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Abstract: On the basis of Surface Plasmon Polariton ( SPP) waveguide dispersion relation being derived sys-
temically, the applications of SPP waveguide are summarized in this paper. The slow wave effect in SPP
waveguide, the EIT( electromagnetically induced transparency ) -like phenomenon, the tunable SPP waveguide
filter at optical and microwave frequencies, the SPP waves cloaking through diffraction are mainly introduced.
Problems and challenges in this field are pointed out finally, and the future developing trend is prospected.
Analysis indicates that reducing the loss of the surface plasmon waveguide materials and the difficulty of the

production process by introducing gain mediums and superconducting materials are the problem to be solved
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urgently in the future.

Key words: surface plasmon waveguide ; metamaterials ; slow wave effect

1 3 7

2% 101 %5 B 10T ( Surface Plasma Polaritons,
SPPs ) JE4 1 WA A1 J5T 1Y) 43 5 T A% 496 10 L 4 I8
I LA i B 53 ST I JHC AR W B T 4 K
R B RAATE T A (O T™ ) SR
SR (N TE W) #5540 K B PR BT Y AT T
FLE 1957 4F Ritchie W5 T SPPs MAEFED
SPPs & —Ff BLA 8 AL R M A H g il , mT LSS
S AT BE TR R AR S B I K RUBE ) 2 AR
PRy LK AT ) W g FH TSRS SPPs 1Y
WO T LR b Al A 508 & R G 5
SPPs {7 < DL, ML 538 % 75 204 Kretschman £5
RIFDCHHECR SR, TEXPIRIE LT, R I
R VDT A TH 5

Fr MR (metamaterials ) BF 284 8 6 2#
PERT, BB HUH R (G5 7R — & By 3B AT LA
A, DRI A S b R 5 AL E 8 S E5 AN [ 9T B 1Y
SPPs!!"* R, 2 I AR TR R R
S VCHEC, 5 B 7 A R4 S 5 SR TR T
X PRGEH 04 4R S 4 e il S i SRR 1Y 2 T A R T
T RS SR DE R A5 E T i 2 AT
WM AW R SR A LR R R
TARTREEL B Z2 47 5 0 e (BT 280 v o B/
ARG TR AT AR T A ORI
i 5 [ 8 97 B BB R XU A B (DNG & <
0w <0) 5 BB RH 2 i B 570REREFN R B0 57 44
BHPIRPZERL o A v w5k 70T S R O I Y
FERLFR A HL BB RL(ENG & <0 >0) , A HLHY
Bk T T WG 5 3R R B0 B R BR O W RS RE R
(MNG,&e >0 <0), FE A TR L 2R
PRG3R0 I (RO XUIE A4 8L (DPS, & >0 u >
0) ), SCRFRLIE I A9 248 ; ENG A1RLRT MNG A1 K
PR SR v T OB A 0% | 3k B8 b ) v i 37 4 1
WY, A (A AR A ) TS B TR LT,

R ENG %5 56 BE, 7 560 RHAY HBE, i 45
SPPs 114 BF 5 A W7 75 21 41 | ik 55 I Al gk Be i
FFHET,

SPPs HAT X F f e 78 SV 9 1 RUBE N Y 2001
RIS | I ELAT B G M AT S5 AP PR S B 11 14
ANEIAE (AR RS ) | #E TR AR = 6 TR AR 1
SERURE o DRI v LA i YA o i A S RO A
BORPECR LA 5 1) SobRAg B AEVE 2 SR AR
HAH BT AR DAL, B Un i e 45 1 U
PASEBUDGAE 5 AYSEIR I8 LA B B 2 2 AN T3 T
ARSI AR A B PG AE S R R
DA I B B A S5 07 T B 18 JH A 1), SR A 2322 5 sk
ABIF ST i i R

2 b Rk

2.1 £&R/NR&HHR SPPs
E1 ST & @/ A b o 3w 4 1
Fon(HD ™™ ) . EEE/ N RA AT,

S, Tz &€ Y Ny
SPPs P KA BN k=2 [ L2 5 H o N4 R
cn &+ &,

FEBHR A R H0 R B, £, A BT A B HL
B, ATUL,SPPs P8 KT A5 B L RE IR UEOR

SANAN

3 Jey bk

e
o 0y

R VI N E TR ol

Fig.1 SPPs on the metal/dielectric interface
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Fig.2 (a) MNG/DPS/MNG Spps waveguide based on

two dimensional microstrip lines; (b) the SPP

waves propagate slowly at different cutoff fre-

quency while the unit capacitor (the effective

permeability of MNG metamaterials ) s

changed; (c) the group velocity v, and phase

velocity v change with the unit capacitor "
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Fig.3  (a) Dispersion relations of SPPs metal grating

waveguide with different groove depth(h =50 ~
110 pm) ; (b)group velocity of SPPs from dis-
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Fig.4 (a) Metal/dielectric/metal SPPs waveguide structure and EIT transmission spectrum (L, =600 nm, L, =610 nm
(solid line) , L, =620 nm( dotted line) , L, =630 nm( dashed line) ) ; (b) relationship between phase index and
wave length( L, =300 nm, L, =310 nm(solid line) ; L, =600 nm, L, =610 nm( dotted line) ) **’
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Fig.5 (a) MNG/DPS/MNG Spps channel with defects; (b)defected MNG/DPS/MNG Spps channel based on two dimen-

sional microstrip; (c)simulated( solid line) and measured( dotted line) transmission spectrum; (d)the distribution

of electric field in defected MNG/DPS/MNG Spps channel ™
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Fig.6  (a) Metal/dielectric/metal SPPs waveguide fil-

ter with Fabry-Perot resonator; (b) the trans-
mission spectrum (w, = w, =50 nm, g =10
nm) ; (c)the transmission spectrum(w, =w, =

50 nm, L =500 nm) '
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532 nm; (c)the energy flux distribution*!
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