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Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - slovensky:

V ramci rieSenia projektu sa Studoval fotorefraktivny jav v krysStaloch niobatu litia - LiNbO; a stvis medzi fotonickym krystalom a
fotorefraktivnym zaznamom vytvorenym v LiNbO; v dosledku jeho osvetlenia periodickym optickym polom. Porovnavanim
experimentalnych vysledkov so zavermi plyniicimi zo Standardného modelu pre pouzité distriblcie osvetlenia sa ukazalo, Ze
z mechanizmov spolupdsobiacich pri vzniku zdznamu je dolezité pre postudenie adekvatnosti pouzitia Standardného modelu pri
popise fotorefraktivneho javu v LiNbO; vySetrit' vplyv spésobu pohybu volnych castic s nabojom (difizia, drift, fotogalvanicky
prad) a vplyv elektrooptického javu. Teoretické vySetrenie vplyvu tychto mechanizmov na rozloZenie naboja a elektrického pol'a
v pripade harmonického a pasikového osvetlenia ako i porovnanie vysledkov s vysledkami dosiahnutymi pri difrakénom
a interferen¢nom zobrazeni ukazali, Ze rozlozenie modulécie indexu lomu je v dobrej zhode s rozlozenim koncentracie zachytenych
nosi¢ov naboja anie srozlozenim vnutorného elektrického pola vytvoreného v dosledku priestorového prerozdelenia nosi¢ov
naboja. Z toho vyplyva, Ze zmena indexu lomu vo fotorefraktivnom zazname nie je spdsobena elektrooptickym javom ako sa
predpoklada v Standardnom modeli, ale je pravdebodobne spdsobena zmenou polarizovatel'nosti ionizovanych donorov (prip. pasci).
Analyza symetrie fotorefraktivneho javu priamo ukézala, Ze ak jav je vysledkom spolupdsobenia viacerych mechanizmov, tak potom
v roznych krystalografickych smeroch mézu posobit’ (prevladat’) rozne mechanizmy. Z vykonaného vysetrenia d’alej vyplyva, zZe
fotorefraktivny zdznam vytvoreny osvetlenim s vhodne $trukturovanym periodickym optickym pol'om sice mozno formalne, na
zaklade teodrie fotonickych krystalov, povazovat’ za fotonicku Struktiru, avSak nie vzdy je vyhodné alebo vhodné pouzit’ tento popis
pri vySetrovani vlastnosti takychto zaznamov. V pripade jednorozmernych periodickych Struktir ma rieSenie prislusnej vinovej
rovnice relativne jednoduchu formu a pri popise vlastnosti vysta¢ime s tzv. tedriou viazanych vidov a predstavami o Braggovskom
odraze vin na jednotlivych ,rovinich® periodickej $truktiry. Z dévodu zloZitosti problému sa vsak v pripade viacrozmernych
periodickych Struktir rieSenie hladd numerickymi metédami, pricom rieSenie vInovej rovnice sa kvoli svojim vlastnostiam
prirodzene interpretuje v terminoch beznych vo fyzike tuhych latok a tento pristup sa nazyva tedria fotonickych krystalov.

Sthrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

The project concerned with studying of photorefractive effect in lithium niobate (LiNbOj) crystals and investigating of the
relationship between photonic crystal and photorefractive record formed in LiNbO; due to illumination by periodic optical field.
A comparison between experimental results and conclusions which stem from standard model showed for used distributions of
illumination that in order to consider the adequacy of the standard model utilization for explanation of photorefractive effect in
LiNDbO; it is important to investigate the mechanisms such as diffusion-, drift- and photogalvanic currents and electrooptic effect.
The theoretical investigation of impact of these mechanisms on space-charge and electric field distributions in case of both, the
harmonic and strip-like illuminations as well as comparison of the results obtained by diffraction and interference imaging showed
that the refractive index distribution was in a good agreement with the spatial distribution of the trapped-charge density and disagree
with the distribution of the space-charge electric field. This implies that the refractive index change in a photorefractive record is not
due to electrooptic effect as assumed in the standard model but is more likely due to change of polarizability of ionized donors (or
traps). The analysis of the symmetry of photorefractive effect directly showed that if the effect is a result of synergy of several
mechanisms then different mechanisms can dominate in different crystallographic directions. Further, the performed investigation
showed that photorefractive record induced due to illumination by light with a proper periodic and spatial distribution of intensity
could be formally, according to the theory of photonic crystals, treated as a fotonic structure but it is not always convenient to use
this description when investigating the properties of these records. In case of one-dimensional periodic structures the slolution of the
appropriate wave equation possesses a relatively simple form and properties of the periodic structure can be conveniently treated by
a coupled mode theory and in terms os Bragg diffraction of waves on particular “planes” of the structure. In case of multidimensional
periodic structures, according to complexity of the problem, the solution of the corresponding wave equation is searched by means of
numerical methods. The found solution of the wave equation is, due to its properties, naturally interpreted in terms of solid state
physics. This approach is called the photonic crystals theory.
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