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AHHOTAIUA

Ipenmer nccaenoBanus. Vcenenosan npouecc GopMUpPOBaHUS JMHAMUYECKUX rojIorpaMM B (GoTopedpakTHBHOM
KpUucTallIC€ CUJIMKaTa BUCMYTa HAHOCCKYHIHBIMU JIa3€PHBIMU MUMITYJIbCAMU IPU U3BMEHCHUU AJIMHBI BOJIHBI
u3nyuenus. IIpeanoxxena opuruHanbHas cxeMa 3alicy roJorpaMM AJisl COXpaHEeHHsl epruoaa peleTKy npyu padbore
Ha pa3HBIX JunHaX BonH. MeToa. [IpuMeHeH MeTOa MMIYNbCHOM 3alKuCH AMHAMUYECKUX PEIIETOK HAa OCHOBE
MPEATIOKEHHOW OMTHYECKOH CXeMbl, KOTOPBIN o0ecrednBaeT BBIIIOJHEHUE YCI0BHs bparra mias 3oHIupyomero
n3mydenust. OpUrHHAIBHOCTh CXEMBI 3aKIIFOYAeTCsl B MCIONB30BAaHNH NTEPBBIX MOPSAKOB AU(PPAKIMH TIPOITY CKAIOIeH
J(PaKIIHOHHON PEIICTKH B Ka9ECTBE OIIOPHOI M CUTHAILHON BOJH, a TaK)Ke TEJIECKOITMIECKON CHCTEMBI, IPIMEHEHHON
JUIsL (pUKCAIIUU NIePHO/a 3allMChIBAEMOIl PelIeTKN HEe3aBUCUMO OT HCIIOIb3yeMOU UIMHEI BOJIHB. OCHOBHBIE
pe3yabTarhl. [lomydeHbl KWHETHUECKHE 3aBUCUMOCTH AU(PPAKINOHHONH d(PPEKTHBHOCTH JUHAMUYECKUX T'OJIOrpaMM
B (bOTOpC(bpaKTI/IBHOM KpUCTaJJIE CUJIMKaTa BUCMYTa IPU U3MCHCHUU JIMHBI BOJIHBI 3allIMCBIBAIOIIETO HU3JIyUCHUA
B aKTyaJbHOM CHeKTpajibHOM jauanasone (ot 450 o 600 um). YeranosneH 3)GeKT NPOsSBICHHS KOHKYPUPYIOLIHX
MEXaHH3MOB 3aMUCH KOPOTKO- (COTHH MHKPOCEKYH]) M JONTOKUBYIIUX (CEKYH/IbI) PEHIETOK, BK/IAJ KOTOPBIX 3aBUCHT
OT JUTMHBI BOJIHBI 3aMHCHIBAIOIIETO TONOrpaMMy H3IMydeHus. OTpeneneHa OnTuManbHas ATUHA BOIHBI UIS TOTyYCHUS
Haubomnsineil nudpaxnuonHoit apdexruBHOCTH rosorpamm. [lokazano, 4To U3ITydeHHE B CHHE-3€JICHON 00IacTu
CIIEKTpa MPUBOAUT K NPEUMYICCTBEHHOH 3allMCH KOPOTKOXKHBYIIEH PEIIeTKH, B TO BPeMs KaKk B KpacHOW obiactu
CIEKTpa JOMUHHMPYIOT JOJITOXUBYIHE permeTku. [IpakTnyeckast 3HaYNMocTh. HeoOxonnMocTs MccieioBanuit
(doTopedpakTUBHBIX KPHCTAIUIOB CEMEHCTBA CHIICHUTOB OIPEACICHa UX IIPUMEHEHNEM JUIsl MYJIBTHUIUIEKCHOMN 3aIMCH
JUHAMHYECKHUX TOJIOrpaMM U peaau3alii METOo/a alanTUBHON HHTEp(EpOMETPUH /ISl OTCISKUBAHUS U3MEHEHUI
00BEKTOB B peaibHOM BPEMEHH.
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Abstract

