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Summary
Effect of polarized  light irradiation with spatially periodic intensity distribution is experimentally studied in amorphous chalcogenide  and azobenzene compound films. It is shown that such irradiation can periodically modulate not only the electronic states but also the structure and shape of the films. Studies summarizing  recent experimental work in the Scientific Research Laboratory of Material Optics   red light surface –relief grating recording in stilbene azobenzene molecular glassy films and polarization hologram recording in amorphous chalcogenide and azobenzene films as well as in photorefractive LiTaO3:Fe crystals. 
Introduction
Laser light is able to transform materials both internally and externally. This possibility is based on the photoinduced processes changing the material polarization. Then photoinduced changes of absorption and refraction are related to the cubic dielectric susceptibility. These processes can lead also to mass transfer and surface patterning by light [1]. When laser light has a spatially periodic modulation  a holographic grating is recorded, and one can speak about the holographic phototransformation of materials. It has large advantages for the detection of photoinduced processes compared to single beam irradiation in terms of signal-to-noise ratio as well as grating period and strength variations. From the practical point of view, holographic information recording and holographic optical elements are of large interest.

In this paper I report on the recent results concerning  first (to our knowledge) red light surface-relief grating recording in organic materials namely in stilbene azobenzene molecular glassy films , and on the polarization holographic grating recording in amorphous chalcogenide a-As2S3 and a-As40S15Se45 films, 8a, 11, 16, 19 azobenzene compound films and in LiTaO3:Fe crystals . Peculiarities of light diffraction on vector gratings were studied as well.
Surface-relief holographic gratings in stilbene azobenzene  compound films
Holographic recording in stilbene azobenzene derivatives by  He-Ne 633 nm laser light has been experimentally studied. It was found that surface relief gratings (SRG) can be recorded  by red light. Usually shorter wavelengths are used to induce the  trans-cis photo-isomerization in organic materials. SRG with  2 µm period and an amplitude of 130 nm have been recorded with 0.88 W/cm2 light in about 20 minutes in amorphous films of the compound 8a or 3-(4-(bis(2-(trityloxy)ethyl)amino)phenyl)-2-(4-(2-bromo-4-nitrophenyl)diazenyl)phenyl)acrylonitrile  spin-coated on glass substrates. Self-diffraction efficiency up to 17.4% and  specific recording energy down to 114 J/(cm2%) were measured I these experiments. The recorded SRG were stable as  proved by subsequent AFM measurements. The photo-induced changes in absorption spectra did not reveal noticeable signs of trans-cis transformations. Rather,  spectrally uniform bleaching of the films took place. We conclude that a photothermally stimulated photo-destruction of chromophores is responsible for the SRG recording, at least, partially.Trans-cis photoisomerization is possible as well. This possibility is confirmed by a strong recording polarization dependence. The recording of stable SRG in the stilbene azobenzene derivatives  is accompanied by the recording of relaxing volume-phase gratings due to the photo-orientation of chromophores by the linearly polarized recording light. 
Polarization holograms in organic and inorganic materials

Effect of recording and readout light polarization on holographic grating recording in glassy molecular azobenzene films 8a, 11,16 and glassy chalcogenide a- As40S15Se45  films has been experimentally studied at 633 and 532 nm with s-s, p-p, CE-1  and CE-2 circular-elliptic (differing by light electric field rotation directions) recording beam polarizations.The polarization changes in the diffraction process were studied as well. Azocompounds exhibited much higher self-diffraction efficiency (SDE) and diffraction efficiency  whereas chalcogenides were more sensitive .Their recording efficiency polarization dependences also were different and spectrally-dependent. SDE up to 45% was achieved in 8a with p-p and up to 2.8% in a- As40S15Se45  with CE-2 polarized recording beams at 633 nm. Linear p-p polarizations were the most efficient at 633 nm whereas CE-1 polarizations were the best at 532 nm in azocompounds .It was found that light polarization changes in   the process of diffraction depended on chemical composition, wavelength and exposure time. Vector gratings with SDE up to 25% were recorded in 8a rotating a linear polarization by 900. No light polarization changes were found in 8a, 19 and chalcogenide films, and LiTaO3:Fe crystals at 532 nm . 

Conclusion
Holographic phototransformation of organic and inorganic materials is experimentally studied. Efficient surface relief gratings are recorded in stilbene azobenzene derivatives with a red light for the first time. It is found that red light induced trans-cis photoisomerization is possible. Polarization grating recording is studied in various organic and inorganic materials, and a surprising possibility of scalar grating  vector recording  is elucidated.
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