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Study of an antiresonant reflecting optical waveguide sensor

CHENG Juan-juan, X IE K ang
( School of O ptoe kction it Infom ation, Un wersity of E kction i Science and Technology of Ching Chengdu 610054, Ch ina)

Abstract In ower to find am ore effective and sensitivew aveguide sensor a new kind of structure of antrresonant reflecting
optical wavegude (ARROW ) based on the trad itbnal ARROW is proposed lis reflectivity and transm itted bss are smubted and
its sensitvity is caleubted Canparing with traditional surface han ogenous sensing ARROW  sensors as waveguide is directly

constructed by the sampk and a perbdic strucure is adopted the beam &mostly confined n the waveguide and the transm itted
loss & effectively deduced then the sensitivity & greatly mproved

Key words integrated optics antrresonant reflecting optical w aveguide reflectwity evanescent field transn itted bss serr
s itwity :
waveguile¢ ARROW ) th
ARROW
, Fabry-Pewt )
, ARROW
, ARROW
e ARROW
1986 , DUGUAY ARROW
( antirresonant reflecting optical
(1980-), , 1
[6]
Email kangxi€@ uestc edu cn 1 1 ARROW
:2005- 11 18 : 2006- 03 16

( total intemnal re



31 1 75
flecting T R) , ARROW 1
, 99 % :
5 1 2 ARROW 5 ARROW
632 8im , TE ™ ,
R TE, , AR- 3
ROW
air . i ;
Arefractive "o mrf_[gf_racli\'c
index index
low index n_
o "I
'I:T mn,
2
substrate n_
depth
r
Fig 1 Stucure and ndex profile of ARROW Fig 3 Stuctre and index profile of ARROW w ith liquid core
air n, >
] < n.<nx< n <ns
a. core n
first
d, cladding n, 4 , ARROW .
d stt:t_'m
1 _ cladding n, ,
. substrate n, l'0+ a ]
0.87
Fig 2 Schematic of bean transm ittng in the ARROW 2z f
> Mo > T > % 0'6.
1 , N2 2 s @ % 0.4}
, no<n.= m<n <n, d. 0.2}
s dl» dZ 0.0 L
010 020 d0.30 0.40 0.50
’ /hm
. A n 1 : A ] o172 10° '
) dl(z)z —|: 1- £ + 7) i| X ~ b
4”1(2) ny2 2n109) ch E
13
— A 10%E
(M 1) (m=012 ) (1) 3
. m 1 2 £
b~ 1
« ), m=0 DY 510
L
A 7, g
)y 10° i
4~ d + 3 0.10 0.20 doja?n 0.40 0.50
21 |n.— no '
(2) Fig 4 Reflectiviy and transn itted bss of TE fundan entalm ode at different
1 forTE mode thickness of fist cladding(ng= 1 0, n,= 1 33 n;, =2 0, n,=
&= 22 for ™ mode 146, n,=3 8d,=44m d,= Q0 2605Um, A= 633m )
na= n. , d)=~d, 2 :
d~do(m+1)72 (3) : ARROW (- 5)
: B, = kon.cody, (4) ’
,’U:QL2.-. 7150:)\,/2]-[ oy = nl’sz—l
12 ARROW ny N = 2n
, 1o /n. (m=123..) )

ARROW



76

2007 2

H“ n nn.nn

Fig 5 M ultihyer ARROW

n /nz

Q 1184dB/an

’

Table 1 Characteristic param eters of multihyer ARROW (TE fundanentalmode ny=Q L n.=133, ny,_ =2 Q ny, = 1. 46, n,=3 8 d_=4Pm, d,,

= 0. 26054 m, A= 633mm, m = 1, 2, 3)
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Fig 7 Sensitivity of ARROW forhanogenous sensing at different thickness
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