53 12 2004 12 Vol.53 No.12 December 2004

1000-3290/2004/53 12 /4236-07 ACTA PHYSICA SINICA (©2004 Chin. Phys. Soc.
*
1 1 1 1+
1 1 2
Q. W. Song
! 300071

2 Department of Electrical Engineering and Computer Science

Syracuse University Syracuse NY 13244 USA

2003 8 1 2004 4 14
bR
bR
PACC 4270G 4225B 4280V
1 0 9
i/n T i
i n 10 T
bacteriorhodopsin bR
1—4 57 0—9
bR
8&—10
bR
bR
2 bR
bR
2.1.bR
" 60278007 033601311

¥ . E-mail zhangep @ nankai. edu. cn



4237

12
é . 1 — 4 Beer-Lambert
A =568 nm bR 412 nm 568 nm
bR bR I, I,
B
i C
t _ i _ _
bR I, =ILexp — A Nz Yews A, - A, T
I
x [1-exp — A Nz ]ln(lf)
y
bR I,
M - /Tylb exp — Ay Nz 5
— C
[h = [heXp - AzNZ - 2€B‘>M Ab . Ab' -
$ ~0.65 I,
B 5 065 M. x[l—exp—AzNz]ln(lL)
A =568 nm B M M DAL
I, exp — A, Nz 6
bR B. YA,
B
A =412 nm A :2514/1»3 A, gy Ay
B T ey Ay o+ gy Ay
A _25M»B A, Egou Ay
2.2. bR P T eyen Ay + Epay Ay
NAhC
="y
Beer-Lambert bR I I
y ty b b
I Ep>m Ay Ey—>p Ay Eu-p A €p-u Ay
d:‘ = 2.3026 €87V, B—>M M—B
s 1 . bR d=0.02mm N=1x
o I .
te N 107 mol/mL e,., A, =354000 ey., A, = 10000
bR B M e, A, =46000 €,., A, =6000 1 a
% + DK
Ny =N-——5—= 2 1 a a b c
1 N\ BM VB
T+LZ={K“ . e f 012
2 t
N, =N - N, 3 34 5 mW/cm 1 a I I,
N N, N, B bR
2
u .M A, 5 mW/cm 5
KB M KM >B B*’M B
§ i rLon
M—B
2.3026%¢, Al 1
K = — 0 4 a
4 N, he b
Ii/l. €, A
N, h ¢ 1 b a




4238

53
d
¢ ‘ f 2.3.
01234 5mWen' Ay
bR
5 mW/cm’ 5 bR
5 B
I;:DIi,-FTNz 7
Ji D=exp - ANz bR T
I 1b Nz D 1. 1 a
I I k. I
1b . 1 .
0.2 mW/ e’ Al = kAT 8
) Al
0.2 mW/em'® . n
0 n-1 1
o AL
(a) )
A€ 0 n-1 BE 0
8 .
n-1 A AALL B
s BAI,
= I, = k, A+ B AlL. 9
ﬁ“ 'A B
<5 E E A B A
+ B . bR
Il /mW-cm™
2.4.
10
b bR
sl .
1 a AI; = - kAT,
IE A[l
: bR k= -—
% Al
~ )
H{) kh A];) = kl)A]]v .
4—;\.—:3 .
I;, = kyli, - kAL . 10
A B A
AAIi, B BAIL
bR 10
1 a I, = Ak,AI, — BEAI,

= Ak,AI' — Bk, kAT
= A - B AL 11



12

4239

0.6545 k| k=

S

1.1B

I, =k, BAIL, -

AL

=1.254

NG
A =k A B =kkB.

1b

Al =k, Al

12 13

A - B

1
k,

0.8

1.375

i i

ATAL

Iy = hy BAL — - Ak, AL
1

LAY

= (khlB -

yl

kl)l

bR
kl)l

k,
k,

A) N

B - A" AL.

12

13

14

B.

bR
bR
bR
T
0 T
0 0.25T 0.5T 0.75T T
0.257.
o2 4 1 12g
o o o 110
P =0 0
A1 12 12 1/4g
U 14 1 oU
o/ 0 12 0g
i 12 12 10
Q=0 0
50 0 1/4 1/47
U 1 o 14U
o2 u4 12 0Q
01 14 112 10
R =0 0
50 0 1/4 127
U 1 o 14U
A-B A-C
A. B C Q
A
I = ZLTI{,/kM. 15
C
i JL, ﬁ; i JL i
I, = 4Tky[y~ ST 16
12 — 14
li,z%m. 17
bR
bR



4240 53
B M Ep-y A, =354000 2 ¢
bR M B 2 a b
Ev-p A, =10000 M r=5s bR a; —b; >0 . 2 d
Nz 1 mmol/ml.x0.02 em. 2
a; —b; <0 .A-B
. 2 ¢
2 a 1.25
2b
2 c
2 a 2 b
bR
2c¢ d. 2 2 d
2 a A
A-B
2 b B
I @ b (b) )1, © | AN



Absent Image
File: 0


12 4241
A B 4 ay=0. b, B 4 b
a; A c; A-B c; >0
4 a 4 ¢ . A-B=2C ¢
4 a ap = >0
? 1 425 0205 g 1 2 2
b o 0o 20 h 2 2 40 b o0 o oU
0 0-0d O= 0 . 18
@4221@5)011@51210@
o1 4 09 B4 0 18 oo a4 oY
|
18 a; = by
aij<bbj
bR bR
0.2 mW/cm®
4
4.

bR

1 RaoD V G L N Aranda F J Narayana D et al 1996 Opt.
Commun . 127 193
2 Okada-Shudo Y  Yamaguchi I Tomioka H et al 1996 Synth. Met .

81 147
3 Feng X Q Hou X Yang W Z et al 2003 Acta Phys. Sin. 522803
in Chinese 2003 52
2803

4 Yang WZ Yang Q Chen F et al 2003 Acta Phys. Sin. 52761 in
Chinese 2003 52 761

10

Zhen Y A Yao BL Wang Y L et al 2003 Chin. Phys. Lett. 20
671

Fujiwara H Nakagawa K Suzuki T 1990 Opt. Commun. 79 6
Boothryod S A Chan L. Beckwith P H et al 1992 Appl. Opt. 31
4004

Song Q Zhang C P Richard B G 1993 Opt. Leit. 18 1373
Zhang T H Zhang C P et al 2000 Opt. Eng. 39 527

Zhang CP GuLY Chen GY et al 2003 Chin. Phys. Let:. 20
2161



4242 33

Digital optical operation in multilateral system
by bacteriorhodopsin film ™~

Gu Li-Qun'  Chen Gui-Ying'  Guo Zong-Xia'  Zhang Chun-Ping'
Tian Jian-Guo'  Zhang Guang-Yin' Q. W. Song’

Institute of Physics Nankai University ~Tianjin 300071  China
2

1

Department of Electrical Engineering and Computer Science
Syracuse University ~ Syracuse  NY 13244 USA

Received 1 August 2003  revised manuscript received 14 April 2004

Abstract
Bacteriorhodopsin film has a special property of complementary suppression modulated transmission of yellow and blue
beams. Resolving the transmission rate equations of the yellow and blue beams the analytical formulae are obtained and graphic
results are shown. We put forward a multilateral-system computational model of digital optical matrix addition and subtraction
operations without carry and abdication respectively. The novel model and frame of basic optical computation are constructed

and the optimized project of digital optical matrix addition and subtraction operations are designed.
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