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Abstract A dielectric-loaded graphene plasma waveguide is proposed and the mode field distributions and
propagation characteristics of the waveguides with different sizes are studied. The simulation results show that,
when the chemical potential of graphene is 0.7 eV, and the ridge width and the ridge height are both 1000 nm, the
mode width of dielectric-loaded graphene plasma waveguide reaches the minimum value of 1. 55 pm and the
propagation length reaches 43.47 mm. This dielectric-loaded graphene plasma waveguide not only can meet the
requirement of waveguide design, but also provides a possibility of long-distance transmission for nano-devices.
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Fig. 1 Structure of traditional dielectric-loaded plasma waveguide
SRR EE N 15 nm B Au B8, 45 2] 3L 80 15 — 1k B 35 50 A (B 20, B A% i 4 B il B 80 R T i) 5 4k
KRR 3, WK 2.3 AT, 4 A A B S RE S I A A B R RE I B AR A L i /N 1 mm, Xt
LGSR AT BGH AR R AL S BB 0GB T R 55 S8R JREE R 1 nm B9 B2 A SR A4 XA B
oA B TR AR — 2 AT

8oL h=700 nm
[ - e 1=800 nm T Ty
= - A
75 --&- h=900 nm v aok “A
o .

o .
=R =)
T T T

Propagation length /(10~® mm)
[l
>

600 800 1000 1200 1400 1600

w /nm
E 2 FEAIH — #3401 (w=h =1000 nm) & 3 FEASRE e BE T o A% 55 I B R 5 RE 09 78 Ak ith 2k
Fig. 2 Normalized electric field distribution of Fig. 3 Propagation length versus ridge width
fundamental mode (w=h=1000 nm) under different ridge heights
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Fig. 4 Graphene refractive index versus chemical potential Fig. 5 Graphene dielectric constant versus chemical potential
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Fig. 6 Normalized electric field distributions of fundamental mode for waveguides with different sizes
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Fig. 7 Real part of effective refractive index of Fig. 8 Propagation length of fundamental mode
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HH P 8 AT, MO fF B Ry 1,55 pom BF B A% 5 1< B2 B 35 T A0 184 00 T 528 T R/ X O T
Fi BE B INAE A5 3 1 0 SRV 5, 5 1R 6 PR G5IR WG . 1 S0 BEEOR A RO T SRR AR R B B
T3 O T AN AR B . SR 2 w 4 600~1000 nm I, A =700 nm F B FAERE K E KT
h=1000 nm PR PEHFERKE; RZ,Y w K 1000~1500 nm Bf .~ =700 nm F LB KE/NT b=
1000 nm F PG o 32 i T 8800 IS 3 19 4 B4 FH 58 3 AR A 5 1R T A 88 07 CHEH 361 48 170 e A2 PR ot
L% B A & A A R 1 AR 4k
3.2.3  JUAT R F ab AR XL E 09w

FE SPPs Il S5 B TH o, 88 0 ROST B P T 25 (R4 UBE 19 3 41K, T 4% 14 1 RUST /DNl A ) 2% 1 4

112401-4



54, 112401(2017) BHSNBEIZHE www.opticsjournal.net

o A R Y 3 A 8 b 45 2 B B RO e AR, TS B i KN 6 R TE B AR Y
P4 1L 0ok 391 e K PRI (L0 1/ e Ak T Xt 7 £ 558 B

P9 FIF 7w SRy R X 5 38 il il 5 9 E 0 A8 A it £ T LU HE L Bt A O R 1 A X R e v N 4 K
X R T 2 B 4 0 3 — 2 (A L A T A 3 G 24 SR R e 5 L A T B KL T LR — 2% il R X
XA B /ML A, L AR T B A0 ) 1) A X 249 o SR L I G R B B Ol 900~ 1000 nm, ] B 345 4 4 20 A 5%
Pr5 38 ALFEAC A AT £, AT 02 w0 =h =1000 nm I, A0 B0 2877 A8 0 45 8 7 i S B AT LAl J2 37 1 240 o
PEESR ST LA S A B AL o A% S B S TT LLGA 3 43.47 mm,

2.0
—— =700 nm
L9 - e k=800 nm
g -&- h=900 nm
=18k W =¥ h=1000 nm e
5 e A
B \.\‘ “ ’
3 Ve, e A,
S L6f ‘.\\‘A\ “o..0-- :"’A‘.//
VgAY
WO ey |
600 800 1000 1200 1400
w /nm

B9 B TR RE w e BRI B i £k
Fig. 9 Mode width versus w and h
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