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Method of optical cleaning of lithium niobate crystals
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[Toka3aHO TEOPETUYECKU U IKCIIEPUMEHTAILHO, YTO JICKTPOHBI, JIOKAIH-
30BaHHbIE HA MIYOOKHX JIOBYIIIKaX, MOTYT ObITh ONTHUYECKU yAAJIEHBI U3 padbodeit
00JIacTH KpUCTAJUTa HUOOATa JIMTUS TPU YMEPEHHO BBICOKHMX TEMIepaTypax.
VYMmenblieHue KOHOCHTPAUHN 3JICKTPOHOB MOKCT COCTABJIATL HECCKOJIBLKO TOPSAO-
KOB, YTO CYIIECTBEHHO MEHsIET (PU3MYECKHE CBOMCTBAa MaTepualia, TaKhe Kak Mo-
noxxeHue ypoBHS Depmu, K0O3PPHUIIMCHT TOTIONMICHHS CBETa, IIOPOT ONTHYECKO-
rO TMOBPEXICHUS. B OCHOBE METO]a ONTUYECKON YUCTKH JISKHUT (HOTOTATbBAHNU-
YeCKUH npeli 3JeKTPOHOB BJIOJb MOJSIPHOW OCH M 3apsiioBas KOMITCHCAITUS OTI-
THUYECKU MACCHBHBIMH TEPMOAKTHBUPOBAHHBIMH MOHAMH. Vcronb30BaHuUE JIBU-
TaromMrXCA CBETOBBLIX ITYYKOB PC3KO MOBBIIIACT CKOPOCTh YUCTKHU. Baxueiimumu
BHEIIHUMU MTapaMeTpaMu, IIOMHUMO TEMIIEPATypPbl U CKOPOCTH MyYKa, SIBIISIOTCS
€ro MHTCHCUBHOCTH U TIONIEPEYHBIN pa3Mep. B skcriepruMeHTe OTIoNneHIE CBEeTa
MOCJIC YUCTKHU CTaJI0 HEHAOIIOAAEMbIM, a MOPOT OMTUYECKOTO MOBPEKICHHS BbI-
poc Oosiee yeM Ha TpH TOpsAKa. MeToJ NMPUMEHUM K MHOTOYHCIICHHBIM MaTe-
puanam, o01a1aroIMM 00beMHBIM (hoToraabBaHuYeCKUM 3 dexkToMm (puc. 1.1).

Puc. 1.1. [Tpunuoun guctku. CBeTo-
BOM IMyYOK BO30YXKTAeT AJIEKTPOHBI
¢ Fe*" 1eHTpoB U TONKAaeT MX BOJb
noyisipHOi ocu ¢. MoHbl obGecrieun-
BaloT HeWrpanbHOCTh. I[BeT mepena-
€T KOHIICHTPAIIMOHHBIA Npoduib
JIEKTPOHOB
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Fig. 1.1 Principle of cleaning. Light
beam excites electrons from Fe*"
centers along the polar c-axis. lons
maintain the charge neutrality. The
color indicates the electron concen-
tration profile

It is shown theoretically and experimentally that trapped electrons can be
removed from the working area of a lithium niobate crystal at modestly high
temperatures. The decrease of the electron concentration can be as large as sev-
eral orders of magnitude. This changes strongly the material properties, such as
position of the Fermi level, the light absorption coefficient, and the threshold of
optical damage. The photogalvanic drift and charge compensation by optically
passive thermo-activated ions lie in the basis of the cleaning method. Employ-
ment of moving light beams increases strongly the cleaning rate. The beam in-
tensity and transverse size are the main control parameters in addition to the
temperature and velocity. In experiment, light absorption has become undetect-
able and the threshold of optical damage has increased by more than three orders



of magnitude. The method is applicable to numerous materials possessing the
bulk photogalvanic effect (Fig. 1.1).
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