HOLOGRAMMU KOHERENTA PASPASTIPRINASANAS SKALARAS UN
VEKTORIALAS CETRU VILNU MLJIEDARBES GEOMETRIJA
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Rigas Tehniskés Universitdtes Materidlzinatnes un lietiskas kimijas fakutate

1idz $im dinamisko hologrammu koherenta paSpastiprinasanas (KPP) ir pétita tikai
divu vijgu geometrija. §int darba ir pirmo reizi eksperimentdli izp€tita elementiro
hologrammu - hologréfisko rezgu (HR) KPP skalaras [ierakstoSo staru polarizdcijas
linedras (s-s-s, p-p-p) vai cirkularas (R-R-R)] un vektoridlas [ierakstofo staru
polarizdcijas linearas (s-p-p) vai cirkuldras (R-L-L)] ¢etru vilgu mijiedarbes (CVM)
geometrija. Ka gaismas jutigie ieraksta materiili tika izmantotas amorfo halkogenidu
a-As8,S3 (As-S) un a-AsgeSi55€4s (As-S-Se) kirtinas, k@ arf azosavienojumu K-RJ-4-3,
W-75 un K-D-2 kirtinas. HR periodi bija 2 pm, ieraksta un nolases vilpu garumi —
532 vai 633 nm atkariba no materidla. Maksimalais (inversas) atstaroSands koeficients
skaldrds CVM gadijuma ppq. = 6% tika sasniegts ar s-s-5 polarizdcijam As-S kartipa,
bet vektoridlis CVM gadijumd pp. = 15% - ar R-L-L polarizacijam K-RJ-4-3
kartind. Savukart skaldras CVM gadijumid maksimalais KPP faktors Cpa= 6.7 tika
sasniegts ar s-s-s polarizacijam K-RJ-4-3 kartina, bet vektoridlas CVM gadijuma
&= 3.0 tika sasniegts ar R-L-L polarizacijim As-S kartipa, Tada kartd ir
eksperimentali apstiprinata CVM iespéja ne tikai parallu polarizaciju gadijumad, bet
ari ortogonalu polariziciju gadijuma. Pirmo reizi pieradits, ka hologrammu KPP ir
iesp€jama arl CVM geometrija — ka skaldrd, ta vektoridla.

COHERENT HOLOGRAM SELF-ENHANCEMENT IN SCALAR AND
VECTOR FOUR-WAVE MIXING GEOMETRY
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Up to now coherent self-enhancement (CSE) of dynamic holograms has been studied
only in two-wave mixing geometry. In this paper, CSE of elementary holograms-
holographic gratings (HG) is experimentally studied in scalar [ linear (s-s-s, p-p-p) or
circular (R-R-R) recording beam polarizations] and vector [linear (s-p-p) or circular
(R-L-L) recording beam polarizations] four-wave mixing (FWM) geometry.
Chalcogenide a-As;S3 (As-S) and a-AsiS15Sess (As-S-Se) films as well as
azocompound K-RJ-4-3, W-75 and K-D-2 films were used as photosensitive
recording materials. HG periods were 2 um, recording and readout wavelengths were
532 or 633 nm depending on material. The maximum (inverse) reflection coefficient
in the case of scalar FWM p,,,, = 6% was achieved with s-s-s polarizations in As-S
film but in the case of vector FWM puae = 15% was achieved with R-L-L
polarizations in K-RJ-4-3 film. The maximum CSE factor in the case of scalar FWM
Ema= 6.7 was found with s-s-s polarizations in K-RJ-4-3 film whereas in the case of
vector FWM &= 3.0 was found with R-L-L polarizations in As-S film. Thus we
have confirmed the FWM possibility not only in the case of parallel polarizations but
also in the case of orthogonal polarizations. It is also shown for the first time that CSE
is possible in both scalar and vector FWM geometry.
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