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L2435k, 2T 3 %5 B ¥t (Surface Plasmon, SP) B3 TEUS T H K#RE,SP £
KGR SRR A UG R B SFSUEAS B T Z N K18 T BNSMEE R
BRROGVE . HT 3R TH 55 B VOT S B A [ BT 2 B ) 480, R R VAR, B T B 7R s+
SHRZ 2R LR FEMBMEARARSH ., XRBFNFEFILA, —4 2 (Surface
Plasmon Photonics), if Mark L. Brongersma #1 Pieter G. Kik 4%, XA B H—= A HAH
KRR F LS B O BT SRR SR 1T ; 73— 4 J&( Plasmonics: Fundamentals
and applications), HAE# & Stefan A. Maier, X445 2 HRTHEFF L &P RAMIL AR T EFE
BOTHEEZ —. B, XFAFZEAR R T RS S BOTER N E AT FN
], TRA D T HEA TSGR T BN B 456 B AT AR 58 #, X 2R T 45 B 3
JCHEAT TR, BRE T E T RASFEHOTWAFRMR F M ZRIMNEKR. FENE—
PR 12 th SR X — P R U B ZAS tH PR 3, AT TX 45 B ST 2 1 R R B0 A BB R
LRSS , RS E ARG R L R TAER 90 A DA BB (L BN A T f# %
T AT A BB R G 22 > FIERARX N %R, B RB S 5 AW FE S A 45 5, i
— R R FE RO FET RN ARE.

AN B X A EAE , FRAERENIN ERZ A . B FRE—2 R &% U™
A TARKEE R 7, LB B AE T2 E 8RR P SCAR RS, (B TR 5, —#H L
LTRSS BT A TR .

B HET SP S E AR A R ER R Z—, AT AHC Y 3 ¥ 414, 40 SP, SPP
(Surface Plasmon Polariton) , SPR(Surface Plasmon Resonance) i 3CBiE M R EL5— 17
FEEARFERSE, B, 3 B 55 A X 242 18] (1 £ ok K [ Br b XX 26 4 18] i) ) B A e, X E
A A B[R A R B 1, T 4R 45 R AT R AT & A & X th 30k, ki
HS5%,

Plasma —iajfx 7 F 1839 HEAE R H: Y2244 17] (proto plasma) H 3R, 1928 4= £ E R 22 FK
Langmuir #1 Tonks B UCKHB I AYHEZEN MRS EEBERHN—FYEES, B TER
— e rR PR B AU, BT LA RER 3 SGRE M S B FR” T B8 AL s KA R B4R
PR BRI ROTXERAERE—F8FEr.

FHERFFT AR — RO B R 5 B Ot R7E 20 tH4257,1902 4F Robert W. Wood 74
JR M b AT RO ST B A AR B T X — YR AR R R, HE 50 BEFH
1956 4, David Pines A BN EIE X IXF IR HAT TR W RER FFELRZE
HEERMAREERT2REAM E BB FEERT . XU TFREWRNSERBEET
4% (plasma) , KX Fh 628 N I B H B FEAIR T4 4 plasmon, #RIEIEBERE A\ H
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E YRR ) FR X plasmon (IR A “A collective excitation for quantized oscillations of
the electrons in a metal”™ , NEB-F WS F B R—FERL T, 2 —Fooik , H I E AR A
REERHBENTIA T Bt X — &S . B/ LR s SR Boia) g8 3
KB FEEOT SR FROT R EE FREOT” X R SR SR TR
plasma LA Ff X 47,

1958 4, Turbader ¥ 5E%t 4 8 WA R FI G 4 2 S5 Rh 77 151, 4% 3 SPR B4, b
H2 1968 4F Otto K Kretschmann 4371 & & 7 B A2 MR A9 SCEES ", 30& T Afi14# SPR
o7 PR 45 R4 B8 i s, SPR A ) 3 f# Bf = “an optical phenomenon arising from the
collective oscillation of conduction electrons in a metal when the electrons are disturbed from
their equilibrium positions. Such a disturbance can be induced by an electromagnetic wave
(light), in which the free electrons of a metal are driven by the alternating electric field to
coherently oscillate at a resonant frequency relative to the lattice of positive ions. "™, H 7]
PAFE i, SPR & SP SZ2RDGAIBUA A 1. B RTE KR ST AT e B P ORI E VR
T 25 B AR B R T A B TR VT TR D B R N “ R T S RS BT R, X 5 SP
B3R —A —EF B, X RERH T SPR B7E SP IR AP Z I E ) Z M HfE4E
PG R SRS S R, B skt ply 3 58 ST R, KR 43 o SCOSCHR R s AR R “ RIET S B F
PRI RS R IR .

