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Research on the Low Transmission Loss Fiber Coupler

ZHOU Gui-yaoc HOU Zhi-yun HOU Lan-tian
(Infrared Optical Fibers & Sensors Institute of Yanshan University, Qinhuangdao 066004)

Abstract A novel taper coupler was fabricated. The transmission loss of hollow-core optical fibers with the taper coupler

can be reduced to about 50 percent.
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Fig.1 Schematic view of the reflection of laser beam
in the hollow-core fiber
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Fig.2 Relation between transmission loss and incident angle

HE 2 TULRHZEAA ERAEEAN A 0
Sy AT 2RI, B RN R R A RS
EHf o A% EE5R 0 ARREEARNMEE T
LB 9 pe I L, SEE A9 (R R KR T
PR A p FIE MK B, TS E p i KA
S A SpERE R, B OCRAETHE O T MO 15
¥, 0 E 2 TAMEAL A 0 BB, Bt Mt
—H AR FGE RIS AR AR S RS
xE.

B 309, b T EEE 1 T T b A, &
A —RHEAT A &, 5XMR 6/2 = o M
RE, MEOEXEFH 0 - A6 A A —HBLNAR
—A5RMR(6 - A0)2 HEHE, MET £, BE
H A TALH B, BDAHAN 6 - moo B, H—
T SRR~ m A28 KB MBS, Hm =

1HRREEN L, EE y M LHERN
L,sina,, ¥ x i FRREF N b, = Locosa,, ik
XK, Y4 m = 1,2,3, HAFIRT y HEHES
Yo ¥z s Yme T M EM B RLTER x,, 20,25,
2., ENSHRTER

¥, = Lasine, = L, sin ﬂ_—_zm_ﬂu?

F##® z,. = L,.cosa, = Lmoosg:-zlé'q

Y AG =0, m — oo B, Rl H ERE R (2.,
¥ ), B TRELMBRERAIL - HOYEEH
HBBMEE ATIEBT AARKASRIENA
G2

incident ray 2

incident ray 1

3 MAERBASTHESR
Fig.3 Reflection of the Laser beam in the inverse wper fiber
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Fig.4 Schematic view of a inverse teper fiber
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Length of fiber/m | Inputed of fiber face/ W | Outputed of fiber face/ W Fiber loss/dB
] ) 0.5 24 25.1 0.64
Without a inverse 1.0 4 23.3 1.31
taper coupler 1.5 34 21.6 1.93
L 0.5 34 32.2 0.24
With a inverse 1.0 34 30.3 0.51
waper couples 1.5 34 28.3 0.80
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Fig.5 Measured transmission losses with and without

a inverse taper coupler vs length of fiber
®: with taper coupler; ; with coupler
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Fig.6 Transmission losses of the fibers as a function
of axial displacement

a(L =1.5m), 8{L =1.0m), ¢{L =0.5 m) with taper coupler;
d(L =1.5m), e(L =1.0 m), f{L =0.5m) with inverse taper
coupler
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