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[Ipenyoxken HOBBIM METOJA JA3€pHOM JIOIUIEPOBCKOM Tomorpaduu Uisi HUCCIEIOBAHUS
IIYMOB paccesHusl, YCaaKu, aMILTUTY] MOIYJISIIUU TOKa3aTelNs mpeaoMieHus u koddduurenra
NOTJIOUIEHMS, a TaKXe JPYTuX ONTHYECKHUX XapaKTEPUCTUK OOBEMHBIX (TOJCTBIX)
CBETOUYBCTBUTENBHBIX Cpel. MeToJ OCHOBaH Ha aKyCTOONTHYECKOM CKaHHPOBAHUU paHEee
3alIMCaHHOM B Cpelle TECTOBOM OOBEMHOM PEIMIETKH W Ha TOCIOWHOM KOJUTMHEAPHOM
reTepOIMHHOM JIETEKTUPOBAHUHU PACCEIHHOTO ToJisl. PazpaboTaHa onTHKO-3JEKTPOHHAs CHCTEMa
JUISL SKCTIEPUMEHTANIbHOM peann3anuu Merona (puc. 1.7).

[Tomydensl ¢GopMynbl AN OIEHKH MPOCTPAHCTBEHHOM pasperiaroliield CcrnocoOHOCTH
METOJIa, ONTHUMAJIbHOTO TMEpuoJa TECTOBOM  pEIIeTKH, MAaKCHMaJIbHOIO  KOJIMYECTBA
JNETEKTUPYEMBIX CIIOEB U MOKa3aHa UX CBA3b C MapaMeTpaMH 3JIEMEHTOB ONTHUYECKON CHCTEMBI.
[TokazaHo, YTO 3KCIEPUMEHTAIBHO MMOTYUYEHHbIE 3HAUE€HUSI UyBCTBUTEIBHOCTH U pa3peliaroiien
CIIOCOOHOCTH METO/a M0 ITyOrHe MaTepralia COOTBETCTBYIOT TEOPETUUYECKUM OI[EHKaM.

BoccranoBieHbl 3HaYCHHUS aMIUTATYIBI M (pa3bl PACCESTHHOTO CBETA B TIYOMHHBIX CIIOSIX
00BEMHOI TECTOBOW pEIIETKH, 3aMucaHHOW B Qoromonumepe TonammHoi 130 MM (co3maH B
HHUOX CO PAH). IlomydyeHbl HOBbIE CBEIEHHS O XapakTepe NpOAOIbHONW YyCaJaku
CBETOUYBCTBUTEIILHOTO CJIOSl TAKOTO MaTepuaa, HaXOSIIeT0Cs MEKIY CTEKIITHHOM MOAI0KKON
Y 3aIUTHBIM CJIOEM.

A new laser Doppler tomography method is proposed for investigating scattering noises,
shrinkage, modulation amplitudes of refractive index and absorption coefficient, and other
optical characteristics of volume, or thick, recording media. The method is based on
acoustooptical scanning of a test volume grating recorded earlier in the medium and on layer-by-
layer collinear heterodyne detection of the scattered field. The optoelectronic system is
developed for experimental verification of the proposed method (Fig. 1.7).

Formulas were obtained for estimating the spatial resolution of the method, optimal period
of the test grating, and maximal number of layers detectable by the method. Their relation with
the parameters of the optical system elements was shown. We have demonstrated that the
experimental values of sensitivity and resolution of the method in material depth agree with the
theoretical estimates.

We have reconstructed the values of amplitude and phase of the light scattered from deep
layers of the three-dimensional test grating recorded in a photopolymer film of a 130 pum
thickness (fabricated in the Novosibirsk Institute of Organic Chemistry, SB RAS). New data
about the character of longitudinal shrinkage of the light-sensitive layer of the material inserted
between the glass base plate and the coating have been obtained.
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Puc. 1.7. Cxema ONTHUKO-3JIEKTPOHHOM CHUCTEMBI:

I — nomMynpoBOJHUKOBBIM Jazep, 2 —

KOJTUMAaTop, 3 — (a3oBas MOJyBOJIHOBAs IUIACTUHKA, 4 — aKyCTOONTHYECKUN nediekrop, 5 —

00BEKTHB, 6 — MHKpPOOOBEKTHB, 7 — 3KpaH, 8 — oOpasenm ucciexyemoi cpeasl, 9, 10
o0bekTuBhl, 11, 12 — goToamonsl, 13 — Giok nutanus, 14 — ynpapisommid KOMIbOTEp, 15
CHHXPOHHBI CHHTE3aTOP-T€HEpATOp HampsbkeHus, 16 — cymmarop Hampsbkenuit, 17, 18
CMECHUTENU-TIepEMHOKUTENH HanpsikeHuit, 19, 20 — ¢unbTpel HWXKHUX yacToT, 21, 22
yCHIIUTEIH (POTOTOKOB, 23 — IU(pOBOI perucrparop, 24, 25 — nazepHble MMyYKH CBETA

Fig. 1.7. The scheme of the optoelectronic system: 1 — semiconductor laser, 2 — collimator, 3 — phase
half-wave plate, 4 — acoustooptical deflector, 5 — objective, 6 — micro-objective, 7 — screen, 8 —
specimen of the investigated medium, 9, 10 — objectives, 11, 12 — photodiodes, 13 — power unit, 14 —
control computer, 15 — synchronous synthesizer-generator, 16 — adder, 17, 18 — mixer-multipliers, 19,

20 — low- pass filters, 21, 22 — amplifiers of photocurrents, and 23 — digital scope, 24, 25 - laser beams



