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I'OJIOI'PA®US, OOTOPEDPPAKTHMBHBIE KPUCTAJIJIBI,
CWUIEHUTBI, CUJIMKAT BUCMYTA, IMHAMWYECKUE I'OJIOIT PAMMEI,
['OJIOTPA®UYECKAA UHTEPOEPOMETPUA

Llenp paboThl: uccienoBaTh AMHAMUKY (OPMHUpPOBAHUS U pellakcaluu
rojorpaMM B (OoTOpedpakTUBHOM KpHUCTAIJIE CUJIMKAaTa BHUCMYTa B YCJIOBHSX
UMIYJbCHOW 3allUCH M TEPECTPOMKU JJIUHBI BOJIHBI; pEalIu30BaThb METO[
rojorpaduyeckoil UHTeppEepOMETpPUN B KPUCTAIIJIE CUIIMKATa BUCMYTA.

MeTtoapl ucciieoBaHMs: MOCTAHOBKA HSKCIIEPUMEHTA, YUCIICHHBIM pacuer
Py TOMOIIM KOMIBIOTEPHBIX CPEACTB 00pabOTKM MH(OpManuu, B 4YaCTHOCTH
Wolfram Mathematica u MS Excel.

B pesynbTaTe NpoOBENEHHBIX HCCIEAOBAHMM ONpPENENeHbl TUHAMHUYECKHE
XapaKTEPUCTUKU TOJIOTpaMM, (OPMHUPYEMBIX B KpHUCTAIaX CUJIMKAaTa BUCMYTa
HAaHOCEKYHIHBIMU JIa3€pHBIMU MUMITyJIbCaMH Ha JUIMHE BOJHBI 532 HM. [lokasaHo,
4YTO B 3aBUCUMOCTH OT HMHTEHCHBHOCTH CBETOBBIX ITYYKOB, 3alMCBHIBAIOIINX
roJorpaMMy, MOKHO pPEalM30BaTh 3alMCh KaK JOJTOXHUBYUIMX (CEKyHIbl IpU
MHTEHCHBHOCTAX Topsaka MBT/cM?), Tak ¥ KOPOTKOKHMBYIIUX (MUILTMCEKYH/IbI
TIPY HHTEHCUBHOCTAX Topsaaka 10 MBT/cm?) pemeTok.

HccnenoBaHue 3aBUCUMOCTEN XapaKTEPUCTUK TUHAMUYECKHX TOJIOTPaMM B
KpHUCTaJUIe CUJIMKaTa BUCMYTa B YCJIOBUSX NEPECTPONKH IJIMHBI BOJHBI U3ITyYCHUS
IPOUCXOAMIIO MPU MOMOIIIM Jla3epa Ha KpacuTese, paboTaroIlero B AMana3oHe OT
557 nmo 592 uM. B pesynapraTe OBUIO YCTAaHOBJIEHO, YTO B YKa3aHHOM
CHEKTPAJbHOM JHMala30He KUHETUKA 3allUCH PELIETOK HE 3aBUCUT OT JJIUHBI
BOJIHBI.

PeanuzoBana cxema rojorpaduyeckoil HUHTEpHEPOMETPUU B PEATBHOM
BPEMEHU C HCIOJIb30BAHUEM KPUCTAIUIOB ceMelcTBa cuiuieHUTOB. Ha mpumepe
perucTpauuu  TypOyJIEHTHBIX  MOTOKOB  BO3JlyXa  MPOJEMOHCTPUPOBAHA
BO3MOXXHOCTh HCIOJIb30BaHHUS TOCJIEI0BATEIbHOCTH HAHOCEKYHAHBIX JIa3epHBIX
MMITYJIbCOB MHTEHCHBHOCTHIO Ha ypoBHE MBT/CM? B Ka4ecTBe 3aNMCHIBAFOIIETO
roJorpaMmy U3ITyYEHUSI. [TpogemoHcTpHrpoBaHa YyBCTBUTEIBHOCTh
NpeJIOKEHHON CXeMbl HHTep()epoOMETpHUH Ha YPOBHE H3MEHEHHs IOKa3aTess
npenomienus An~104-107°,
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TAJIATPA®IS, ®OTAPI®PAKTBIVHBIA KPBIIITAJI, CUIJIEHITHI,
CUIIKAT BICMVYTA, AbIHAMIYHBIA T'AJIATPAMBI, 'AJIATPAGIYHAA
[HTOPOEPAMETPLIA.

MbTa mparipl: JacienaBanb AbIHAMIKY (hapMipaBaHHS 1 pajaKcallbli Tajarpam
y dhoTapahpaKkThIYHBIM KPBIIITAJ1 ClIIKaTa BicMyTa Ba YMOBaX IMIyJIbCHAra 3amicy
1 3MEHBI Jay>KbIHI XBajll, praiizaBallb MeTaj ranarpadiudail iHTIpdepameTpsoii ¥
KPBIIITAJI CUTiKaTay BicMyTa.

