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I. Introduction
Elementary holograms-holographic gratings (HG) in molecular glassy azochromophore films synthesized in RTU exhibit a strong recording light polarization dependence as revealed by our experiments described in this paper. This means that photoinduced anisotropy (PA) takes place in these films. Direct PA measurements by a novel holographic method have been performed and photoinduced birefringence is measured. Molecular azochromophore films with strong PA can be used for production of polarization holographic optical elements and for optical information recording with polarization multiplexing.
II. Samples and methods
 HG recording was carried out in the following films: 8a  or 3-(4-(bis(2-(trityloxy)ethyl)amino)phenyl)-2-(4-(2-bromo-4-nitrophenyl) diazenyl)phenyl)acrylonitrile , 11 or 4-((2-bromo-4-nitrophenyl)diazenyl)-N,N-bis(2-(triphenylsilyloxy) ethyl)benzenamine, and 16 or 2-(ethyl(4-((2-nitro-4-triphenyl)diazenyl)phenyl)amino)ethyl-4-((4-bis(2- (trityloxy) ethyl)amino)phenyl)diazenyl)-3-nitrobenzoate. HG with the period of 2 μm were recorded and read out either by 532 nm or by 633 nm laser light with two equally strong with common intensity of 1.2 – 1.5 W/cm2 . Linear s-s , p-p, s-p,and circular-elliptical CE-1 and CE-2 recording beam light polarizations were used. The first-order self-diffraction efficiency (SDE)   was continuously measured as the function of exposure time   and stored in the PC memory.
PA was studied in {4-((4-nitrophenyl)diazenyl)-N-(4-((4-nitrophenyl)diazenyl)phenyl)-N-(2-trityloxy)ethyl) benzene-amine (shortly K-D-24), 4-((2-chloro-4-tritylphenyl)diazenyl)-N-(4-((2-chloro-4-tritylphenyl)diazenyl)phenyl)-N-(2-(trityl-oxy)ethyl) benzene amine (shortly K-D-25), 4,4'-(2-(trityloxy)ethylazanediyl)bis(4,1-phenylene)bis(diazene-2,1-diyl)dibenzonitrile (shortly K-D-32) films. HG were recorded by two equal p-polarized 532 nm laser beams, and they were continuously read out by a circularly polarized 633 nm laser beam. The diffracted beam was split in s-polarized and p-polarized beams by a polarization beam splitter,  and the diffracted powers, Ps and Pp , were measured and stored in PC enabling the determination of diffraction efficiencies η s and ηp. PA was characterized by PA contrast A = (ηs – ηp)/(ηs+ηp). Measurements were done in both transmission and reflection modes.

III. RESULTS
Samples 8a  and  11  with the simplest chemical structure were the most efficient at  633 nm , and  sample 8a was the most efficient at 532 nm. Self-diffraction efficiency (SDE) up to 45% was achieved in 8a with p-p 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. It was found that light polarization changes in  the process of diffraction depend on chemical composition, wavelength and exposure time. Pure vector gratings with SDE up to 25% were recorded in 8a rotating a linear polarization by 900 (Fig.1).
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Fig.1.  SDE exposure time dependence for the sample 8a in the case of s-p recording beam polarizations at 633 nm.. Such HG can be recorded only in the case of PA.
PA exhibited markedly different kinetic behaviour in transmission and reflection modes. There was a  negative minimum in transmission mode in all samples (Fig.2), and a growth with oscillations up to saturation in reflection mode. The highest PA was found in K-D-24 film in transmission mode (A=-0.23) and in K-D-25 film in reflection mode (A=0.49). Holographic recording efficiency and PA do not correlate. 
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Fig.2. Diffracted power difference Ps – Pp (nW) versus time (minutes)   in the case of K-D-25 sample. Transmission mode.
Basing on Kogelnik’s theory  and our  measurements we have calculated the photoinduced refractive index changes, Δns  and Δnp , corresponding to the measured diffraction efficiencies ηs and ηp. Maximal absolute values of   Δns=0.124  and Δnp=0.116 were found in the case of  K-D-32. Thus the birefringence value ns – np = Δns - Δnp  as high as  0.24 is possible if the signs of  Δns  and Δnp  are opposite. We believe that this is the case because matter polarization increases in the direction perpendicular to Ep. and decreases in  the Ep direction.
IV. conclusions
The observed anisotropy of holograms as well as PA of molecular glasses can be explained by polarization-dependent photoinduced volume processes including trans-cis photoisomerization , chromophore orientation  and photodegradation, and mechanical stress modulation. Surface relief HG recording and polarization-dependent reflection are responsible for PA in reflection mode.
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