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Characterization of Surface Orientation of Liquid Crystal Alignment Layer
by Optical Second Harmonic Generation

M FEEE

Yoshitaka Murakami

[ RE I

Takashi Okada

Second harmonic generation (SHG) of rubbed side-chain polyimide (PI) alignment films with various pretilt

angles has been observed to study the surface anisotropy characteristics. SHG interference patterns with four con-
figurations P../P.., P./Sews Siu/Sew and S,./P,. of PI films with different steroid chains were observed. In case of the
lower pretilt angle PI films, anisotropy which was not observed before rubbing appeared. In order to estimate the

second order nonlinear susceptibility x ®; elements, the SHG data were fitted with theoretical SHG intensity as a

function of the sample rotational angle around its surface normal. The average polar tilt angle of the rubbed low

pretilt angle PI chains was determined to be around 16 degrees. The results suggest that pretilt angles of liquid crys-

tal are affected by orientational structure of an alignment layer polyimide surface.
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Figure 1 Anisotropic analysis methods of thin film surface.
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Scheme 1 Synthesis of PAA and PL
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Scheme 2 Side-chain diamines (H,N-X-NH,).
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Figure 2 Experimental optical schematic diagram for
SHG measurement. PMT and HWP represent
photomultiplier and half wave plate,
respectively.
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Figure 3 Tapping mode AFM morphologies of the
surface of (a) PI-A-rub and (b) PI-B-rub.
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Figure 4 Optical SHG results from the unrubbed and
rubbed polyimide thin layer surface as a
function of the sample rotational angle around
its surface normal. The input-output
polarization combination is P,/P,.. (a) PI-A; (b)
PI-A-rub; (c) PI-B; (d) PI-B-rub.
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Figure 5 Optical SHG results from the unrubbed and rubbed polyimide thin layer surface of PI-B as a function of the
sample rotational angle ¥ around its surface normal. The input-output polarization combination are(a)P,/P,..(b)
P./S... (¢)S,/P.., and (d) S,/S... The solid thin curves are the theoretical fits, and the black dots are
experimental results. The angle Wis defined to be zero when the direction of the wave vector component of the
incident light wave parallel to the substrate is in the rubbing direction.
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Schematic model of the rubbing effect of the
polyimide with steroid side chain.
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