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Low-Loss Splicing Based on the Technique of Mode-Field
Matching by Fusion Taper Rig

Yang Qing Shi Jielong Sun Weisheng Huang Tubin
(Department of Physics, College of Science, Shanghai University, Shanghai 200444, China)

Abstract The low-loss splicing technique between photonic crystal fibers (PCF) and normal single-mode fibers
(SMPF) is a critical problem that should be solved before the application of PCF. A new method to realize low loss
splicing based on the new technique of mode field matching by fusion taper rig is proposed. The preprocessing that
changes the mode-field diameter (MFD) is first done by fusion taper rig. Using traditional arc-fusion method
combined with fusion taper rig, the experimental study on splicing loss between different PCF and SMF is performed.
During the experiment, mode field matching between different PCF and SMF is observed by changing fusion taper
rig's parameters. The splicing loss can drop to below 0.3 dB by optimizing the discharge parameters, and then satisfy
the application requirement. In return, the optimal sets of fusion splice parameters are determined and low-loss.,
high-strength splicing between the PCF and SMF is achieved. This method can provide the reference for other similar
splicing between PCF and SMF.

Key words fiber optics; photonic crystal fibers (PCF) ; splicing loss; arc discharge; single-mode fibers (SMF)
OCIS codes 060.2310; 060.4510; 060.2360; 060.5295; 060.24301

1 2] = A AR HESE AL X AL R E S

=

AR T B OB SF (PCF) ) B e DG BCBCRKORBOLE IR — B L BT 58 3% 0 i 46 A K2
%ﬁj&/ﬁ\@?ﬁ(jlié;%‘ﬁ%gﬁ%ﬁm ,J‘_E%X:Jﬁ%ﬂéﬁ ﬁ'ﬁ(ﬁﬂ%%ﬁﬁﬁﬁ?ﬂﬁﬁ'ﬁﬁfﬁgﬁﬁo PCF ﬁffﬁgﬁ
[ % . PCF (BRI 1A e 26 i 4 4 e gy g, PR PRI T LAAEAR 0047 530 BB P9 I S — 4>

YriE B H: 2012-04-06; YR ERciE A H#A: 2012-05-08

E£MAB: L E R R0 H (S30105) ¥ B R .

EE® N % 986, 55 W LI AE . EE N LLF UM MO 7 RO S 7 | oE .
E-mail: yangqingd@ shu. edu. cn

SV v MR (1960—) , B W B, BTG EF U G IE £F & RS 7 T I UF .
E-mail: sjlong@staff. shu. edu. enGE {55 2 A

1006001-1



2 {1

P AL 5 A2 XL B HES O X RE S AR K MR
M) 452 X1 S5 5 HE B AN % R 1 AL A HE s e DL AR AR
TR BT 5 000 56

W& PCF RS WE 35 ok AR T/
KK PCF =4 T 12 1 248, a0 AR F il
N B T R R NPy L S B | W= | 5
PERL A SR, B0 S P R 1 2 IR O
JEUR G 2 K 2% R0 G 2 TF 56 45 KK A% 4 B
FEEF (SMP) 1 by 3% $2 . %5 18 31 3 P R K 13 FH AL 52
S U A A 45 4 iF L PCEF fl SMF A IG5 #E 45 32 b
AR E L Al R AR & BUAE . SR B G
KON Y5z 2. H 1999 4F Bennett %55 —
W IR T PCF Fl SMF #5334k, B T & Fh
I 3 07 2K 0 A0 L IR 22 OB R 4 R L CO, O
IRHETEY R T S ROk B A LR A
SURY ) E3 R U 8-y B T N U P i

P2 U B AR BAR T DA | PCF 25 AL 1 33
20 » ELJE: A REHRE i 3t 42 ) 2 AL ) 398 4 I BE A O
RS DXAE T BORAT 19 S AR A0 R AT AR B 5 oAt
—SETT AR A i R G A BOLE A 2 R
SEER N . BT IX L A B T O 2T B HE AL 3 DT
BB A 1 PCF AR5 FE M 1 10 B 7 3 XA 05 i A (H
AN BRI G 28 R B AT L] s 2% fige /) St 4 FR AR 3
PCF 55 SMF 1 #5837 2K e 7] 7L 5 [] i gt E RS B 422 il
23 AL B 8 A K B R 4 R R L X O AR PCE
e PEHRIER I T A M ENS% .

2 PCF #1 SMF [y
2.1 XFSH

F LHEL T ARSI B M = F A PCE i =
2., X = F A [ PCF 43 3 b5 7 i PCF1,
PCF2 ,PCF3, HAH N 1 8 i an 1l 1 B

# 1 PCF 8,408 1550 nm B AL HE
Table 1 PCF parameters, including mode field diameters (MFD) at 1550 nm

Fiber Cladding /pm Hole diameter /pm Hole pitch /pm MFD /pm
PCF1 [Fig. 1(a)] 125 8.10 10. 40
PCF2 [Fig. 1(b)] 125 4.13 3.59
PCF3 [Fig. 1(¢) ] 125 3.58 14.53
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Fig. 1 Scanning electron microscope (SEM) images

of the investigated PCF cross sections
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Fig. 2 (a) Picture of fusion taper rig; (b) schematic longitudinal cross section of PCF2; (¢) schematic longitudinal

cross section of PCF3
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Fig. 4 Sketch map of the procedure of splicing between PCF and SMF. (a) Splicing SMF between A and B;
(b) cutting the SMF in the middle; (c¢) splicing PCF between C and D
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