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<ABSTRACT>

A method for optical representation and modulation

of synaptic interconnections between neurons using
photoanisotropic amorphous As,S; thin film is discussed.
Expcrimental results show that the proposed method can
be used for the representation of not only excitatory synaptic
conncctions  but  also inhibitory synaptic connections.
Applications of the method to the implementation of optical

learning machine is also discussed.
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Fig. 1. Expcrimental amrangements for detecting the

photoinduced anisotropy in amorphous As,S, thin film.

E 1. uzsie w3y dgas
g gel e wass Wz

_ Wzt Uayy
45° ~45°
x EL = 6| 4 (42) | EZ = - (€ |ain (42)
6:_2_ L] YT ] A¢
Il= I, ain (T) 1 I(5F)
7= =B M(A¢
6=’2—c+% E: o) | )
I,=o0 I_” = I,sin*(ad)
pol 20 _—IE jain(ad) El=o
Y ” ) ,
I = T am’(ap) I7=0

(I0= 16 To=1EJY)

-217-



A 53] 35 2 dojx] &2 (790, 2.10)

8, = 45° L g, =-18° 8, = 4s8°
* —t 1
. /‘w,rw" ,//“" Fig. 2. Temporal behavior of
a g 5
g . . .
g : p ya photoinduced  anisotropy  in
-y 7 :
H H . AN amorphous As,S, thin film(s,
g & /
) = ° _ 'S -
Mo . ~ - RN 0,0, = 1.8, 1= 100
time(min.) mW/cm?).
cylindricol
A3 S, quarter—wave tens
polortzer thin flim plote lens \jcrnn
N

== >

- = v

toser
analyzer
:{zﬂ:.—wava g Input output
[3 *  poHerns patierna .
R Fig. 3. Experimental arrangements for
2 zlzis
2121 . N 0
ARy ISNY the modulation of interconnection
Ar—lon laser 1>0 =
(514.5 nm) <0 =0 strength.
. ST,
PaE Y ‘——‘j
N
Pl I 7] ~
SN s
W
s B 8

NN
A 2NN
NN
NN
;\\/./
/’
AN

1IN

g t=20

Fig. 5. (a) Polarization modulation
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Fig. 4. (a) Input pattern used for polarization of original interconnection matrix P
modulation of pump beam. Results of (b) , and rewrite of matrix P, using
amplitude modulation (8, = 1.8% and (c) - photo-induced anisotropy in
phase modulation (8, = 0°) of the probe amorphous  As,S, thin film(I__ = -
beam. 200 mW/cm?).
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