The formation of dynamic holograms in a photorefractive bismuth silicate crystal by nanosecond laser pulses with a
change in the radiation wavelength is studied. An original scheme for recording holograms is proposed to preserve the
grating period when operating at different wavelengths. The method of pulsed recording of dynamic gratings based
on the proposed optical scheme is applied, which ensures the fulfillment of the Bragg condition for probing radiation.
The originality of the scheme lies in the use of the first orders of diffraction of a transmitting diffraction grating as the
reference and signal waves, as well as a telescopic system used to fix the period of the recorded grating, regardless of the
wavelength used. Kinetic dependences of the diffraction efficiency of dynamic holograms in a photorefractive bismuth
silicate crystal are obtained with a change in the wavelength of recording radiation in the actual spectral range (from
450 nm to 600 nm). The effect of the manifestation of competing recording mechanisms of short-lived (hundreds of
microseconds) and long-lived (seconds) gratings, the contribution of which depends on the wavelength of the radiation
recording the hologram, has been established. The optimal wavelength for obtaining the highest diffraction efficiency
of holograms is determined. It is shown that radiation in the blue-green region of the spectrum leads to the predominant
recording of a short-lived grating, while long-lived gratings dominate in the red region of the spectrum. The need to study
photorefractive crystals of the sillenite family is determined by their use for multiplex recording of dynamic holograms
and the implementation of the adaptive interferometry method to track changes in objects in real time.
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BBenenue

OHO U3 CYIIECTBCHHBIX MPEUMYIIECTB (hoTopedpak-
THUBHBIX KPUCTAJJIOB — BO3MOXKHOCTH 3allUCH U Iepe-
3alKCH B HUX JUHAMUYECKUX TOJIOTPaMM, BpeMsl KHU3HU
KOTOPBIX MOXKET U3MEHSTHCS OT MUKPOCEKYH A0 CEKYH][
U JIaKe 4acoB. DTO OMpPEAENsIeT UX UCIONb30BaHUE B TOJIO-
rpadMueCcKuX CHCTeMax 3alMCH, XpaHEeHUs] U 00padOTKH
WHPOPMAIIHNH, ATaNTUBHBIX HHTepdepomeTpax u ap. [1-5].
®du3ngecKkre MPOIECChl 3allUCH ToJIoTpaMM B (GoToped-
PAaKTHBHBIX KPUCTAJUIaX OCHOBAHBI HAa MPOCTPAHCTBEH-
HOM TIepepacipeaeTICHIN 3apsI0B B Mosie HHTephepupy-
IOIIX CBETOBBIX ITYYKOB [0 MHOTOUMCIIEHHBIM LIEHTPAM,
MMEIOIINM Pa3HOoOOpa3HbIe MPUPOIY BOSHUKHOBEHUS U
xapakrtepuctuku. [1o cBoeil sHepreTHYeCcKo CTPyKType
(dboropedhpakTUBHBIC KPUCTAIIBI CEMEICTBA CUILICHUTOB,
B TOM YHCJIC UCCIIEAYCMbIil B HACTOSINECH paboTe KPHCTaILI
CHJIMKAaTa BUCMYTA, SIBJISIOTCS IINPOKO30HHBIMU MOJTYTIPO-
BOAHUKaMU. [Ip1 5TOM cymiecTBeHHOE BIUSIHUE HA (POPMHU-
pPOBaHUE rOJIOrPAMM OKa3bIBAIOT IPUMECH U CTPYKTYPHBIE
JIe(PEKTHI KPUCTAIUTUYSCKON PEIICTKH, IIPUBOJISAIINE K BO3-
HUKHOBCHHUIO B 3aIIPEIICHHON 30HE JOHOPHBIX M aKIIETITOP-
HBIX YHEPreTHIeCKuX ypoBHeH [6—9]. OCOOEHHOCTD KpH-
CTAJUIOB CHJUICHUTOB — OHOBPEMEHHOE CYIIECTBOBAaHHE
JIONTO- (CeKyHIBI, YaChl) M KOPOTKOKUBYIIIUX JIOBYIIIETHBIX
YpOBHEH (MHKPO- M MUJUTUCEKYH/IBI ), KOTOPBIE MOTYT OBITh
3aceNieHbl B PEe3yNbTaTe MOIVIOMICHUS JIa3epHOTO H3IIyde-
HUS KPUCTAJIJIOM B IIHPOKOM CHEKTPalIbHOM JHaNa3oHe
[10-12]. ITpu sTOM (hopMHpOBaHUE CBETOMHIYLIUPOBAH-
HOTO OTKJIMKA, BBIPAXKAOLIETOCs B JIOKAJIbHOM N3MEHEHUU

