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Ilens paboThl: uccienOBaTh AMHAMUKY (OPMHUPOBAHUS U pelaKkcaluu
rojiorpaMM B (OTOPEPPaKTUBHOM KPHUCTAJUIE CUJIMKaTa BHCMYTa B YCJIOBHAX
MMITYJIbCHOU 3aIUCH.

MeTtoabl UcClleIOBaHUs: TOCTAHOBKA YKCIIEPUMEHTA, YNCIECHHBIA pacyeT npu
TIOMOIII KOMITBIOTEPHBIX CPeaCTB 00paboTku nHpopmarum, B yactHoct Wolfram
Mathematica u MS Excel.

B pesynbpraTe NpPOBENEHHBIX HCCIENOBAHMM ONpPENEICHBl JTUHAMHYECKHE
XapaKTEPUCTUKHU TojorpaMM, (OPMHUPYEMBIX B KPHUCTAJUIAX CHJIMKaTa BUCMYTa
HAHOCEKYHJHBIMH JIA3EPHBIMU MMITyJIbCAMHU Ha JUIMHE BOJIHBI 532 HM. IlokasaHo,
YTO B 3aBUCUMOCTHM OT HWHTEHCHUBHOCTH CBETOBBIX ITyYKOB, 3alMCBHIBAIOLINX
rojlorpaMMy, MOXHO pPeajlu30BaTh 3alUCh KakK JOJTOXUBYIIMX (CEKYyHABl MpHU
MHTEHCHBHOCTAX Hopsaaka MBT/cM?), Tak 1 KOPOTKOKUBYMIUX (MUILTUCEKYH/IBI TIPH
MHTEHCUBHOCTSX nopsiaka 10 MBT/cm?) PELIETOK. [Tony4yeHHbIE
DKCIIEPUMEHTAJIbHBIE PE3YyJIbTAThl MO3BOJIWIM BBIACINUTH JIBA MEXaHU3Ma 3aIllCU
JUHAMHYECKUX PELIETOK, OOYCIOBJIEHHBIX 3aCEICHMEM pa3HbIX JIOBYLIEUHBIX
YPOBHEW, OTJIMYAKOIIMXCA BpEMEHaMH Ku3HH. MccimenoBaHuss 3aBUCUMOCTH
Tu(ppakiIMOHHON  A(P(EKTUBHOCTH TOJOrpaMM OT OPHEHTAMM  KpUCTailia
MO3BOJWIA YCTAaHOBUTh HAJIMYHME YETHIPEX CUMMETPUYHBIX MAaKCHMYMOB,
XapaKTEPHBIX JUISl pealn3aluy HEITWHEHHOTO B3aMMOJECHCTBUS B KyOHMYECKHX
dboTopeppakTUBHBIX KPUCTAIIAX.

OKCHNEpPUMEHTBI 110 MYJBTUIUIEKCHOW 3aIllMCH TOJIOTPAaMM B KpHUCTalIe
CWIMKaTa  BHCMyTa  NO3BOJIWIM  NPOAEMOHCTPUPOBATH  HE3aBUCUMYIO
MYJIbTHILUIEKCHYIO 3alIHCh PEIIETOK C pa3sHbIMH MEPUOAAMH, a TAKKE ONPENEIUTh
YCIIOBHSI, TPU KOTOPBIX HMMEET MECTO UX KOHKypeHuus. [lokazaHo, yto mnpu
MHTEHCHBHOCTSX BhIe 15 MBT/cM? HabmOqaeTCs 3aMETHOE OCIa0IeHHE PENIETKH
C MEHBIIUM T[EPUOJIOM, B TO BpeMs Kak peleTrka ¢ OOJbIIMM NEPUOIOM
() PEKTUBHO 3aMKICHIBACTCH.
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MbTa nparipl: JacienaBarb JpIHAMIKY (papMipaBaHHS 1 pajaKcallbli rajarpam
y GoTapaPpakThIYHBIM KPBIIITAJI ClTIKaTa BicMyTa Ba YMOBaX IMITyJIbCHAH 3aIliCy.

MeTanp! nacienaBaHHs: MACTaHOYKA SKCIIEPHIMEHTY, KOJTBKACHBI Pa3iiK MPbI
JaramMo3e KaMITyTapHbIX CpoJKay anparoyki iHdapmaisli, y npeiBatHacii Wolfram
Mathematica i MS Excel.

