist has
been studied experimentally and by computer simulation [3]. It was shown that the
pattern quality depends on the resist thickness and electron energy. The measured de-
pendencies of domain size on dose were revealed and used for optimization of the
poling process. SHG of green light has been demonstrated for the domain structure
with period of 6.89 um. The high homogeneity of the periodical poling was con-
firmed by achieved efficiency of SHG, which was significantly higher than for con-
ventional electric-field poling.
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