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Pegepar

Jlunnomuast pabota Ha 40 ctpanunax; 16 pucynka, 1 npunoxenue, 33 uc-
TOYHUKA.

Kitouessie cnoa: [OJIOI'PADNS, JIMH3A ®PEHEJIA, AMDPAKIU-
OHHBIE OIITUYECKHUE DJIEMEHTBI, 'OJIOTPA®UYECKUE OIITUYE-
CKUE D2JIEMEHTBI, ©OTOPE®PAKTUBHBIE KPUCTAJUIBI.

OOBeKT HCccIeA0BaHUsA: TOJIOTpaMMa JIMH3bI, 3aicanHas B GoTopeppakTUBHOM
KpHUCTaJUIE CUJIMKATA BUCMYTA.

[lens paboThl: co3ganue ronorpaduyeckoit muH3bl Openens B Gorope-
dpakTuBHOM KpHrcTamie Bi12Si020 1 uccinenoBanne e€ GoKyCHUPYIOIUX CBOUCTB,
a TaK»Ke€ ONTHYECKUX XapaKTEPUCTHK.

MeTonbl McCleIOBaHUA: TMPOMYCKaHUE KOJUIMMHUPOBAHHOTO JIa3€pPHOIO
My4Ka APYrou JUIMHBI BOJIHBI YEpe3 3alUCAHHYIO rooTpauiecKyro JUH3Y, 00-
paboTka u3obpaxkenusi GOKAIBHOTO MSATHA, TOJTYYEHHOTO KaMepOoH, JJisl onpeie-
JICHUS TIOJIOKEHHSI MAKCUMyMa MHTEHCUBHOCTH BJIOJIb ONTHYECKON OCH (ITyTeM
MepeMENIeHUs] KaMephl.

[Tpu 3ammcu ronorpaduueckoil uH3bl Openens B GporopedppakTHBHOM
KpHUCTaJUIe METOJIOM UHTEP(EPEHIINH IITIOCKOHN U cPeprUeCKON BOJIH, MMaJAI0IINX
IOJ1 YIJIOM JIPYT K ApYry, popMuUpyeTcsl XapaKTepHOE paclpeIeeHUE UHTEHCUB-
HOCTM B IUIOCKOCTH  3amnucu. Bo3Hukaromias uHTepepeHunonHas  Kap-
TUHA UMeeT (OpMY DILTUIICOB. ITa 3alMCaHHAs AJUIMIITUYECKAs] CTPYKTypa Mpu
BOCCTaHOBJICHUH MPOSIBIISIET aOeppallMOHHbIE CBOMCTBA. A MIMEHHO: BOCCTaHOB-
neHue rojorpaduueckoit 1uH3bl OpeHens, 3aMCcaHHON MO/ YIJIOM, IPUBOAUT K
MOSIBJIEHUIO ABYX (POKYCOB BMECTO OJIHOTO, YTO SIBJIIETCA MPSIMBIM CJEJICTBUEM
acTUrMaTh3Ma.

HccnenoBanus moka3ajid, YTO PACCTOSIHUE MEXKIY ATUMHU JBYMs (POKY-
CaMH BOCCTaHOBJIEHHOM ToJIOrpauiyeCKON JTMH3BI SIBISETCS TOCTOSIHHOW BEJU-
yuHOU. [IpuMeyaTenbHO, YTO 3TO PACCTOSIHUE HE 3aBUCUT OT KOHKPETHBIX IKCIIE-
PUMEHTAJIBbHO W3MEPEHHBIX 3HAYEHU caMHuX (POKYCHBIX PACCTOSHUW B pa3ivy-
HBIX YCJIOBHSIX.

Kpome Toro, 66110 3a()MKCUPOBAHO, YTO HHTEHCUBHOCTH TU(parupoBaH-
HOTO M3JIYy4YEHUSI BOCCTAHOBJICHHON TOJ0rpaduyecKoil TMH3bI U3MEHSETCS B 3a-
BUCHUMOCTH OT IOJIOKEHUSI MCTOYHMKA CPEpUuecKOW BOJHBI NpPHU 3amucH. A
MMEHHO: UHTEHCUBHOCTh YMEHBIIIAETCS M0 Mepe MPHUOIMKEHUS TOUKU 3aMUCH
chepuyeckoil BOHbBI K (POKYCY JIMH3BI, POPMUPOBABIIEH STOT BOJHOBON (DPOHT
B UCXOJJHOH cXeMe.



Pa¢gepar

JpimioMHuas padota Ha 40 craponkax; 16manmionka, 1 nagatax, 33 KpbIHIIBL.

KmrouaBeist cioBel: ['AJIATPA®IA, JIIH3A ®POHEJIA, JAbIOPAK-
BIMHBIA  AIITBIYHBISA DJIEMEHTBI, TAJIATPA®IUHBISA OIITHI-
UDLKISA DJIEMEHTBI, ®OTAPI®PAKTHIVHBIS KPHIIITAJIBI.

AOG'exT macnenaBaHHS: rajarpama JiH3bI, 3amicaHas ¥ GoTapadpakThIyHBIM
KPBILITAN CITIKaTy BiCMyTa.

