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Low Loss Fusion Splicing of Germanium Doped Core Photonic Crystal

Fiber and Standard Single Mode Fiber
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Institute of Lightwave Technology . Beijing Jiaotong University, Beijing 100044, China)

Abstract The principles of the splice loss between the germanium doped core photonic crystal fiber (PCF) and
single mode fiber (SMF) at the wavelength of 1550 nm are investigated by the full-vector finite element method. The
mismatch of mode field between the PCF and SMF is the main factor resulting in the high splice loss. The real
structure profile is extracted to exactly simulate the splice loss due to the mismatch of mode field. Based on the arc
fusion technique, a set of optimized fusion parameters are obtained from a series of experiments, and the repeat-
discharge operation are used to make sure moderate collapse of the cladding air holes of the germanium doped core

PCF. Then the mismatch of mode field could be reduced and the low loss splicing between PCF and SMF is realized.
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Fig. 1 Fundamental mode field radius of PCF versus
pitch A (dashed line is the fundamental mode field
radius of SMF)
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Fig. 2 Splice loss of different PCFs versus pitch A

Xt f=0.4 F A=7.8 pm [1) PCF 45k 2% &% K-
(AR A X B3 AR RS IR 3 BT . B A K 1Y
B, W R ELF MR 2 AR R A 1 Ik L {2 SMF fy
B b A2 Bl K i A8 A0 B B P F PCF i dg 2 42
IR R PCF i 28 S AL AL J2 4 O 1 s 4 e ) B9
FEIE 3 Hik i) LAF B 7E 1550 nm i Bt , SMF #3472
FRAE 5. 2 pm, PCF M2 42 A 5. 25 pm. B (2) Ak
FRBIFED 0. 00092 dB, 33 & A 7T LA 220 W 1) {8 o ik
UL AR SIPR Y PCF #4545 f=0.4,A=7.8 pm, 8 4
‘B SMF 2 7 VEEL Y .

AL A AT AT FLBE N A ST L KR
AR AT R R, FE G EF S50 4 22 i 3 B 1%
£ Pt ICFL B RN 25 A5 L O 7R i 22 0o o oG
PR S50 kAR 3 PCF (4 #8170 25 1 . X R A Rk
MARAS FF#AR PCF 5 SMF [ 424046

55

— PCF
——SMF

Mode field radius /pm
oS = b W e

'S

1

45 1.50 1.55 1.60 1.65
Wavelength A /um

Bl 3 b7 R AOGER F i SOG4 837 2k AR B
N R
Fig. 3 Mode field radius of SMF and PCF
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Fig. 4 Cross section of the real fiber and its fundamental-
mode field distribution. (a) cross section of the
experimental PCF; (b) extracted geometrical
structure; (c) fundamental-mode field distribution
at 1550 nm; (d) fundamental-mode field
distribution at 1550 nm of ideal cross section
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Table 1 Splicing parameters of PCF and SMF

Prefusion time /s 0.2
Prefusion current /mA 8

Over lap /pm 5

Gap /pm 15
Fusion current 1 /mA 9

Fusion time 1 /s 0.3
Fusion current 2 /mA 10
Fusion time 2 /s 0.5
Fusion current 3 /mA 8.5
Fusion time 3 /s 1.2
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Fig. 5 Micrograph of fusion splices between PCF (right)
and SMF (left)
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Fig. 6 Sketch map of the procedure of splicing between PCF and SMF. (a) splice 1.5 m SMF between A and B;
(b) cut the SMF in the middle; (c) splice 1 m PCF between C and D
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