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Abstract: An ion-exchange single-mode stripe waveguide was designed to excite the surface plasma
wave. The experimental determination method of relative parameters, the two-dimensional diffusion
and refractive index distribution of the stripe waveguide and the excitation of surface plasma wave
were investigated. Based on Ag"-Na" ion-exchange technology, the planar waveguide with a graded
refractive index was prepared on Germany B270 optical glass. By taking a complementary error func-
tion to fit the refractive index distribution, the diffusion coefficient (D.;) and the refractive index in-
crement (An) of the waveguide were obtained under certain process parameters. On this basis, the
condition of single-mode waveguide was calculated by using equivalent refractive index method and the

corresponding technological parameters were designed. Finally, the single-mode strip waveguide was
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prepared in the 0. 1% AgNO;~99. 9% NaNO, mixed molten salt based on the lithographic technology.
The test result of mode field distribution shows that the waveguide prepared has a good single-mode

characteristic. When the waveguide is coated with 50 nm Au film, and tested by glycerine solution

with different concentrations from 40% to 70%, it can excite surface plasma waves successfully.
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Fig. 1 SPR structure of waveguide
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Fig. 2 Window size and coordinate for ion-exchange

M P R o B SR g 5 (7D 45 Y Y 300 B ) et
A0 2 [ AL o ) LA 2 4T S 2 i

()
1 .
Uar(x,yst) = ;(ﬁ)exp[* (l‘/den)zj
ﬁ(%ﬂ)
exp(— &) d
/du) FE% 7
(8)

=0, —oco<y<co,t=0

AP e LEN do=2/Dut » 48 T HmfH] ¢
CAIEE, X (8) T AR 0y YRR
AR 2 bR BT AR 2R M T B A A T /R
I
ntAnf(x,y) x=0,—co<y< oo
n(I,y): ’
N x<0

9



5510 X1

LG TOR SRR T R R T A B T A BRI 2345

it':fj af(x,y) :UA(I,_’));[)
SR ST I 2R A3 A AR CSE R S i g ST AT L
HE 3 R

W w
Me | |
. L y
nx, y)
X
- ST
0=0)
ns (0, y) hs
R 1
(x=0)

B3 ARSI 38 a3 A LA R S5 R0 T 1 ST
Fig. 3 Refractive index distribution and establish-

ment of equivalent waveguide

1T BT B A% IS TR O 5 B TR R T
B, L Bt i UL TM B4R B, O it 461
HELEIT .

XS LAY T TE 8 (R i 5 1%
7 8 H A R (L0 K p By TE B
R AR N
2wky /0> (0, y) —N;=(m+1)n—

2 _ 2
2arctan /%) ym=0,1,2,-- . (10)
17 Ny

notAn, |y <<w
" |y >w

X T AR T T AR S T TM B, I (D3R
fi# g By TM 859 A% 5 5 50 2 4% 5 5 B0 2 U
TM L0 1248 5K B,

J«/kénz(x,O) —fdx = m7t—|—%+

.
0

ﬁian(()»y):{

2 __ L2 2
arctan{n 0.0), _JF —kn
n kR (0.0) —

kgn(09o) R
(2( /e%nz(O,O)—ﬁz)3 n(0,0) kgnz(oso)*ﬁz)
dx =0
. dn(x,0) __2AN[1 _(wy
EUR dx e e {wexp[ (de{{) }—’_
Vr o w }
2etas)

4.1 FEHESHHEROINEMNE

ST U S B T A 4 il B270 (my = 1. 520
167,4=632. 8 nm) E N 5 Al 3¢ e 3 & 4 350
CBEFIWHERATLL N 0. 120AgNO; ~99. 9%
NaNO; (B} EE /R Bl 0,049 8%), R 4 Fh oA
6] 4 A2 e Bf 1) (4,3, 2,1 h) 45 4 1 20 485 17 738 I

Wt A
Sl WS
i deae H
o s [ﬂ
A4
: U Uy
HackiL Dil
mm*”f/

P4 S T A AT T AR N R A

Fig. 4 Effective index test setup of planar waveguide
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Fig.5 Fitting results of refractive index distribution
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Fig. 9 Diagram of fiber - waveguide coupling test system
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Fig. 10 Relationship between refractive index and light intensity
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