Mbta paboTel: cTBapaHHE Tanarpadiddait ma3sl Opaudas ¥ doTtapa-dpak-
THIYHBIM KpbimTani Bii2Si020 1 macnenaBanne sie paxycyroubIx ynaciiBaciei, a
Takcama anTbhIYHBIX XapaKTapbICTHIK.

Mertanpl 1aciielaBaHHs: IpanyCKaHHE KaJiMaBaHara ja3epHara my4ka 1HIam
Jay>KbIH1 XBajdl Mpa3 3alicaHylo rajarpadiuHyro JiH3y, anpanoyka BbISBbI (a-
KaJIbHal IUIAMBI, aTpbIMaHara KaMepad, JJid BbI3HAUSHHS CTAHOBIIIYA
MaKCIMyMy IHT3HCIYHACLI ¥3/I0YK anThlYHai BOCI (IUISIXaM MepacoyBaHHS Ka-
MEpBHI.

[Iper 3amice ranarpagiunail giH36l OpoHds ¥ GoTapa3PpakThIYHBIM KpbI-
ITall MeTagaM IHTIp(EPIHLIbI MIIOCKA 1 cephluHail XBajb, IITO MAJAOLb Ma]]
BYIJIOM aJ31H Ja ajHaro, (apmipyela XapakTdpHae pa3MepKaBaHHE 1HTIH-
ciyHacul ¥ mjuockacul 3amicy. fkas y3Hikae 1HTAp@epIHUbIiHAsS KapliHa Mae
dopmy nsmincay. ['arag 3amicaHas 3dINTbIYHAS CTPYKTypa NOpbl agHAYJIECHHI
npasyinse abepaubliiHblsl yiacuiBacul. A IMEH-Ha: aJHayJIeHHE ramarpadiyHai
niH3bI Op3HAIS, 3aicaHail majl KyToM, NpbIBOA3ILb Ja 3's5yJIeHHs 1BYX (Pokycay
3aMeCT aJHaro, IITo 3'ayJIgela IpaMbIM CIEICTBAM ACTBITMATHI3MY.

JlacnenaBanHi Mmakasalli, IITO aJJIeTJIacilb HaMK rIThIMI IByMa (pokycami aji-
HOYJieHall ranarpadiyHail JiH3BI 3'syisera mnactasHHal BeniublHEN. Xa-
paKkTApHA, WTO I'ITA AJIEracilb HE 3aJIEXKBIlb aJl KAHKPITHBIX AKCIE-PhIMEH-
TaJbHa BIMEPAHBIX 3HAUIHHAY caMiX (POKYCHBIX aJIETJIACIISY Y PO3HBIX YMOBaX.

Axkpams Taro, 010 3aikcaBaHa, IITO 1HTIHCIYHACHb AblpparaBaHara Bbl-
MpaMEeHbBAHHS aJHOYJIeHal ranarpadiyHaiil JiH3bI 3MsHseLa ¥ 3a1eKHACII aJ]
CTaHOBIIIYA KPBIHILBI C(hephluHal XBaJil MphI 3amice. A MEHaBITa: IHTIHCIYHACIb
MaMsiHIIaela na Mepbl HaOI1KIHHSA KPOIIKi 3amicy chepbluHail XxBali 1a PoKycy
JIH3BI, siKast papmMaBajia rIThI XBAJIEBBI (PPOHT Y 3bIXO/IHAN CXEME.



Abstract

Thesis on 40 pages; 16 figures, 1 appendix, 33 sources.

Keywords: HOLOGRAPHY, FRESNEL LENS, DIFFRACTIVE OPTI-
CAL ELEMENTS, HOLOGRAPHIC OPTICAL ELEMENTS, PHOTORE-
FRACTIVE CRYSTALS.

Object of study: lens hologram recorded in a photorefractive bismuth sili-
cate crystal.

Objective of work: creation of a holographic Fresnel lens in a photorefrac-
tive B112S1020 crystal and study of its focusing properties, as well as optical char-
acteristics.

The methods of the study: passing a collimated laser beam of a different
wavelength through the recorded holographic lens, processing the image of the
focal spot obtained by the camera to determine the position of the maximum in-
tensity along the optical axis (by moving the camera.

When recording a holographic Fresnel lens in a photorefractive crystal by
the method of interference of plane and spherical waves incident at an angle to
each other, a characteristic intensity distribution is formed in the recording plane.
The resulting interference pattern has the shape of an ellipse. This recorded ellip-
tical structure exhibits aberration properties upon restoration. Namely: restoration
of a holographic Fresnel lens recorded at an angle leads to the appearance of two
foci instead of one, which is a direct consequence of astigmatism.

The studies have shown that the distance between these two foci of the
reconstructed holographic lens is a constant value. It is noteworthy that this dis-
tance does not depend on the specific experimentally measured values of the focal
distances under different conditions. In addition, it was recorded that the intensity
of the diffracted radiation of the reconstructed holographic lens changes depend-
Ing on the position of the spherical wave source during recording. Namely, the
intensity decreases as the recording point of the spherical wave approaches the
focus of the lens that formed this wave front in the original scheme.



