5545 5 2 ) o F o= Vol. 45 No. 2
2016 4 2 A ACTA PHOTONICA SINICA February 2016

doi:10. 3788/gzxbh20164502. 0206003
BL T MR JE 2T JE M oo b DG ok b B

MR IR, X AR
7 Tl k% T (58 TR%E  J650 100140

M EATHOBEEAREMAERE ASAB LM TS ABFRERITT 2. EREAN .M
BT RAE E AN EA B AR EERETOHAE S B ERE S RRE ADHBRNE T
B, St AR 0 B T3 5 BT 3 An i AR S B AN BOR B L. Rt B R T AR R A M o 0 Bk
Y B LB FH AT T B 0 AR R B K S AT A B N DR R BT R A T Y S = A Ak g
kb B AR AME — B S E B KRR R AR R X AR R K E. 5
NG B AR P MR R E SNk S R R BIR R T AR R R = A AT B AR R,
M FE B T BT R 6 Bk ot Y 5 09 AR R M e 2R M.

KHIA R A RF AR A M Bk B TR B AR R = A R

hESFES . TN256 XEKFRINAD A XEHS.1004-4213(2016)02-0206003-6

Ultrashort Optical Pulse Shaping Based on Phase-shifted
Fiber Gratings Differentiators

DONG Xiao-wei, GUQO Pan, LIU Wen-kai
(College of Electronic and Information Engineering , North China University of Technology, Beijing 100144, China)

Abstract; Based on the transfer matrix method and the couple-mode theory, the characteristics of
reflective spectrum and phase shift of the phase-shifted fiber Bragg gratings were analyzed. The result
showed that the transmission windows in the reflection spectrum increased and the phase jumped
frequently with the increasing of the phase points, thus the differential effects on signals were generated.
Besides, the phase differential orders were proportional to phase-shift points. On this basis, a pulse
shaper was designed based on the characteristics of the differential phase shift grating. By optimizing the
weighting factors for each order derivative of the Gaussian input pulse, the output pulse can be formed
the shapes of rectangular and triangular. By changing the length ratio of the first section optical fiber
grating and the second section, the distorting phenomenon of the triangular output pulse was improved.
Finally, changing the Gaussian input pulse width by + 5%, the output waveform were synthesized as
rectangular pulse and triangular pulse. Thus the stability and practicality of the pulse shaping system
were verified.

Key words: Fiber optics; Phase-shifted fiber grating; Pulse shaping; Rectangular pulse; Triangular pulse
OCIS Codes: 060.3735; 050.5080; 320.5390; 320. 5540

0 3= JE VHE A AR DL AR R R ikl B R HR R B4
Lk e ) — A 207 0k L A Tk e S R L

TSR Ik e LA R B AR e R R R SE OB R AR S IR AT 7 A TR 1A O Dk Bk
T S AL R T I T S5 R AR 2R D' 2T Ot o 2 T i HANZEAR B 2802 W T 0 130 1o AR gt
A7 R B BT RGOl AR RGP ROk s il R EUBE AR s A AT

BB . m RS %% 88 B R AA B #5831 % (No. CIT&TCD201304001) F1 4k 75 Tl K 2% B BF A A $% 7+ 3+ %1 5 H (No.
CCXZ201307) % Bl
FE—1EH /N H 978 A @R A BB O AR A ROEH T AR F. Email: way7803@163. com
BIAEE S8 (1987 —) 4 AR BF 58 A, FBWF 58 7 1) R o647 3 {5 KOt H T 25 5. Email: gydvictory@163. com
i B .2015-08-16; K A A H#I.2015- 12— 14
http . // www . photon . ac. cn

0206003~ 1



T

¥R

ek th I H AR B MR A R B h—Xt
T 568 6 L 375 5 AL TR 1 bR 2 B, 3 o &5 4 W LA SE R
FEEE BT AL b B R R AR A 2 2% Bl
w BESE R B S AR AR E MR HL G T AR A, RR AT
Mo SZ B koo R TR, B R T OH - 8 /R (Mach-
Zehnder, M-Z) T ¥ 145 | FE %1 ¥% 5 56 M ( Arrayed
Waveguide Grating, AWG)™! | ¥ 7 H-31 % (Fabry-
Perot Interferometer, F-P) ¥ {X ") 2 28 14 59 ik o 3%
TR AR 3T M-Z T30 B bk b 3% 8 R
B o 38 2ok PO R A K ol e BE A 37 507 T K b R = A
TRkt Ak 2ok 2 28 1 5O AF AR A T 22 BB RE
Ot R iR BRSO H S TS,
DAVID S5 Fi| K J8 1 6 2F YA 52 30 7 4 i bk o ik
B REPG B i A A U BUAE SRR R R
R il S 3 i 1 28 A5 5 1 & . Bk B 38 41 R
FHORURE 271) 5 28 A ol A% 56 Al X 5 38 ik o o 51 S 8T AH
VAR RS =00 QUIE- S| A (RS R E G
A O A R AR [R] 35 A A X LA SR 2%

A SCLAAA RS HG 7 el Sl 0 5% % 42, 45 & AR A B
VO FIAT 0 0 B X A AH B8 0O SR O Y S 5 ik
FEMEIEAT 40 - B AR RS G AR e AG 1 Dk w2 R 4
i A R g oA ZR K Be S BT B i RO 1A
FOIF H R KRR T & 2 e .

1 EBigoh

BEESLHEBL . EEESTUR - R IER
{55 A4 i » Hermite {5 5 H A4 A0 5 IE A8 M. v LU
B ES A SEIARAR KR R

A= pw (=D p 1) T <
S d(e)
> ~ (D

£ (D H ¥, (1) HF Hermite ZHi . e HEHES.q
Gi=T1n) B E B a () T UG 55 AR
Wi 5 5 SR IS 1A B Hh K o 285 g A5 80 4 ] 1.

First-order 4y

differentiator i
0.

Second-order 2
differeentiator| ®
5 + @ Output shaped
q

e optical pulse
_ N-order o
differentiator D

&)

4q, A
i

Input
optical pulse

W1 ok BB RAEMER

Fig. 1 Structure of the proposed pulse shaping technique
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Fig. 2 Structure of phase-shifted fiber Bragg grating
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