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1. Theory
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The quantities x(2) and x(3) are known as the second- and third- QQ’
order nonlinear optical susceptibilities, respectively

A depiction of the second harmonic generation set up for =
measuring the orientation of phenol at the air-water interface.



2. Application

Alignment of liquid crystals on a photosensitive substrate studied by surface optical
second-harmonic generation (SSHG)
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4-N-Octyl-4-CyanoBiphenyl(8CB) f\,\jég _

liquid crystal film: 8CB
Substrate: PVCN

Poly(vinyl cinnamate) M
O X

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



3. Results The first plateau in P(2v,t) is generally assumed to coincide
with the formation of the first complete monolayer of

the LC molecules
P(2w) (counts/min)
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FIG. 1. Second-harmonic signal during the evaporation of 8CB O 10 20 30 40 50 a0

on the unexposed PVCN substrate (squares) and on the PVCN sub-
strate exposed to unpolarized uv light for 20 min (circles). E.Vﬂ[]m'ﬂt]ﬂﬂ fime {mln]




3. Results

P (rel.units)
P-p
1.25 -
1.00 -
0.75 -
0.50 -
0.25 -
0.00 -

0.25 -
0.50 -
0.75 -

1.040 -

1.25 -

270

FIG. 3. Dependencies of P, and (top) Py (bottom) on the
sample rotation angle & x bare PVCN substrate after 60 min of LP
uv irradiation (crossed circles), and u the same substrate with the
deposited 8CB monolayer (closed circles). @ =0 corresponds to the
s polarization parallel to the uv polarization (see the inset of Fig 2).
The magmitudes are given relative to the correspondmg signal for

the unexposed substrate. Solid lines are fits fo Eq. (5).

The LP uv irradiation induces an apparent anisotropy of Ps,(F)
and P,.(F).



4. Analysis

P(2w)=A|[Le(20)]x? :[Le(w)][Le(w)]|*P*(w)

=4 XE_,F"IFPE{ ).

where P(w) 1s the power of incident fundamental beam.

e(w) and e(2w) are polarization vectors of the incident and
the second harmonic beam respectively, L 1s the Fresnel
transformation matrix [21]. and 4= w?sec’(2/2g4c>S with
(=45 the angle of incidence and S the spot size of the
beam.

8CB on the unexposed substrate:

(Xepfsp/ Xegr.pp) =5-5%2.4

(2) 8CB on the exposed substrate:

(Xefr.s-p/ Xefrpp) =1.6£0.3
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4. Analysis

Assuming a 6 function distribution of the molecular tilt angles:

Sfs(8)=6(6—6))

8CB on the unexposed substrate:

fp=65°+2°
The nonlinear optical susceptibility x™ can be described by
three independent nonzero components
" _.=N5{n:053 0 Bass . 8CB on the exposed substrate:
» : fo=76°=5°
XZxx = Xyzx = Ns(sI° 6 cos 6 cos” @) B33 . (4)
X" =x" =N.(sin’f cos sin* @) B33 .

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



4. Analysis

Ns actually only gives the density of the polar

Assuming a ¢ function distribution of the molecular tilt angles: oriented 8CB molecules, while the molecules attached to
jj( o J = 5(H— fo } the surfE}ce in head to tail “pairs” do not contribute to the
SSHG signal
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The nonlinear optical susceptibility x™ can be described by
three independent nonzero components

Xt = X e =N(sin* 6 cos 6 cos” @) B33 . (4)
‘ Ns(without UV): Ns( with UV)

Xzyy = Xyzy = N, (sin’ f cos 6 sin’¢) B335 . =1:4

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



Thanks!



