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Abstract: A tunable, narrow bandwidth, negative coefficient microwave photonic filter based on cascaded
dispersion devices was proposed, because the negative coefficient microwave photonic filter was very difficult
to realize by the way of positive coefficient optical taps. The reshaped output signals of the multi-wavelength
fiber laser were used as the tap of the filter. SMF and the F-P fiber ring were cascaded as a delay unit to
realize the frequency selectivity of the filter. The negative coefficient was realized by a mixture of phase
modulator and cascaded dispersion devices. As many as 37 stable laser signals with 0.34 nm wavelength
interval were obtained by the experiment. And then based on the experiment results, the effects of coupling
coefficient r of C,, C; in the F—P fiber ring, different length TODL, and different length SMF in the delay
unit etc. on the microwave photonic filters performance were simulated and studied.

Key words: microwave photonic filter; multi-wavelength fiber laser; F-P fiber ring;

negative coefficient; narrow bandwidth

Y7 B #:2017-01-06; &7 H #3:2017-02-05

E&WE 2 8A & E1 AREHE0F5E & ORI H (KJ20152D04)

B 8 /v BUH(1989—) 5, 1 Ak, 322 A BAC G 3E {5 J7 i 9 B 5¢ . Email:hotelgao@163.com

SV & A B PR(1976-), 5, B8, 1, AR B O 5E 45 Uy 167 A9 BF 58 . Email:t.liao@ahu.edu.cn

0920003-1



bk TR

% 94 www.irla.cn % 46 B
SR, 3 A R U ) B ke S B AR O A O DR U
0 5] & i A S B (FSR) () 138, R FH Sagnac T ¥ 0%}

PBOL T IE B d R TEL I B A BB E S, E
AT 6 e AR 47 58 K IR/ A BN PO T
PR PEH, AT LA E A% S8 08 e A rP AP 7E 1 W TR
7, IF GO T 58 B AS 1 AT R S AT A 2
0T 1 G0 L7 BB e o IO U e
PR, FERLBOE THERE . WE B LA
W BEBI R 2 e R IR A R GG R ATz
OPIASE s

AR T 75 RS BB T IR e as T # 2 A
AR Jeg BRAE S PRI H 38 0 1 218 D5 s 35 ok >R
FEAR T J7 AR S B R Sz OG5 FE 5 U O
PO T ug P KO T AR R IR N m R
P22 5 563 o F IR 22 K e IR D O T8
Pt Sk JC IR 2 51 A BORGR BEWR TS, A PE2E . T
HARA T U8 9 R G2 AR 5 1 6 &, S 20T I8
i Bl Sk R RO IE , HRE 52 B E P87, X A BR T
U 52 A 1A (5 P S L o T D g 3 08 D8 4 AR AR X
TE ZR B0 6 2 il Sk ok S L, R S B S 8 U ek
VLAl Sk AR B0 S A R el R R H AT B
T3 BN ' 1 98 e 1 3 T 3R A A A7 94 i
i S0 TR PE AR B i B AR RO A 3 [ A T R, fH
TB I A% 1 A e R g AT R S 0

SCH R T RT R W 1K) 22 KO £ WO f AF A il 2k

EDF

Z PR WOCAR 5 HEAT B Y A 258 o e s 74l
I8 U 4 1 3 55 R ) LE (MSSR) o 3 o K D 2F
1 F=P JG 25 3B T IR oG, T2 0 1 R 5K
PR T UE P AR 9 Q i, 2E T AR A9 AR G 1) 491 % 32k 4%
P o A EC T OE AR M 51, TR 2 3K OL £ Ok # A
NARGOCI, FEAR T ARG BA R T R M
FF S8 e VI HOC IR, $ 0 T OBIR PR BT TR
GElg T

1 XWEMSFEELSH

BT RS R K 1Y B R BRI 1 R I A 4
AN 1 s iz I A B = EB A k. B 1(a)h £
WK BHICLTHOBR ™, OB S M O E S
HEA K 1(b) T 78 1Y Sagnac T #4Y , ¥ 15 Sagnac T ¥
SO O E 5 AT . BB R M EOLE S 3 A
P 1(c) IF 7% 4 4E 3R BT, 2 4iE 3R B 0 R A A 437 8
i R 1 o w S L R R S B R A, &t
HL R g A 0 2 8 2 R 1S o

w1 (a) B R B0O6 A8 32 45 B 2O A
(WDM) | 5 48 7% 48 8 O £ (EDF) | i iz AH 5C & 25 4%
(PD-ISO) . fhi 4% 7 il #i% (PC.) | £ fii 56 £ (PMF,) Fl K 5
B(CH&, Hop KN 46 cm 1 &5 2 B DL E
SR 2SS AL AE 1530nm b i 2% 110~120dB/m

PMF,

-

1 Al Al S S AR RO O U D A R 1A

Fig.1 Structure of tunable, narrow bandwidth, negative coefficient microwave photonic filter
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Fig.2 Multi-wavelength laser signal
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Fig.3 Normalized multi-wavelength laser signal after shaping
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Tab.2 Response of microwave photonic filters
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corresponding to different length
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