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Fig. 1 Light beam geometry for experiment of degenerate four
wave mixing. The three input beams are labeled 1, 2
and 3, and the angle between two bheams is 3. Nine
signal beams are generated and they are labeled from 4

to 12 in the observation plane
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Fig. 2 The photograph of the beams 1~ 3 and signal

beams 4~ 12 on the observation plane
AR, B 1 R 4 S 7 A
TEH 10 1138 O g A2 B R = 2
ki+ ko= ki+ ks, (ko= ki+ ko= k3) (4)
ki+ ky= ka+ ki, (k= ki+ ks— k2) (5)
kot ki= ki+ ki, (ko= kot ki— k1) (6)
oA by ko s e Jeq o LR IV G ST 3
Ku.

B B A% %028 3 5 ) i L 1) — B AR 2R Mk R B
x| ] PUS A SO AT A A 2 L UM A DU AL
a5 4 R, Al RiE N
E4 = X E\E,E; exp(i®f)expl— if kz + ky ).

(7)
S ARAE S 4 A IGER 3 1 A 1 AL PP
[FIREE 56 7 R ASER 2 L8006, (5506 10
AP 1 AR50 .
A TAEAHATILECAR 506, LG 5 M #il, nl 43
Fat:
Es <« X'VE\E3 E; exp(iet) x
exp|— if E.z+ 2k - ky)l, (8)
I

) 2k
K. = k_,’ 1— k. (9)
A A R
2
o= (k.- k.)d = %ﬁ (10)

o d AR S SRR KR .

FRYE FR 4B o] 49, AEFES R AR RS 1
FE2 VAL 5k B ] 5 A

PY, = X (E\E.E5 + E:E\E> + E2EZE} +
E\E; E; + E\E> E; + E:E; E| +
E:E| E> + E-E| E3 + E2E; E| ).(11)

(11) 3CAF 5 A A 700 5 = NS 56 2 18] 9 AH B
A%, S ASHERE S Xz A B AR A G,
T =005 AR A UL ACAE 5 AN B, 8 42 7 T E A
P VT HCAR 5 % B
3.2 ZTHESNAMIRAEH

SRS IE S BIFES L, A BT, s
o FEE A Y6 B T 2 X P 1) 2 () ] 39 P A A (6 S Ol 2
W7, W 3 R, BB R T E R R SE RL
TR SUAR 19 )67 5 AR 9, AT 12 A A 1 15 %025 43
TR AN ) L AR, A B AR S 2 TR A
AR Y T A AT AL e SR A 59, R SR TR
RAM R S ke ik A, Bl %l R B A, (HAR AS B
B, RS RN Rk . BTk 2 E 3 T
A TR A, B CLAS U8 70 7 W S e A s
K4 S5 T8 R A7 AR S P 3 BT A& IR 23 A,
FEA R EL T 75 M Rk 454

Fig. 3 Hexagonal symmetrical optical lattices formed by
the interference of the three inpul beams
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Fig. 4 The photograph of the one dimension grating on

-

o -

-

P e P
i S —

-

the azobenzene polymer film( x 400)
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Fig.5 (a) The photograph of the hexagonal symmetrical
microstructure on  the azobenzene polymer film
( x400); (b) The steady state farfield intensity
distribution of three input Ar® laser beams containing

more than 80 well detectable spots

Fig. 6 The photograph of the diffraction pattern of the

He Ne laser beam on the observation plane
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Abstractt A method for laser induced hexagonal symmetry microstructures in an azobenzene
containing polymer film is presented based on forward degenerate four-wave mixing. Multiple
forward phase conjugate waves are observed. Three p-polarized input laser beams induce only one
dimensional gratings, but using a proper combination of s polarized and p-polarized laser beams,
hexagonal symmetry microstructures can be induced in the azobenzene polymer film. The
experimental results indicate that both the periodic variations of light field intensity and the
alternation of the resultant electric field polarization in the film are essential to the formation of the
microstructures in the crystal.
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microstructure



