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Fig. 1 Optical images of LC cells at dark (upper) and bright (lower) states

The LC cells were fabricated by two pieces of ITO slides coated with BP-AZ-CN gratings of different

depths recorded by p + p interfering beams. Period: 800 nm

Kl 2 b2k p +p T MOEAE BP-AZ-CA
5% 1 20 3¢ (4 SRGs AF % 1) )2 20 5% 1) 0 & 1 G
ARSI B RO D C MR B2, SRGs T 4

4 800 nm. 5 BP-AZ-CN A&, Xf F BP-AZ-CA &
200 e M, A A AR AR TR B AR NS BT (12
nm ), 0 VR A AR G B RE 1], DG M B TR XS [

12 19 20 26 48 100 198 294

Depths (nm)

Fig. 2 Optical images of LC cells at dark (upper) and bright (lower) states

The LC cells were fabricated by two pieces of ITO slides coated with BP-AZ-CA gratings of different

depths recorded by p + p interfering beams. Period: 800 nm
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Fig. 3 Optical images of LC cells at dark (upper) and bright
(lower) states

The LC cells were fabricated by two pieces of ITO slides coated
with BP-AZ-CA gratings of different depths recorded by p + p

interfering beams. Period: 1200 nm
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Fig. 4 Optical images of LC cells at dark (upper) and bright
(lower) states
The LC cells were fabricated by two pieces of ITO slide coated

with PA-AZ-CA gratings of different depths recorded by p + p

interfering beams. Period: 1200 nm
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Fig. 5 Optical images of LC cells at dark (upper) and bright
(lower) states

The LC cells were fabricated by two pieces of ITO slide coated
with PA-AZ-CA gratings of different depths recorded by RCP +

LCP interfering beams. Period: 1200 nm
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Fig. 6 Schematic diagram of optical phase variations using two

interfering laser beams
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EFFECTS OF AZO POLYMER STRUCTURES AND SURFACE-RELIEF
GRATING PARAMETERS ON LIQUID CRYSTAL ALIGNMENT BEHAVIOR

Miao-cai Guo'*, Ya-ning He',Xiao-gong Wang'
(" Department of Chemical Engineering, Key Laboratory of Advanced Materials MOE , Tsinghua University , Beijing 100084 )
(* National Key Laboratory of Advanced Composites, AVIC Composites Company Ltd. , AVIC Composites Center ,
Beijing Institute of Aeronautical Materials, Beijing 100095 )

Abstract The liquid-crystal (LC) alignment properties of surface relief gratings ( SRGs) of different azo
polymers and their correlations with grating parameters and polarizations of writing beams were studied. Three
azo polymers with different kinds of azo chromophores and different chromophore densities were used in this

study. The contrasts (T, /T

max min

) and optical photographs of different liquid crystal cells were compared to
determine the alignment properties. For the gratings with a period of 800 nm recorded by p + p interfering Ar”
laser beams on the epoxy based azo polymer containing 4-cyanoazobenzene chromophores ( BP-AZ-CN) films,
the ability for aligning liquid crystal increased with the increase of grating depths. For gratings of the epoxy
based azo polymer containing 4-carboxylazobenzene chromophores ( BP-AZ-CA) with a period of 800 nm and
the gratings of the polyacrylate based azo polymer containing 4-carboxylazobenzene chromophores ( PA-AZ-
CA) with a period of 1200 nm, the liquid crystal showed uniform alignment when the grating depth was in a
range from 16 to 100 nm. For the BP-AZ-CA gratings with a similar depth, the liquid crystal showed better
alignment on the gratings with a period of 800 nm than gratings with a period of 1200 nm. Compared with BP-
AZ-CA and PA-AZ-CA gratings with a period of 1200 nm, liquid crystal shows a better alignment on the PA-
AZ-CA gratings. For the PA-AZ-CA gratings inscribed by RCP + LCP interfering Ar® laser beams, no
unidirectional alignment was observed even for the gratings depths over 100 nm. Above results can offer a
better understanding of the effect of polymer structures and grating parameters on the liquid crystal alignment
performance.

Keywords Azo polymer, Liquid crystal, Alignment, Surface relief gratings, Structures



