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Introduction

Holographic gratings (HG) in photosensitive materials are generally  recorded by spatially modulated light intensity and light polarization distributions [1]. Thus the resulting HG is anisotropic and readout light polarization is important to achieve the maximum recording efficiency. In this paper, we have experimentally studied the effect of readout light polarization on the HG recording efficiency in a W-75  molecular glassy film and have found the optimal readout polarizations. No such studies are made until now, to our knowledge.
Sample and experiments
   W-75 (also IWK-2D) azobenzene glassy 3(m thick film synthesized in our Faculty in the group of  V.Kokars was used for experiments. Its precise chemical notation is 2-(3-(4-((4-(bis(2-(trityloxy)ethyl) amino)phenyl)diazenyl)styryl)-5,5-dimethylcyclohex-2-enylidene) [2]. Film was spin-coated onto the glass substrate.
   Two symmetrically incident 632.8 nm He-Ne laser beams (No1 and No2)  with the total light intensity of 1.18 W/cm2 were used for the transmission HG recording. HG period was 2 (m. Three pairs of linear recording beam polarizations (p-p, s-s, s-p) and two pairs of circular recording beam polarizations (L-L and L-R) were applied (L-left rotation, R-right rotation). The HG recording was performed until the maximum self-diffraction efficiency was reached (Fig.1). After that diffraction efficiency (DE) was measured with differently polarized beams (Table 2). In Table 2, the positions of readout beam with respect to the recording beams are marked by numbers.

RESULTS AND CONCLUSIONS
   It can be seen from the Table 1 that the optimal readout polarizations almost completely coincide with the recording polarizations and that the most efficient is L-R recording. The first conclusion does not follow from the theory of photoanisotropic gratings [1]. This theory also does not explain the  observed DE polarization dependence quantitatively. These results can be understood only when both photoinduced anisotropy due to the chromophore photoorientation and surface relief  grating formation are taken into account [1,3].
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Figure 1. Self-diffraction efficiency exposure time dependence for  L-R recording beam polarizations.
table I

Diffraction efficiency (%) dependence on the readout beam No1 and No2  polarizations for HG recorded with different polarizations
	Readout
	p-p
HG
	s-s 

HG
	s-p
HG
	L-L 

HG
	L-R

HG

	No1 p-pol 
	7.30
	0.64
	0.49
	5.4
	9.00

	No2 p-pol 
	7.70
	0.19
	0.54
	1.5
	1.60

	No1 s-pol
	0.49
	1.80
	0.69
	1.5
	0.82

	No2 s-pol 
	0.42
	2.00
	0.43
	6.1
	6.80

	No1 L-pol 
	5.30
	0.79
	0.41
	5.1
	8.20

	No2 L-pol
	0.48
	1.90
	0.37
	7.7
	8.90

	No1 R-pol 
	5.30
	0.77
	0.46
	5.0
	6.80

	No2 R-pol
	0.51
	1.90
	0.42
	7.7
	10.1
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