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1. Theory

The quantities χ(2) and χ(3) are known as the second- and third-

order nonlinear optical susceptibilities, respectively



2. Application

Olenik, I. Drevenšek, et al. Physical Review E 61.4 (2000): R3310.

Alignment of liquid crystals on a photosensitive substrate studied by surface optical

second-harmonic generation (SSHG)

Substrate: PVCN
liquid crystal film: 8CB

Poly(vinyl cinnamate) 

4-N-Octyl-4-CyanoBiphenyl(8CB) 
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The first plateau in P(2v,t) is generally assumed to coincide

with the formation of the first complete monolayer of

the LC molecules

3. Results



3. Results

The LP uv irradiation induces an apparent anisotropy of Ps-p(F)

and Pp-p(F).



4. Analysis
8CB on the unexposed substrate:

8CB on the exposed substrate:



4. Analysis

8CB on the unexposed substrate:

8CB on the exposed substrate:

Assuming a 𝛿 function distribution of the molecular tilt angles: 

The nonlinear optical susceptibility       can be described by 

three independent nonzero components

Conclusion: The photomodification thus increases the surface tilt angle of the molecules in the adjacent 8CB 

monolayer.



4. Analysis

Assuming a 𝛿 function distribution of the molecular tilt angles: 

The nonlinear optical susceptibility       can be described by 

three independent nonzero components

Conclusion: This suggests that the photochemical reactions increase the surface polarity of the PVCN.

𝑁𝑠 𝑤𝑖𝑡ℎ𝑜𝑢𝑡 𝑈𝑉 :𝑁𝑠 𝑤𝑖𝑡ℎ 𝑈𝑉
= 1:4

Ns actually only gives the density of the polar

oriented 8CB molecules, while the molecules attached to 

the surface in head to tail ‘‘pairs’’ do not contribute to the 

SSHG signal



Thanks!