TMoKa3aresis pesoMIIeHNs] 1 KodQUIeHTa NONIOICHUS,
MOXET OBITh peaM30BaHO C UCIIOJIB30BAaHUEM KaK Hempe-
PBIBHOTO JIA3€PHOrO U3JIy4eHUs, TaK U MOJ AeHcTBUEM
HAHO- U MUKOCEKYHJHBIX JIa3epHBIX UMIYNbCOB [13, 14].
B paborax [15, 16] moka3aHo, 4TO, IPOSIBIICHHE KOPOTKO-
JKUBYIIUX JIOBYIICUHBIX YPOBHEH CYIIECTBEHHO 3aBHCUT
OT MHTEHCUBHOCTH 3alMCBIBAIOIIETO M3myueHus. [Ipu He-
OONBIINX MHTCHCHBHOCTSIX 3aMUCBIBAIOTCS JOJITOKUBY-
M€ PEUIETKH C BPEMEHEM JKU3HH Ha YPOBHE CEKyH/I, B TO
BpEMSI KaK C YBEJIIMUEHHEM MHTEHCUBHOCTHU MPOSIBIISIOTCS
OBICTpBIC KOMIIOHEHTHI B AWANa30HE COTEH MUKPOCEKYH]I.
OTMeTHM, YTO HCCIIEIOBAHUS BBITIOIIHEHBI Ha OHON JTHHE
BOJHBI 532 HM. BaskHbIll mapameTp 11 3alUCH IMHAMUYe-
CKUX TOJIOFPaMM — HCIOJIb30BaHHUE JJIMHbI BOJIHBI 3aIlU-
CBIBAIOIIETO U3Iy4€HUs], IOCKOJIBKY NP UCIONb30BAHUHI
JIpyTOi AJIMHBI BOJIHBI BO3MOXKHO ITPOSIBIIEHUE Pa3InUHbIX
ocoOeHHOCTel (POPMUPOBAHUS M PEJIAKCALIUK ANHAMUYC-
CKHUX PEIIETOK.

Lenp manHON pabOTHI — ONTHMHU3AINS CIICKTPATBHBIX
YCIIOBHIA UMITYJIECHOH 3aIIFICH TOJIOTPaMM B (hoTopedpak-
TUBHOM KpPHUCTaJJIe CHJIMKATa BUCMyTa. [l MOCTHXKEHUS
MOCTABJICHHOHN LIEJIN ONpPEEICHBI CIEAYIONUINE 3a0a4n:
M3MEPHUTh 3aBUCUMOCTH MHTEHCHBHOCTHU J(parupoBaH-
HOTO CUTHaJIa OT BPEMEHH MPHU UCTIOIb30BAHUM TSI 3aTTHCH
HUMIYJIbCHOTO JIA3€PHOTO U3JIYYEHHUS HA PA3HBIX JUIMHAX
BOJIH; OIPEJCIIUTh BpeMsi (OPMUPOBAHUS U PEIIAKCALIH
JMHAMHYECKHUX PEICTOK; YCTAHOBUTH ONTHMAIIbHbIC JITH-
HBI BOJIH JUISl 3aIIUCU KOPOTKO- U JIOJITOKUBYILUX PEIIETOK.
C nesnbro ONTUMHU3ALUH YCIIOBHH ToJI0TpadUIecKoi 3aHcH
BBITIOJTHEH aHAJIN3 CIIEKTPAIBHBIX 0COOEHHOCTEH (hopMu-
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WN.T. Dapexkos, A.J1. Tonctuk, KO.U. Mukctok, K.A. Cae4HMKOB

POBaHUSI TUHAMUYECKHX TOJIOTPAMM IPH UCTIOJIb30BaHHU
JIA3EPHBIX UMITYJIbCOB Ha Pa3IMYHBIX JUIMHAX BOJH B J[Ha-
na3one ot 450 g0 600 HM.

