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Experimental Demonstration of Measuring Optical Threshold in
Nonlinear Optical Loop Mirror Based on Variable Pulse Duty Cycle
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Meng Nan Zheng Jilin

(Institute of Communication Engineering, PLA University of Science and Technology ,

Nangjing . Jiangsw 210007, China)

Abstract For suppressing pedestal and cross-correlation noises in receiver, optical thresholder plays an important
role in multiple-user optical code-division multiple access (OCDMA) system. Nonlinear optical loop mirror (NOLM) is
an effective method to implement optical thresholder. The threshold characteristic is experimentally demonstrated
and analyzed. The method of analyzing threshold by changing duty cycle of pump light is proposed, and the power at
threshold point is 3.75 W for the pump duty cycle of 1/25. The relationship between output signal and wavelength
spacing between signal and pump is discussed, and the optimal wavelength spacing is 5.8 nm at the threshold point.
Experimental results show that when the duty cycle D=1/25, the pulse can be suppressed by 114.47 ps. The noise
suppression result is given through eye diagram analysis of a receiver thresholder system built for the experiments.
Key words optical communications; optical threshold; nonlinear optical loop mirror; cross phase modulation; four
wave mixing; pulse compression

OCIS codes 060.4510; 060.4370; 190.4380; 230.4320; 320.5520

1 5 5 . BRI HEAMB AT I T RZ

KA ZIEOCDMA) RERA R HEA 4 o (I OCDMA feffi {5t 4748 2 1
JCALHE A AR P AL LR T AR I 2RI PR RS A R 4R (MAD W

Wi EEE: 2012-01-11; WK EIMEFR B HA: 2012-03-18

BEEWE: X ARPFEEES(61032005,61177065) FIE % 973 $1581 (2012CB315603) ¥ W 45 .

TEE B : BRES(1986—) B WA, 2 A FH ol 4y 2 Bk 5 R B o I i 3 15 55 5 1l A ik 5%
E-mail: inforchen@163. com

SImEA: £ RA962 DB A LA R, FEANF RO T OLME ST I

E-mail: wr-njice@163. com

0605004-1



i &

# ot

P A A R AR T R R R 55 R B R ™
T DR A Ol SRl e A B o £ e
55 TS 28 0 1 BE 1 R W) e SR L SR BE R .
PG TR] 710 0 B8 R B 20 i MAT
MRy — R T AR LR RO Y 4l Ab B %R
F AR 6 B 85 (NOLM) X FR G £F Sagnac T 3
ASC o &5 g B R 3 2005 o B TEE AR R R E R
AR B Z2 R R A & L OB T 56 L g 2L B
S PUGE L JK b e 4 L 35 i 148 7 400 ) R0 ' ik b e i i 2
RIB A AR W IS G 7E & OCDMA Z &g 4% bl
Hh e O BBV T S IR MAAT B 52 L 32 5 3R G vk
et

{3 BB 2T 9 NOLM., BY{E#4 #5 » 500 m
KEEF 36 0. 501 45— B E 51937 WH,
AR AL CHNLE) 15 R RE A5 0 R () R 2 U
RN AT L R AR TR fEL . B SRR R, (H
T2 o T OCHOR AR i 2 SRR AR ML AT KO IR
] AT H RS 2 A% R T I R T A L RO
P9 1 (L o 11 B 1 L 2 3 e — R MR, AR SCHR
TR B 1z U ik b o 2 B2 A NOLML B {E
Rtk T ik o I AR o A T G i HAt A R R A
filiz W (E D R (A% 05 15 A T RN R PBLFE
i R A AE 25 2R ity o) 58 SR

2 A H

AT HNLF i1 58 SO Az 3 i) CXPMD 2808 Al
NOLM A1 5 RO 52 BLO'E B 6 1) B BN B 1 B
S 4G N oot 1.2 S AE A% 005 A i . 3.4
. RSOt Eo i 1 R A PR B A AR
O3 ISR BEAR TR 7 T A S B Al Ee, O 5 40 TF AN R 35
Kbz DG dr ok = A& 4 (WDM-O) 5] AFF
. PERDEIE I R E  45d HNLE 4 g ARz 3

9

K 1 NOLM Ji 3 &
Fig. 1 Schematic diagram of NOLM

il (SPMVD LN » S 21 3 S 48 e A i » 5 LT 1) £
1 E. 67 A AR L PEAH RS B XPM 0. I 3 1] £
i) Eo = AR AN . PHAERNFEMZE Eo
M E AERS A a5 BB A I R AR T, S E M
2L T W AAEIE AR SO A v 11 2 B . g
PAS I LA R A TR S LU DR BRIz

H1 G 2T A A o % i A B I BOE s i g H L
B A S UGS B 0 508 b A% i ' ) e i

E.. =oE,. (1
Eccw - 1 \% 1 7[0 0 (2)
R 33 1R

T() =1—4p(1—p)cos’[Ap() /2], (3)
K AS(D) =, (1) — e (O A FIH )5 5 6 22 18]
MOAA L 22, SCBRC14 )45 1 T H BERFR B A, 3 dB#
BWEMT Y A = BFBH RN 1.0, /5506
NG A EB i 2 9B i AL 25 R 0 8Y 2x B, iE
WEN 0 EAFS BN . OCDMA RE: 4, il
JEAF SR iz ] A BR B, B A G M (B 4
XPM 4 7™ Az B AH B 25 K A5 5 0635 9 % i s 1 B
FHOCUEAE e MAT WEAE AR 7 A A S 25 /08 388 5 %%
/NG ER I TS B R DG U B 3 S 5 06 I LA DG I
1 44455 5 o o 5 80 00 o) B DG 550 B MAAT I 7 [y
ER R
2 &b iz ik v e A [R5 2 2y 5 AN TR A L
TR A T R R M B YO T R AN A L
SEAR Oy AN AZ AN 25 IR R Bk R S (ASED I B
SO ] R o A L DU K e ) R 2 U . S
7] 1) i3 0 (B B 2 #F HNLF of ) XPM &0 % [+
s S AN AL A, P E 5™
AR AR 2. ) AL M 25 5 B R
Ko REARMAIZ IR g, 5% L
U3 e SN P B A G VoE 1 B i e sl AT B K ek
5O T AR T ) A R AL By NOLM iy 8 {f

2P |- peececee -
g T . D=1/4
—D=122 NENA
-<— t0—> N N
P S
21, 4 /
[ T L Wi

2 AP35 2N ] o 28 BT 0 ko e £ ) R R
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