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Comb-Filter Based on Twin-Core Fiber Coupler
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Abstract Based on the wavelength characteristic of mismatch fiber coupler, the effects of the distance d and the
mismatch AB between the two cores, the coupling length z on its spectrum characteristics are analyzed theoretically.
It is proposed that the fiber coupler can be a comb-filter when AB and d are very small. AB mainly effects the
extinction ratio, d and z mainly effect the interval of the resonant peaks respectively when the two cores are
matched. An all-fiber comb-filter based on twin-corn fiber coupler is experimentally fabricated by splicing a section of
single mode twin-core fiber (TCF) with core center-to-center distance of 12 pm between two single mode fibers
(SMFs) , and the filter's extinction ratio and insertion loss are 25 dB and 3.1 dB respectively. The interval of the
resonant peaks can be changed by using TCF of different lengths, and the peak wavelength and extinction ratio are
modulated by ultraviolet light of 248 nm.
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Fig. 1 Coupling coefficient of different core distances
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Fig.2 (a) F coefficient of different core distances, (b) F coefficient of different mismatches
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Fig. 3 Spectra response of different mismatches
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Fig.4 (a) Spectra response of different core distances, (b) spectra response of different coupling lengths

0505001-3



L

3 LRI
3.1 ZWHME
BGHIAE TCF .t B3¢ 4 B 7 54 TCF g %

SRIEPIE T Z 184 BOR AR 5 o S2 56 i £ I
B 12 pm SMED 125 e 58T A) 000 428 A1 25 4

JE 295 95 Y0+ 1 T ST Y oo 0 Ay S A L R
152, R 2F S8 22 J I 2 B A PRI 8~ 10 pm )
RFiE A A2 AN 16~20 pm X657 19 R 41 fE

T 5 - DT 1 55 1 85 1 22 18] 1 R 5 H R A
Bl 5 s . Se8e b R 2 T TCE M4 4 10 i
ARUE DL FF I S5 F A& 5 (b iR b — R B L 1

source

broadband ;;MF ; ,} TCF

TCF Hrp — AN+ P 5 SMF #5471 Bt SMF
53 ) 3% 2 T Al 6 R RN A COSAD A S 6 R A i
M. S g R 6 frs. & 6(a) & TCF K
28 cm B A5 30 (1 K e R O RS L 4 A RAEZY S 6 dB,
G2y 25 dB, 1550 nm &b W i i1 K ] i 24 4
U I 5 0 4 A FE 2 2 F SMF 5 TCF
AT B FE I RE 0T LU 2 10 A 1 2 B fli
BEEg, B 6(b)REKH 18 em (1 TCF fEALIE
BB BUR RIS 4h ARFEL 3.1 dB. G L
247k 25 dB, 1550 nm AWK BB L4 23 nm,

15 nm,

@MF—»: OSA

()

B5 Ca) 230 v T FH R D' 27 168 AT 121 5 (b) 33 T U8 G 2T Al 45 4% 10 A R B gl 15 45 44

Fig.5 (a) Cross section of the TCF used in the experiment, (b) configuration of comb filter based on two

core fiber couplers

Output power /dB

14 1.5 1.6 1.7
Wavelength A /um

HH/\H/\{
1] \

Output power /dB

14 1.5 1.6 1.7
Wavelength A /um

Kl 6 (a)TCF &K 28 em B G35 N . (b) TCF K BE 5 18 em B ) D6 338 n )iy
Fig. 6 (a) Spectrum response of 28 cm TCF, (b) spectrum response of 18 ecm TCF

3.2 FRRIRESENIEHEINAT

Sy {65 U8 A 1D I A R T AR S B g K
R L AT AR T HET T2 A0 Y A 2R A O
TR BB O SO 6 £F 7 R A O i BE
TR A K AE SRS . e TCF 18
AR AR I B GO SRS T e 0
SMF ] Ji i AR 8 0 # . r 5 0 9 5240 Ot e K Ay
248 nm, Ji % K 10 Hz, H#%k 80 m], ¥ TCF 3|2
RBEETRKEERIDFE L. B aID
TCF #4740 0%, F & B g @ FE 0. 05 mm/s,
Kl 7520 TCF #hm Bt 1 em A3 em BYSEERE5 R,
A IE L EEG 1 em F1 3 em 7E 1550 nm &b 43 il fd

before tunning
tunning 1 cm
tunning 3 cm

Output power /dB

5 L n L n |
1.40 1.45 1.50 1.55 1.60
Wavelength A /um
K 7 TCF fE2AMETHFT 1 em Fl 3 cm B 8 6% 0 o7
Fig. 7 TCF's spectra response of tuning length 1 cm and

3 cm with ultraviolet light

0505001-4



LR . T RUE LT FE A % A0 IR I8 O &

S8 1)K 7 1AL T 3 nm F1 10 nm, [5] B 3643
KMt & A TR L . 3 TRk 58 A (s
T S FBE 0, DT S 2 TR AR A R RO D .
1 AT A R S 80T K B T R A R BOR
PRI 24 A 3 25 A 380 C AR /i 5 2 K U K OR
TR (72X, AT 28 A/ Rl 1) 85 SR S 3 B8O 1% i) o o)
KRR . 5550, SRAMR A TR T Z
PG o DR T ol 2 D A A T O B R A AR 4K