MeToKa MPoOBeIeHUsI IKCIIEPUMEHTA

15 nccnenoBaHus 3aBUCHUMOCTH aMIUTUTYIHBIX H
BPEMEHHBIX XapaKTEPUCTUK TUHAMUYECKHUX I'OJIOTPAMM B
KpHCTaJlJIe CUIMKaTa BUCMYTa B KAUeCTBE HCTOUHHKA U3ITy-
YyeHus!, (OPMHPYIOILETO rojIorpaMMy, UCIIONB30BaH Iapa-
METPUYECKHUH TeHepaTop ¢ AIUTENbHOCTBIO JIa3€PHBIX UM-
mynbeoB 10 + 1 He ¥ IIMPHUHOM TMHUYU TeHEpaIu O\ MeHee
0,1 amM B BUIuUMOI obmacTtu crekTpa. [lapamerpudeckuii
TeHepaTop BO30YX/IEH M3IYUCHUEM TPETheil TapMOHHUKH
Nd:YAG mazepa. 30HaupoBaHne 00IacTH 3aMUCH TOIO-
rpaMMBbI IPOBEJECHO N3ITyYEHHEM HEIIPEPBIBHOTO I'eNnii-He-
OHOBOTO JIa3epa MOLUIHOCTHIO B HECKOJIIBKO MHJITHBATT.
Vcnonp30BaHue JaHHOTO Jlazepa B KadeCTBE 30H/AA CIIO-
coOCTBOBAJIO HETIPEPHIBHOMY KOHTPOJIIO 3a MPOIlecCaMu
(hOopMHUpOBaHUS U peJIaKCaluy 3aIMCHIBAEMBIX TOJIOTPAMM.
Pazpaborana opurnHanbHas cxema 3anucu (puc. 1), ocHo-
BaHHAas HA MCIOJb30BAHUU JU(PPAKIMOHHONW PENIETKU C
M3BECTHBIM MIEPHOIOM U TEIECKONUUECKOM CHCTEMBI, (hOKY-
CHpYIOIICH NepBble TOPSAKN TU(PAKINN HA NCCIIETyEMbIH
kpuctaint. OTnauTenbHasi 0COOCHHOCTh JTaHHOW CXEMBbI:
TIPY U3MEHEHUH JUTUHBI BOJIHBI 3aIIMCHIBAIOIIETO M3y UCHUS
M3MEHSIETCS YTOII MEXTy IydKaMH, TU()parupoBaHHBIMU B
TUTIOC/MUHYC TIEPBBIE MOPSAKH, YTO MIPUBOJHUT K aBTOMa-
THYECKOW MOACTPONKE M COXPAHEHUIO TIepruoaa (HhopMupy-
eMoii roorpaduueckoil pereTk: He3aBUCHMO OT JUTHHBI
BOJIHBI TTAJAIOIIEr0 U3My4YeHus. B a3ToMm ciyuae nmeer Me-
CTO aBTOMAaTHYECKOE BBIMIOJIHEHHE ycloBus bparra s
BOCCTaHABIIMBAIOIIETO CBETOBOTO Iy4Ka MPU U3MEHEHUN
JUIMHBI BOJIHBI 3alMchIBatoniero u3inydenus. Haomonenne

