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materials for industrial applications from one side and stimulates new investigations to realize the same functions by 
alternative methods from the other. In the present work we focus on the effect of photostimulated LC alignment 
after mechanical rubbing of the layers of photocrosslinking polymers, containing benzaldehyde groups in the side 
chain (photostimulated rubbing alignment), and on possibilities of its practical applications similar to photoaligning 
materials. 

The photosensitivity of the benzaldehyde polymers proves itself in effective photocrosslinking due to attachment 
of the products of photoreduction of the benzaldehyde groups to macromolecules. Under linearly polarized UV 
irradiation the materials demonstrate the photoinduced birefringence [Mahilny et al. (2011)] and the effect of LC 
photoalignment [Kazak et al. (2008)], both appeared to be stable to light, heat and liquid media impact [Mahilny et 
al. (2008)]. The azimuthal anchoring energy of photoalignment is about 10-5 J/m2, and the anisotropy axis lies along 
the electric vector of activating radiation [Mahilny et al. (2013)]. Sufficiently greater energy has been achieved after 
rubbing of the layer of benzaldehyde polymer and then exposing it to nonpolarized UV radiation [Mahilny et al. 
(2009)]. 

2. Experiment

The experiments were performed with methacrylate polymers B- and M-series having the benzaldehyde side 
groups. Thin aligning layers (0.08 – 0.12 m) were obtained by spin-coating. After drying the polymeric layers were 
treated by exposing to linearly-polarized radiation of a mercury lamp or by rubbing and subsequent irradiation with 
nonpolarized light of the lamp, the intensity of nonpolarized light being (600±20) mW/cm2. Polarization of the 
radiation was realized using a quartz Wire-Grid polarizer (polarization degree P 100%, transmission coefficient 

50%). A thin (~ 0.8 m) LC monomer (RMM-491, Merck) layer was coated on exposed benzaldehyde aligning 
layer and was polymerized with UV radiation. The transmittance coefficient T versus rotational angle of the sample 
placed between cross linear polarizers was measured and its birefringence was calculated according to: 

,arcsin T
ll

n   (1) 

where 
T=Tmax-Tmin, 
 is path difference between ordinary and extraordinary beams, 

l is LC layer thickness, 
 is wavelength of the probing laser beam (  = 650 nm). 

The LC anisotropy axis direction was determined by comparison of the experimental angle dependences for the 
examined sample and the reference one.  

The quality of the alignment of LC molecules was estimated by quality parameter that can be calculated as:  

max

minmax

T
TTq   (2) 

Photocrosslinking of the benzaldehyde polymers was studied with the help of characteristic curves – the 
dependences of relative height of polymer photorelief lrel, formed upon UV irradiation of the layer and subsequent 
wet development on exposure doze H (lrel=l/l0, where l – photorelief height, l0 – the initial thickness of the layer).  

3. Photoalignment and photostimulated rubbing alignment 

For the first time LC photoalignment by benzaldehyde polymers was used by the authors [Kazak et al. (2008)] to 
fabricate controllable diffraction grating. Appearance of aligning properties of benzaldehyde polymers of B-series 
being rubbed and then UV exposed was described for the first time in [Mahilny et al. (2009)]. Then the same 
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