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Study on Complex-Modulated Long-Period-Grating-Coupler
Jiang Weiwei
Abstract

Fan Linyong Zhao Ruifeng Sheng Xiaojuan
(Institute of Lightwave Technology, Beijing Jiaotong University, Beijing 100044, China)

power coupling is shown when gain/loss is equal with refractive-index modulation. In addition. the complex-
Key words

The unified coupled-mode theory for long-period-grating-coupler is obtained by deriving directly from
Maxwell’s equation when all the modulation effects of refractive-index, gain and loss are considered. Then. the
modulated long-period-grating-coupler shows different add/drop filtering characteristics if the multiplexed signals are
drop filter
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characteristics of power coupling and signal filtering between the straight-arm and cross-arm of complex-modulated
injected from different fibers or directions. For the gain modulation, the phase-matched signal is coupled into the

long-period-grating-coupler are investigated thoroughly. The results demonstrate that monodirectional nonreciprocal

— .

cross-arm and is amplified simultaneously. But for the loss modulation, the signals in straight-arm and cross-arm
=]

remain their respective original input power, and can not be filtered according to their wavelengths any more.
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Fig.1 Schematic diagram of long-period-grating-coupler
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Fig.2 (a) Power coupling between straight-arm (solid line) and cross-arm (dotted line) for mismatched-coupler (thin line)
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coupling-length

0505012-3



th i B/

i k [k =0.5 ROy 40 k /k 1.0 /
50| @kAS IO N B ECT ,
% 2.5 4 N\ B £ 30 /

2, / \ g 4 5 /
= 20 / \ - _g 4
S 15 / \ g3 g 20 e
= - / \ = = y
g 10 ’ | E? E 10 g
cR0b \ / Z 1 s -7 ’
/ —~
0 0 0 : :
. g 0 0.05 0.10 0.15
L/m
1.0 1.0 1.5
() k /k =—1.0
— o o
°§ 0.8 aga 0.8 °§ 1.0
2 2 2
2 0.6 = 0.6 <
N é’ S 0.5
504 £ 04 e
g % 0.2 g OISESESIS S S R
0 . . 0 . -0.5
0 0.05 0.10 0.15 0 0.05 0.10 0.15 0 0.05 0.10 0.15
L/m L/m L/m

B3 TR ) F I A5 BEAE A BE7E I OG LT [H] ) D) e et S22k IR, R 2k . 3 U

Fig. 3 Signal power transferring between the two fibers for different modulation ratios

solid; straight-arm, dotted: cross-arm
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