3a KWHETUKOW pellakcanuy 3aicaHHoMi roJorpaMMBbl 0Cy-
IICCTBIICHO MPHU MIOMOIIHU p-i-n GoToaunona u uudpoBoro
ocumutorpada. Ilapamerpuyeckuii reHepaTop MO3BOINII
TIOJTYYUTh UMITYJIbCHOE JIa3epHOE N3ITyUCHHE B THANa30He
ot 400 HM 10 2 MKM ¢ marom u3MeHenus 0,1 HM, 94To Jaet
BO3MOXHOCTb PabOTaTh BO BCEM CHEKTPAILHOM JHana3o-
HE, aKTyaJbHOM ISl KPHCTAJUIOB CEMENHCTBA CHIIIICHUTOB
(450-600 uM). B manHOM MHTEpBase A KpUCTaIa CH-
JUKaTa BUCMYyTa UMeeT MecTo 3(pPexT poTomHayIHnpo-
BAaHHOTO TOIVIOIIEHHSI, OJTHAKO, IPU HUCIOIb30BaHUN IS
3aMMCH TOJIOTPAMM OJMHOYHBIX JIa3ePHBIX UMITYJIbCOB C
(hukcupoBaHueM sHepruu Ha ypote 1 M/Ix, popmupyemast
9TUM 3((PEKTOM aMILTUTYAHAsT pEIleTKa OKa3bIBaeT IIpe-
HeOpeXMMO MaJloe BIMSHUE Ha O0LIyI0 AU(PPAKIOHHYIO
3¢ PeKTUBHOCTB roorpaMmbl. BEIOOp KOPOTKOBOIIHOBO
rpaHuiel auanazona 450 HM 00yCIIOBICH BBICOKHM TI0-
IJIOIIEHNEM M3JIYYCHHUs] B KPUCTaJUIe CHIIMKATa BUCMYTA
MIPY IPUOIVDKEHNH K JUTMHE BOJIHBI, OTBEYAIOIIEH NPSIMBIM
MEK30HHBIM TepexofaM. B aTom ciydae 3ameueHo Hapy-
IICeHHEe YCIOBHI 00beMHOCTH (popMupyemoii audpakun-
OHHOIl pelIeTKy, U rojlorpaMMa 3alicaHa He B 00beMe
KpHCTajlia, a B IPUrpaHudHOM ciioe. Takoe HapylieHue
CBSI3aHO C TeM, 4TO d(exTrnBHas [ITyOrHA IIPOHNKHOBEHHS
M3JTyYCHUs! B KPUCTAJUI CHIIMKATa BUCMYTa, COIVIACHO 3aK0-
Hy Byrepa, MenbIe hakTHUecKol TOIIMHBI KpUCTAIIA, 1
9TO MPUBOAUT K TOMY, uTo napametp Kieitna Q mensie 10.
[Tpu aTOM rosorpamMma 3amycana He BO BceM 00beMe KpH-
cTajlla, a B IPUIIOBEPXHOCTHOM clioe. /JIMHHOBOJIHOBAS
rpaHUNa BEIOPAHHOTO Jxana3oHa o0ycIoBiIeHa CHIPKEHUEM
TG paknnoHHON 3()(HEKTUBHOCTH U YyBCTBUTEIHHOCTH
KPHCTAJJIOB TIPH 3aIFCH TOJIOTPAMM B KPAacHON 00macTu
CIIEKTpA.

Pe3ynbTar IpOBEIEHHOTO SKCTIEPUMEHTA — IMOTyYEeHHUE
Habopa OCHMIIOTPaMM, CHSITBIX MPU PA3IMYHBIX BPEMEH-

13

12

(SN —
[

V
8 7

Puc. 1. Cxema 3KCIIEpUMEHTAJIBHOM YCTaHOBKU:

] — MMITYJIbCHBIH J1a3ep HA UTTPHI-ATFOMMHUEBOM I'paHaTe ¢ HOHAMU HEOAMMA; 2 — TeHEPaTOp BTOPOW rAPMOHUKH Ha KpUCTAILIe
KDP; 3 — reneparop TpeTbeii rapmonuku Ha kpucramie LBO; 4 — napameTtpudeckuii reneparop Ha kpuctauie BBO; 5 — npusma
MOJTHOTO BHYTPEHHETO OTpaskeHusl; 6 — audpakunoHHAs peneTka; / — cobuparomas nuH3a ¢ f = 350 mm; § — nuadparma;

9 — chepuyeckoe 3epkaio ¢ f= 80 mm; /() — KPUCTAIUT CHIIMKATa BUCMYTa ¢ TUHEHHBIME pasMepamu 10 X 10 x 2 mMm;

11 — HenpepbIBHBIH reJNii-HeOHOBBII Ja3ep; /2 — 3epkaio; /3 — ¢oTonpreMHOe YCTPOUCTBO

Fig. 1. Scheme of the experimental setup, where / — pulsed yttrium-aluminum garnet laser with neodymium ions;

