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The Transmission Properties of Hybrid Ridge Plasmonic
Waveguide with A Gain Medium Layer
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Abstract: A novel hybrid ridge plasmonic waveguide with a gain medium layer is presented based
on the traditional ridge waveguide. Dielectric layer in the hybrid ridge plasmonic waveguide contains
two parts: the first part is a single dielectric area and the second part is a double-layers ridge area
containing two kinds of dielectric. The 2D-FDTD method is used to analyze transmission characteris-
tics of the waveguide structure. The electric field distribution of TM mode is given. The dependence
of output power and transmission loss on structural parameters and refractive index are discussed.
The results show that the transmission loss is up to with the help of the gain medium. The waveguide

structure can be applied to the research and fabrication of optical integrated chip.
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Fig.1 (a) Schematic of traditional ridge plasmonic waveguide.
(b) Schematic of hybrid ridge plasmonic waveguide
in the three-dimensional space. (c¢) Schematic of

hybrid ridge plasmonic waveguide in the x-z plane.
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Fig.2 The distribution of ‘ E, ‘ along z-axis in the tradi-

tional ridge waveguide
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Fig.3 The distribution of ‘ E. ‘ along z-axis in the hybrid

ridge waveguide
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Fig.4 Dependence of ‘ E. ‘ on L, along z-axis in the hybrid

ridge waveguide

AR, WNEH AT LUE L 024 2R
LR EETE z =4 ~6.5 pm XA A0, 5T HHL
SREERERE L, (IERIMHR,
3.2 EEL S EEFENEm

REAR I S A0URE , S TC % 46 LA B 4 1 75
PERT G RA SO E SR N, M 1%
BRI A S EOE IA AT SR I AR
AR EE i 0 DR R AR RE S, 5 et Hh D)%
SRR EE R P, =P, - exp( —al)
EMERER, P 5 P, o0 T 0 S A

TENTR3 HE H,=0.2,0.4,0.6 pm, & B4R
452 JUT RS SRR T, T H—
i B DR AR AR A BT 1 KB L AR fk
KEWMES H5E 6 o, IWE S ATLUE R
% DR B L N 2N e, T
0.6 ~1.0 wmlX[A]EF i 5 05— fk i o 2 2% s/ )s
PR TTE 1.0 ~2. 4 pm DX AV, % 14 2 21
W NUAR S22 0% . R 5 38 0T IR B, H, #RK
WS H TR, B Hh, ¥ L AT 0.6~1.0
pm X — DX [A] A - AR S B FEBE L, 1% 3 KT
0N, I FLISC N 3 BEAR AR RIAE 3% — X [A] I i3
SR HAFEXT L 0728 A S AR R G AE 1.0 ~
2.4 pm X —JEFE N, B HETFERE L, 03 K0
K AEHARFEAE 1.0 wm Zbik 3 /ME.,

Bl 7 SR RESE 6 [F—&MFT, M3
R ICH g PR B R AR S A 1 K L
AR, IR T TRl LA S A g
¥, HPFE i RMEEH] 4 dB/ pm, o/ ME W E
0.5 dB/pm, X KM B2 REAR T % 5 28 AR 77 T Y



513 P, & AN PUR RGBS E T AR S n e e 101

TEIR 55 B TR U 45 rh A 0 2 2800
PR X107 5 i Y R AL i 1 RE B R AR BN
PR TIFB T, A BT 2 W50 3 JRETE—

1.2 ‘ ——H~02 pm
5 H:=0.4 pm
2 H=0.6 pm
o]
o 0.8f
=1
&
3
~ 04f
E
=
£
Z o
| | 1
0.5 1.0 1.5 2.0 2.5
Li/ pm

K5 H,=0.2,0.4,0.6 pm, HABSEOFFAALRE, 17—
ek DR BE LTS8 L R R

Fig.5 Dependence of normalized output power on L, when

H,=0.2,0.4,0.6 pm, and the other parameters

unchanged.
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Fig.6 Dependence of propagation loss on L, when H; =0.2,

0.4,0.6 wm, and the other parameters unchanged.
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