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Low Loss Fusion Splicing for Seven-Core Photonic Crystal
Fiber by Selected Air Hole Collapse Technique

Zhang Chengdong Zhou Xuanfeng Chen Zilun Xu Xiaojun
(College of Optoelectronic Science and Engineering , National University of Defense Technology ,

Changsha . Hunan 410073, China)

Abstract The muti-core photonic crystal fibers (MCPCF) is one major research direction to realize high power
supercontinuum, and a key problem to realize all-fiber is how to solve the low loss fusion splicing for MCPCF. One
method to realize low loss fusion splicing for seven-core PCF by selected air hole collapse technique is introduced.
Mode field property and its effect on splicing loss both before and after process are numerically simulated. Selected air
hole collapse is achieved for a seven-core PCF experimentally and a low loss (0.22 dB) is realized for splicing to a
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double cladding fiber with core diameter of 15 pm.
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Fig. 1 SEM image of the end face of the seven-core PCF
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Fig. 2 Simulated profiles of in-phase supermode in seven-core PCF. (a) 2D image; (b) 3D image
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Fig. 3 Cross section profiles of seven-core PCF. (a) Directly fusion splicing; (b) collapsing central air holes;

(c¢) 30% expanded for outer air holes
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Fig. 4 Simulated profiles of mode field in central air holes collapsed seven-core PCF. (a) 2D image; (b) 3D image
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Fig. 5 Splicing loss of core collapsed seven-core PCF

versus air hole collapse and expand ratio
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Fig. 6 Schematic illustration of selected air hole collapse
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Table 1  Splicing losses between seven-core PCF and DCF

) o Central air hole Splicing when expanding
Directly splicing o )
collapsed splicing 30% for outer air hdes
Theory /dB 0.99 0.15 0.22
Experiment /dB 0.97 0.22 —
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