2 — second harmonic generator on a KDP crystal; 3 — third harmonic generator on an LBO crystal; 4 — parametric generator on a
BBO crystal; 5 — prism total internal reflection; 6 — diffraction grating; 7 — converging lens with /= 350 mm; 8§ — diaphragm;
9 — spherical mirror with /= 80 mm; /0 — bismuth silicate crystal with linear dimensions 10 x 10 X 2 mm; // — continuous
helium-neon laser; /2 — mirror; /3 — photodetector
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Puc. 2. OcunutorpamMmbl GOPMUPOBAHHS U peTaKCalliy 3aIMCaHHON rOJI0rPaMMBl, MOJIYUYCHHbIC ITyTeM HaOIIOCHH S 32
T parupoBaHHBIM JTy4YOM TeINH-HEOHOBOTO Jia3epa, ¢ BpeMEHHBIMU pasperneHusMu: 250 He (a), 50 mxc (b), 5 mc (¢), 100 mc (d),
IIPU OCBEILEHUN KPUCTAJUIA JIa3epHBIM UMITYJIbCOM MapaMeTPUYECKOro reHepaTopa ¢ AIMHOM BOIHbI 510 HM U MHTEHCUBHOCTBIO
1 MBt/cm2, tie U — HanpsKeHue, { — BPeMs

Fig. 2. Oscillograms of the formation and relaxation of the recorded hologram obtained by observing the diffracted beam of a
helium-neon laser, with time resolutions: 250 ns (@), 50 ms (b), 5 ms (c), 100 ms (d), when the crystal is illuminated by a laser pulse
of a parametric generator with a wavelength of 510 nm and an intensity of 1 MW/cm2, where U is the voltage, ¢ is the time

HBIX pa3penieHusx (puc. 2). FiameHnenne pasperieHni Heoo-
XOJIMIMO, TaK KakK IPHU UMITYJIbCHOM 3arucu (pOpMUPYIOTCS
KOPOTKO- U AOJIOKUBYUIUEC TOJIOIpaMMbl C BpEMEHaAMU
YKU3HH, OTIIMYAIONTUMHUCS Ha HECKOJIBKO MOPSIIKOB.

PesyabTaThl 1 00CyxKAeHUE

Hudpakunonnsie 3¢gpdexruBrocTH (puc. 3, a, b) HOp-
MHUPOBaHbl HA MAaKCUMaJIbHOE 3HAYCHHE, MOIYICHHOE B
X071€ IKCIIepUMeHTOB. BuiHo, uto mudpakiponHas s dex-
TUBHOCTH (1)) JOJTOKUBYIIEH PEIICTKH MPAKTUIESCKH HE
3aBUCHT OT JUIMHBI BOJIHBI H3TyueHus (L), popMHpyrOIIero
roJiorpamMmy, B TO BpeMs KaK KOPOTKOJKUBYII[asl peleTka
HMeeT MaKCUMYM Ha JUinHe BOJIHBI 470 HM. DTO CBA3aHO C
T€M, YTO MPH TONIIUHE UCCIETYEMOTr0 KPUCTaIIIa, PABHOU
2 MM, Ha 3TOH JJIMHE BOJHBI MPOUCXOAUT Hanboee d¢-
(heKTUBHOE TIOIJIOMICHHE 1 IAIOIIET0 U3ITyUeHUs B 00beMe
kpucrasa. IIpu ncnonb30BaHNN N3ITYYEHUS] C MEHBIICH
JUTMHOHM BOJIHBI ToJIoTpamMMa OyZieT 3alHChIBaThCs B CIIOE
C MEHbIIEHN TONIIMHON, YEM HCCIENyEMBII KPpUCTAILI, a
IIPU MCTIONB30BAHUU M3ITy4eHUs ¢ OONbIIEH IJITHMHON BOII-
HBI — 3aMETHas 4YacTh U3ITyUYeHUs Oy/IeT MPOXOANTH Yepes3
KPHUCTAJUI, HE UCTIBITHIBAS TOTJIOLICHHUE.

Ha puc. 3, ¢, d nmpencTaBieHsl 3aBUCIMOCTH BPEMEHHU
(hOpMUPOBaHUS KOPOTKO- M JOJITOKUBYIIEH PELIETOK OT
JJIMHBI BOJIHBI 3alTUCBIBAIOMICTO U3JTYUYCHHUA. BI/I}IHO, qTO
BpEMsl 3aITUCH KOPOTKOKMBYIIEH PEIIeTKH HAXOANUTCS Ha
YPOBHE HECKOJILKMX COTEH HAHOCEKYH]I, B TO BPEMsI KaK JUIs
JIOJITOKUBYIIEH PEIIETKH ATO BPEMSI COCTABIISIET HECKOIBKO
MWUTACEKYH/I. VI3 TIpe/IcTaBIeHHBIX 3aBUCHMOCTEH TaKKe
MOXHO CJIeNIaTh BBIBOJ], YTO B KOPOTKOBOJIHOBOH 00/1acTh
CIIeKTpa BpeMs (HOPMHUPOBAHHST KOPOTKOXKHUBYIICH PEIIETKH
MaKCHMAaJIbHOE, B TO BPeMsl KaK JIOITOXKUBYILEH — MUHH-
ManbHoe. [Ipy npoiBIKEHNH B JWIMHHOBOJIHOBYIO 00JIacTh
crieKTpa BpeMs (POpPMHUPOBAHUS CTAOMIA3NPYETCS TIpUMep-
HO Ha OJJHOM YpPOBHE JUIsl 00SHX PEIIEeTOK.