£ EFEFEFR AR Ralph G, Nuzz BHRER X HEIE, “Two types of surface plasmon
resonances (SPRs) are used in surface-based sensing: (i) propagating surface plasmon
polaritons (SPPs) and (ii) nonpropagating localized SPRs(LSPRs)”"!, A, SPR 7] LA43 K
£ 58 SPP M5 A LSPR 4. LSPR @ % BiF " HikEm & & 4R, ifi SPP
IR — B ARG —. AT RPN 0GR, BATE S Z 3% SPP ## polariton —
WA, BRBEEAE S B ERAIE MR T AR S AR s AR A 2 W 3 1
AT AR FIREOT, BAX —ZRAREER S RN, BRFRA NS AMEEX — S
A, HAESCERD REE, “ A P R R RN X B E E E  RA 47 RE
BRI ] RN XX MER R 7 — AR A [, (H R B AR PR A (6] S R R B
PO R 5 PR M Se T AL, AU R S 2 TR, TG T3E% A &
ISR, EATA TR B R R SR IA T — M 2 s, B a & T Rk A
WAk SRR S T, BRI SRR . Bl BE B - B0 7] LU ) 5558 1)
R, Ab R H FAIBE LSRR A 90 IR SCE S E R FHEB AW
RBHKF N LR RIS B, B AT VERTIE I, 7] LB YRR T (B TR » X
FoCH R R AT . HESGHXRERAEEAE AT UBEELF O FR I A F) FXFhak
BFMHEER. MENSRESEHNER T ColR) , Bt FAX R E 6 Frae, &
— PRI B F .7 polariton” XN SCHE VR F 1958 4F Hopfield B FE I F7E R EH K
FERE 18 3C, flb 75 3CE F 5 18 “It is shown that excitons are approximate bosons, and, in
interaction with the electromagnetic field, the exciton field plays the role of the classical
polarization field. The eigenstates of the system of crystal and radiation field are mixtures of
photons and excitons, ”“The polarization field ‘particles’ analogous to photons will be called
¢ polaritons’. ” “Optical phonons are another example of polaritons, ” 7] LA Hi , Hopfield B8
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SCHETR A FARALOT S 3 B By 1R 1 7 FARL BT Y R ot i — 26, 1974
4F Stephen Cunningham Flfth )[Rl 25 4% 4} T surface plasmon polariton B2, HA iR
J&“A surface plasmon polariton (SPP) is an electromagnetic excitation existing on the surface
of a good metal. It is an intrinsically two—dimensional excitation whose electromagnetic field
decays exponentially with distance from the surface”™, #R#E RS, IFESFEME S
IR AT T A S B AR AL OT h R BOT P M EE 2K, HRIMRZ GRS H
5 SP iy SR AR, B N RESFEHOT RS E FHoT" R REFH A&
Woo”, X BARFHFAEE . JCIH KR H F4 B - FE R 1 EIRMRBAZHKE SPP i
“RHFETRABOT™ , 1hh, HZEREEIR ERNOEETHNE B YR 5 CK b R
SR & 4 TR/ F A R T R T 45 B T AR OSSO R T B AR AR Ak ot Y
RIE E R Y ERRRRAE S IRATIAA K SPP B R “ R i 25 B AR AL 3ot 2 H A S
I —FhigEk.