MerTanpl naciaenaBaHHA: MaCTaHOYKA SKCIIEPBIMEHTY, KOJIBKACHBI Pa3JIiK MPbI
JanaMo3e KamIyTapHbIX CpoOJKay amparoyki 1H¢apmalblli, y MpbIBaTHACII
Wolfram Mathematica 1 MS Excel.

Y BBIHIKY TpaBeN3eHBIX JaclICIaBaHHSIY BBI3HAYAHBI  JTBIHAMIYHBIS
XapaKTapbICThIKI rajarpam, mro (apMipyrola ¥ KpbIITadsX claikara BiCMyTa
HAHACEKYHIHBIMI JIa3epHBIMI IMITyJIbcaMl Ha Aay>KbiH1 xBam 532 uM. [lakazana,
MTO ¥ 3aJieKHACHl aJl IHTPHCIYHACII CBETJIABBIX IIYYKOY, SKis 3aIiCBarolb
rajarpamy, MOXHa pdaji3aBalb 3aMiC K JOYTaXbIBYYbIX (CEKyHABl MpPbI
iHTOHCIVHAcHi mapagky MBT/cM?), Tak 1 KapoTKa4acOBBIX (MiNTICEKYHIBI MpHI
iHTOHCIYHacui mapaaky 10 MBt/cm?) pamorax.

JlacnenaBaHHe 3aJeXHACLAy XapaKTapbICTBIK JIBIHAMIYHBIX Tajarpam y
KpBIIITANIl ~ CLTIKatay BiCMyTa Ba YMoOBaxX IMepaOydoBbl Ay KbIHI — XBall
BBIIIPAaMEHbBAaHHS aJ0bIBajiacsl Mpbl Jamamo3e Jiazepa Ha ¢apOaBaibHIKAX, SK1
npaiye V napisnasone an 557 ma 592 uM. Y BBIHIKY Obla YCTaHOYIJIEHA, MITO ¥
MaKa3aHbIM CIEKTPAIbHBIM JbISTIa30HE KIHETHIKA 3aIiCy palioTak He 3aJIeXKbIIb aJ
JayKbIH1 XBaJIl.

PoranizaBanas cxema ranarpadiuyHail iHTIpdepameTphli ¥ prajIbHbIM Yace 3
BBIKAPBICTAHHEM KpBIITANS CAMEcTBa cuiuieHUTay. Ha mpeikiaaze paricTpaiibii
TypOyJICHTHBIX MAaTOKay IMaBeTpa MpaJdMaHCTpaBaHa MardbIMacilb BHIKAPHICTAHHS
NacJIsI0YHACIl HAaHACEKYH/IHBIX JIa3€pHBIX IMITYJIbCay 1HTIHCIYHACIIO Ha Y3pOYHI
MBT/cM? y sKacLi BIIPaMSHEHHS, IKO€ 3amicBae ranarpamy. [IpagsmancrpaBana
aJuyBaJbHACIh TIpalmaHaBaHaWl CcXeMbl 1HTIpdepaMeTpbli Ha Y3pOYHI 3MEHBI
IaKa3Jblka nmpanamiaeHas An~104-107°,



ABSTRACT

Master’s thesis 37 pp., 35 figs., 45 sources.

HOLOGRAPHY, PHOTORREFRACTIVE CRYSTALS, SILLENITES,
BISMUTE  SILICATE, DYNAMIC HOLOGRAMS, HOLOGRAPHIC
INTERFEROMETRY.

The aims of the current project are: to investigate the dynamics of the
formation and relaxation of holograms in a photorefractive bismuth silicate crystal
under conditions of pulsed recording and wavelength tuning; to implement the
method of holographic interferometry in a bismuth silicate crystal.

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

As a result of the studies carried out, the dynamic characteristics of
holograms formed in bismuth silicate crystals by nanosecond laser pulses at a
wavelength of 532 nm have been determined. It is shown that depending on the
intensity of the light beams recording the hologram. It is possible to record both
long-lived (seconds at intensities of the order of MW/cm?) and short-lived
(milliseconds at intensities of the order of 10 MW/cm?) gratings.

The study of the dependences of the characteristics of dynamic holograms in
a bismuth silicate crystal under conditions of tuning the radiation wavelength was
carried out using a dye laser operating in the range from 557 to 592 nm. As a
result, it was found that, in the indicated spectral range, the grating recording
kinetics does not depend on the wavelength.

A scheme of real-time holographic interferometry using crystals of the
sillenite family has been implemented. By the example of recording turbulent air
flows, the possibility of using a sequence of nanosecond laser pulses with an
intensity at the level of MW/cm2 as a hologram-recording radiation is
demonstrated. The sensitivity of the proposed interferometry scheme is
demonstrated at the level of refractive index variation An~10“4-10".