Pa3nnuns B HoBeAGHUN AMHAMHYECKUX PEIISTOK JAr0T
OCHOBaHMUA MPECAITOJIOXKUTE PA3HBIC (bI/ISI/I‘IeCKI/Ie MCXaHU3-
MBI X (DOPMHUPOBAHUSI: KOPOTKOKUBYIIAsI pelieTKa o0y-
CJIOBJIEHA JIOKAJILHBIM IIepepacipeielIeHueM IeKTPOHOB
T0 JIOBYILICYHBIM YPOBHSIM, B TO BPEMsI KaK JI0JITOXKUBYILIAsT
pemrerka cBsizaHa ¢ Auddysueit AEeKTPOHOB M0 00BEMY
Kpuctajuia u popmupoBanneM GoropedpakTHBHOTO OT-
KJIMKa 32 CYET TeHEepanny JIEKTPUIECKOTO OISl BHYTPH
KpHCTaJIA.
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Puc. 3. 3aBUCHMOCTH OTHOCHTEJILHOH AudpakiuoHHoit sddexruBroctu (1) (a, b) u Bpemenu popmuposanus () (¢, d) a1 KOPOTKO-
U JOJTOXKUBYIINX PEIISTOK, MOJYUESHHBIX TIPU OCBEIEHUH KPUCTAJIA JIa3ePHBIM HUMITYJIbCOM TTapaMeTPUYECKOro reHeparopa, oT
JUTHHBI BOJTHBI 3aITMCHIBAIOIETO M3TyYeHHs P HHTEHCHBHOCTAX: 1 MBT1/emM? (a, ¢) u 5 MBt1/em2 (b, d).

O0o03HaueHus: KpHUBBIX: ® — KOPOTKO- 1 A — JOJITOKUBYLIAst pEIICTKU

Fig. 3. Dependences of the relative diffraction efficiency (1) (a, b) and formation time (¢) (¢, d) for short- and long-lived gratings
obtained by illuminating the crystal with a laser pulse of a parametric generator on the recording radiation wavelength at intensities:
I MW/cm? (a, ¢) and 5 MW/cm? (b, d).

Curve designations: ® — short- and A — long-lived gratings

3akaouenne

B pabore moxazaHa BO3MOXHOCTb ONTHMH3aLUH yC-
JIOBUI1 3aIMCH TOJIOTPaMM HMITYJILCHBIM JIa3€POM B CIICK-
TpajabHOM Juamna3one ot 450 1o 600 HM B KpHCTaIIIe CUIH-
Kara BUCMyTa. B Xo/ie 9KCriepiMeHTalIbHOIO UCCIISIOBAHMS
YCTaHOBJICHA BBIPAXKEHHAs CIIEKTpaIbHAs 3aBUCHUMOCTh
s¢dexkTuBHOCTH HOPMUPOBAHUS KOPOTKO- U JOJITOKH-
BYIIUX AMHAMUYECKUX PEIICTOK B (poTOpedpakTUBHBIX
KpHCTaJlJIaX CHJIMKAaTa BUCMYTa, HCIOIb3yEMBIX B CHCTE-
Max aJanTuBHOW mHTepdepomeTpun. B pesynbrare pe-
LICHMS 33/1a4H YCTAHOBJICHHS BpeMEHH (OPMUPOBAHUS U
perakcay JUHAMHUYECKUX PEHICTOK B KPUCTAILIE CHIIH-
KaTa BUCMYTa OIIPEAECIICHO, YTO B CHHEW 00JIaCTH CIIeKTpa
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