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Simulation of micronano fiber couplers based on fused drawing

DING Rui', ZHU Yiging', YAO Xiaotian®"
(1. School of Science, Jiangnan University, Wuxi 214122, China; 2. School of Precision Instrument and Opto-electronics Engi-

neering, Tianjin University, Tianjin 300129, China; 3. Suzhou Optoring Co. Ltd. , Suzhou 215123, China)

Abstract: In order to study micronano fiber couplers, numerical simulation of the melting and drawing process of micronano
fiber couplers was carried out by using beam propagation method. The curves of output light power with the change of tensile
length and the distribution diagram of light field were obtained. The change of mode field and the characteristics of light field of
three phases of the coupler were analyzed through software simulation. The results show that output light power of two fibers tends
to be equal and no longer varies with the change of tensile length when a micronano fiber coupler is in the phase of losing the
effective coupling. The characteristics of light field distribution of the fused taper coupler at various stages are different. The loss
of effective coupling of taper-type micronano fiber coupler is directly related to fiber diameter of the melting zone. And the fiber
diameter is related to the input light wavelength. The smaller the wavelength is, the smaller the fiber diameter that should be
reached by the melt zone is. It is helpful for the study of the conditions for the loss of effective coupling of micronano fiber
coupler.
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Fig.1 Model of micronano fiber coupler

AR AR T OGET AR AR 1, 15 B AR R HE G 2T
MLF S AR )2 AR ARk, T s
r(z) = rexp[ = L/(2w) ], (|z| < w/2)
r(z) =rexpl - (L+w-2]z])/(2w)],

(1)
(w2 < |z|<SL/2 +w/2)
r(z) =r,(|z|= L2 +w/2)
R(z) = 22 (2)

K, r FORRILMECEF R BAR, R Fom R B fi
IELF IR BAR L R P w 7R KRR X 1)
K,z 2 2 7 R

P i CE A R DX RIS TE IX, WOGET 35 B A [R] R B2
AR, T2 B 52 5 ol PG EF AR LA B 8,
BEAEE P A& 2 BR

PARICLT IR SRR AR o™ 52 SO

Q

| [
e —

Fig.2 Cross-sectional drawing of two fused fibers
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Fig.3 The normalized output light power with the change of length L
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Fig.4 Optical field distribution of coupler with different stretched stages
a—the first stage b—the second stage c—the third stage
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