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Experimental and Theoretical Study on the Critical coupling Characteristic
of Fiber Null Coupler with High Splitting Ratio

LITong PENG Jiang-de LIU Xiao-ming LIU Dan
( Department o Electronic Engineering, Tsinghua University, Bejing 100084)

Abstract The mode coupling characteristic in the asymmelrical coupler is studied theoretically and experimntally. The cirtical
fiber-mismatch criterion of 5/ ry = 0.62~ 0. 63 is given. It is shown that when the fiber mismatech exceeds the limit, higher order
mode coupling occurs and the splitting ratio decreases. By controlling the fiber mismatch properly, the fiber null coupler with

splitting ratio of 5x 10"~ 10" and loss of 0. 1~ 0.2 dB is made.
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Fig. 1 Evolution of light launched into fiber coupler

(@) symmetric coupler: { &) null coupler
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Fig. 4 Experimental spectrum of over mismatched
asymmetrical coupler
{ @) monitored output power during fabrication ({ light launched into
pretapered fiber) ; ( &) output spectrum ( light is launched into pretapered
launched  into

fiber y: (¢} output  spectrum ( light s

original fiber)

POCE s, XS PR LA AT W o/ =
0.62 ~ 0.63 bz T H1E 2R 5 25 6 £F Pl 4 11
FRR . %ot SEpriblfE SR A28 ), B R LT 6 T
0.7~ 0.8.

Bl 5 2 H S50 AR 1068 5 20 e L 2R 5 83 11 4
P, WL AT L ra/ ro= 0. 72( T4 I EF 4R 42900,

o 28 4

EFRLNCEFAE 125 vm) . B 5 (a) S HIERLFE
SR I I S AT 56 2 N B TR e oy il £k
A WASTEAERE e P8 5( b) e TRE A 2% 105 LG
BB, T ULAE 200 nm 8 46T, B A AT AT
IhR MR Al B o e e . ot B s e KT o5, 2% 4E 11
SrCLE SRS AR K E A O, B S 45 1 A (1 s (] A
LT AAEE Lk (R ) R 6 BE LR, e 7 5
e 2 N e o A fE — D VE A, B4 —

FEJE b e 5) s L2 et . W75 2% 4R R iy
AP 5% 10°~ 107, #FEH 0.1~ 0.2 dB.

J ] e = ————
bar

e
o

2
o

& s
o &

Normalized power
=]

ta) cross
b ——— e ————

O 100 200 300 400 500 600 700
Elongation time/s

0.0 |
—-Q0.2

e
=

[ @

.0 . . . .
1480 1500 1520 1540 1560 1580
Wavelength/ nm

P 5 e 20 Ot bl O % D R AT PR S i 2
) R A P A W th £ (B) T RR A 2R L h A
Fig. 5 Spectrum of ultrar high splitting ratio
null coupler
{ @) monitored output power during fabrication;

( ) output spectrum of null coupler

Z % x W
1 T. A. Birks, D. 0. Culverhouse, S. G.
singlemode fiber routing switch. Opt. Lett. |
722~ 724
A. S. Kewitsch, G. A. Rakuljic, P. A. Willems et al. . AlF
fiber zero insertiorr loss add drop filter for wavelengthr division
multiplexing. Opt. Lett., 1998, 23(2): 106~ 108
3 D. 0. Culverhouse, S. H. Yun, D). J. Richardson et al. .
Low-loss alkfiber acoustooptic tunable filter. Opt. Lett. .
1997, 22(2):96~ 98
A. W. Synder, J. D. Love. Optical Waveguide Theory.
London, England: Chapman and Hall, 1983

Farwell et af. . 2% 2
1996, 21(10):

]