4 % it

FEF CET 1 S FL R A5 BEOS 1 I K A BB
BT TR T O R A R 8 A 0O R
PE. SER ol A K R TCF Hop— A8+
54~ SMF 5 3 il £ 1 A [ W fF 38 K 170 Bgh 1) e IR
UEUE A HIH Ok H AT DAk B 25 dB, iR A M AE R
3.1.dB. i JH¥ KR 248 nm (1) 48 S8 86 X H 3 47
PE TS BT SR A RGOS T S ARG X AR Y 2
e S0 1% 1] 4 D T 1) EE RS L ] R 43 DK T O
Eo AT B R A ARk

& X X

1 Zhang Juan, Liu Liren, Zhou Yu. A tunable interleaver filter
based on analog birefringent units [J]. Opt. Commun. , 2003,
227(4-6): 283~294

2 Zhang Qiang, Huang Dexiu, Zhang Xinliang e al.. Ring and
phase assisted Mach-Zehnder modulator for radio-over-fiber
system[J 1. Acta Optica Sinica, 2007, 27(12) ; 2194~2199
ik Bk, BEEE, OB 5. B TR JCZGE IR R AR L4 B
BT - W PR OR O R & LT ] e #F F R, 2007, 27 (12):
2194~2199

3 Qing Ye, Ronghui Qu, Zujie Fang. Generation of millimeter-
wave sub-carrier optical pulse by using a Fabry-Perot
interferometer[ J]. Chin. Opt. Lett. , 2007, 5(1): 8~10

4 Zhang Wenfu, Fang Qiang, Cheng Yihua et al.. Narrow band
interleaver based on one-dimensional photonic crystal with
positive-negative index alternant multiplayer [ J 1. Acta Optica
Sinica , 2007, 27(9): 1695~1699
RICE . OB, BRI . ERITH RS 4T R
Rk g as L] k% F 4k, 2007, 27(9): 1695~1699

5 Feng Dejun, Kai Guiyun, Liu Zhiguo et al.. Study of all-fiber
reflected Mach-Zehnder interferometric multi-wavelength filter
[J]. Acta Optica Sinica . 2002, 22(3); 332~335

DA, FFHz, XEE . S0 RS- R TR
Z WA B AR PIFELT]. B F F R, 2002, 22(3): 332~335

Lu Huaiwei, Zhang Yu'e, Luo Guanwei. Flat-top interleaver of
cascaded MZ interferometer with 2 X 2 and 3 X 3 fiber couplers
[J]. Optics and Precision Engineering, 2007, 15 (7):
1021~1025

W, TR, PiEE. LT 2X2 F3X 3 HA AR 10 B k-
MAET WA R K g AR (T, ¥ M E T4, 2007,
15(7): 1021~1025

Aiping Luo, Zhichao Luo, Wencheng Xu e al.. Wavelength

o

-3

switchable flat-top all-fiber comb filter based on a double-loop
Mach-Zehnder interferometer[ J]. Opt. Express, 2010, 18(6)
6056~6063

Li Jie, Huang Yonglin, Kai Guiyun e al.. Study of extinction

oo

ratio of Mach-Zehnder interferometer and implementation of
single-channel optical switch [J]. Acta Optica Sinica, 2003,
23(8): 916~919

N B TR A Sk TR T8 0 O L A BLE
EIEIFRI]. K% R, 2003, 23(8): 916~919

Yonglin Huang, Jie Li, Guiyun Kai et a/.. High extinction ratio

©o

multiplexer/demultiplexer with a Mach-Zehnder interferometer
and a fiber loop mirror [J]. Chin. Opt. Lett. ., 2003, 1(2):
63~64

10 Suchun Feng, Honglei Li, Ou Xu et al.. Compact in-fiber Mach-
Zehnder interferometer using a twin-core fiber[ C]. ACP 2009
Technical Digest, Shanghai, FA6

11 Fan Linyong, Jiang Weiwei, Zhao Ruifeng e al.. Temperature
characteristic of in-fiber Mach-Zehnder interferometer using twin-
core fiber[J]. Optics and Precision Engineering , 2011, 19(1):
1~8
JEAREE LR, B ETIE S XU AR B k- R T R
JERE(T]. b A A2, 2011, 19(1) . 1~8

12 Allan W. Snyder, Adrian Ankiewicz. Optical fiber couplers-
optimum solution for unequal cores[J]. J. Lightwawve Technol. ,
1998, 6(3): 463~474

13 Zhang Ruifeng, Ge Chunfeng, Wang Shuhui e al/.. Fused
biconical taper all-wave coupler[ J]. Acta Physica Sinica, 2003,
52(2): 390~394
TREGWE, HAEV, ERE S A SMMAR0] hE R,
2003, 52(2): 390~394

14 Liu Chunyu, Ye Hong an, Cao Xue. Fiber coupler sensitive to
wavelength used to demodulate wavelength shift of fiber Bragg
grating[ J]. Acta Optica Sinica , 2006, 26(11) ; 1623~1626
WS, mherde, & . BT ORER S 0 Dk K BUSOG EF R
A8T]. AFFI|, 2006, 26(11): 1623~1626

15 S. J. Ashby, R. B. Charters, J. D. Love e al.. Large
wavelength shifts in UV-exposed 3 dB and WDM fused taper fibre
couplers[J]. Electron. Lett., 1997, 33(20): 1696~1697

16 G. R. Atkins, J. W. Arkwright, S. J. Hewlett. UV tuning of
coupling in twin-core optical fibres [J]. Electron. Lett., 1994,
30(25): 2165~2166

0505001-5