Y BBIHIKY TNpaBeA3eHBIX Jaclie/laBaHHSAY BbI3HAYAHBI  JIBIHAMIYHBIS
XapaKTapbICThIKI Tajarpam, mro (GapMipyromia ¥ KpBINTaIsAX culikaTa BiCMYTa
HaHACEKYHIHBIMI JIa3epHBIMI IMITyJIbcaMi Ha 1ay>KbIH1 XBaJ1 532 M. [1akazana, mro
¥ 3ajexHacul aJ IHTIHCIYHACII CBETJIaBBIX ITyYKOY, SIKiSl 3aliCBaIOlb rajiarpamy,
MO>KHA p3ajii3aBalb 3aIic K JOYTaXbIBYUbIX (CEKYH/]IbI IPbI IHT3HCIYHACLII TAPAJIKY
MBT/cM?), Tak i KapoTKadacoBhIX (MiTiCEKYHJBI IPbI iHTIHCIYHAcHi mapaaky 10
MBT/cM?) pamoTak. ATpbIMAaHBIA SKCIIEPHIMEHTANBHBIA BBIHIKI  J1a3BOJIII
BBUIYYBIIIb JIBA MEXaHI3My 3amicy JbIHAMIYHBIX palioTak, aOyMOYIEHBIX
3aCAJICHHEM PO3HBIX JIaBYIIAUHBIX Y3POYHAY, sIKis aApO3HIBAIOLIA YacaM KbILILIS.
JacnenaBanHi 3ayiexHacul abldpakubliiHall  A(eKTeyHAcUl rajarpaMm  aj
apbleHTalbIl KPBILLITAIS Ja3BOJIUI YCTaNsIBallb HagyHACLb YaThIPOX CIMETPBIYHBIX
MakCIMyMay, XapakTApHBIX IS piaiizaiibli HeJlHeWHara Yy3aemaa3esHHs ¥
KyO14HBIX (OTapI(PPaKTHIYHBIX KPBIIITATISAX.

DKCHEephIMEHTHI T1a MYJIBTHIIUIEKCHAH 3aImicy rajlarpaM y KpbIIITail cilikata
BiCMyTa Ja3BOJUI MPaJdMaHCTpaBallb HE3AICKHYIO MYJIBTHIIEKCHYIO 3aIlic
paIioTak 3 po3HbIMI MEpPhIsaMi, a TAKCaMa BbI3HAYBIIb YMOBBI, IIPHI SIKIX Mae Meclia
iX KaHKypoHUbIA. [laka3aHa, mITO Npbl iHTOHCIYHacHi B 3a 15 MBt/cMm?
Ha3zipaerla npeIKMeTHae rnaciaabJeHHe PalIoTKi 3 MEHIIIBIM MePhIAIaM, y TOU Jac sK
pamoTka 3 BAJIIKIM nepbisgaM 3eKThlyHa 3amicBaellia.
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The purpose of the work: research the dynamics of hologram formation and
relaxation in a photorefractive crystal of bismuth silicate under the conditions of
pulsed recording.

Research methods: setting up an experiment, numerical calculation using
computer tools for information processing, in particular Wolfram Mathematica and
MS Excel.

As a result of the research, the dynamic characteristics of the holograms
formed in bismuth silicate crystals by nanosecond laser pulses at a wavelength of
532 nm were determined. It is shown that, depending on the intensity of light beams
recording the hologram, it is possible to record both long-lived (seconds at intensities
of the order of MW/cm2) and short-lived (milliseconds at intensities of the order of
10 MW/cm2) gratings. The obtained experimental results made it possible to
distinguish two mechanisms for recording dynamic gratings due to the population
of different trap levels that differ in their lifetimes. Researches of the dependence of
the diffraction efficiency of holograms on the crystal orientation made it possible to
establish the presence of four symmetric maximum characteristic of the realization
of a nonlinear interaction in cubic photorefractive crystals.

Experiments on multiplex recording of holograms in a bismuth silicate crystal
made it possible to demonstrate independent multiplex recording of grating with
different periods, as well as to determine the conditions under which their
competition takes place. It is shown that at intensities above 15 MW/cm2, a
noticeable weakening of the grating with a shorter period is observed, while a grating
with a larger period is effectively recorded.