R, ATLERN IESCP 3 4 R 4T B R BK B UL e JFEd S E KR
SCHR , 1K R R R R T R 4R . AN, S 5 R B R HFE LB AR
oA R A A —— 4 XA T — I RS B .
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B LA, AL R ILIE T 2T R F R MOt WS AR — RIIEMBI R S5 &
B, REEEBOTRFETRESBA T FEMEEBRATRG . XMHRGEA S/
K AT R AR T B p A% 7 Y F 198 B 3 J JBOAE L B JR 3 9 F TR 5 A0 TR T
X . T S5 R WO 9 R BR TR R N K RUBE 645 L B4 T 7K F Y A R
WP A LR B OE S 3R AN R BAT HARR R R MBFERZTREA T 2
MISEPRRL A . A BREAFEAXNZIOHRE L R B T —— R AR IR Z R “F R
TR WA RGE R BB RS EBOTERH A BiE K — L35 9 R 7
[i] » 443 B SRR A 359 DX — BIF 9 U thE SV B N B S IR AT | 0 . M R SR T
3R THI 25 B WOt U B BB A JRAR U B0 388 5 LA B 32 03RS J & I 1) g — 284> AT
Ko A BARF AT ABOAR L BB 5T 248K , (50 2 9 A AKX — B 58 UK, 3 (7] 283 R T
FREBOTERRHIBIITI .

L2 REFEHT—HEEN

TR RN IR E TR S B ARG IR 2R Z 0T, EME M ZARKATH
eI VETT LA (B BE T 20 A A Bt i P AT E B, P REFELNHFEEH
FE L ER (ATT 4 14D B Lycurgus A, 35— KM B REF B BOTHRHEIR KXY
AE¥E] 20 tH42%). 1902 4, Robert W. Wood #4271l & £ J& el ity & 5T R isf 2%
F LB REIERY  JLF R —8f 81,1904 4, Maxwell Garnett |l 40f $ X B &R
P& FFE (Drude theory) fl Lord Reyleigh #E 3 K)/NRI B BEFFIE . B TBRE LR
R B BB AR REY, AT IR AP # X — A8, 1908 4F, Gustav Mie ##
T BAER 1232 A A BROE JURL A R U 3T

K 50 FE2Z 5, 7F 1956 4E,David Pines WHig IR THRER FEELEBZEN
REEHARMSY P HEET2EAM A BB FEERY . XHTREKEKE K
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SETIRIRG TR AR, X Rl R % AR 2 8 “ S5 B #OT (plasmons) ” . T5 & &, 76
[f]—4F Robert Fano 24 T #iR &N R PR B F 50 Z B ARG IIA T “hik
Bt X —ARIES . FE 1957 4, Rufus Ritchie #% T X T F& I £ BEEERR KK
Ry, RREFEHOER T FET SR REMNLES , X—HRM AR REES
HWOTHISE — KBS HEE . 1968 4F, FEH#] Wood HMERSLEG 2813 T iF 70 £ 2 7 , Ritchie
MEE R T 2B ¥ IS 2 TR mEmE TR EEE FIHERY . [
FETE 1968 4, RMF B MOt R EUE T EE# &, Andreas Otto, Erich Kretschmann
AKX Heinz Raether i T ZF7EL R MK L YoM A XS EHoTH FED , #5865
REN S FHITREF BT R LR,

JAE 1M B 3R TH 55 B JEOT AR HE AR (BB 5 4 R K SURL A Dl 2 4 M 22 1) A 3K
EAREAEESLEFE, 1970 4E, 7 Garnett X THEB LS BHNBI AR 60 F£2/5,
Kreibig Ml Peter Zacharias #f17 T —3 L Au #l Ag 94K BUbL i B 22 5 622 Rt B BF
5O, AEX— TR AT — R R S B BT A SR T 48 94K BURL I Ye2f
YRR, FEE XA GEE R, kG B F 5B Z RMA MW EEEEREMHE, &
1974 4%, Stephen Cunningham F4h f [7) 35 42 H T 28 1 25 B He 4k 84T (surface plasmon-
polariton, SPP)fJ##:&M" .

ERAFTIRH ) —EE KWK ETE R —4, Martin Fleischmann Fifts i) [&] 35 ¥
FEN TAERE R Ag MR T MHIL A ML E 4> F AP S B R B, BARMARE
HRBH 8N O F 5o FRaIZ A M —FEE B3 B3R B h TR F B MOTH
MRS Ag BRI R IGRT S R, (HEX — KIS T REHE5EH
S #5t (Surface Enhanced Raman Scattering, SERS) 4T 18 7. FiA BIIX 2 LA A
BRI FBHOTHACFERNE K RBEE T 24,

L3 REFHEHT—IVRFRNE

MEIATFIR , RGBT (surface plasmon optics) 2 ¥ W\ B fili BF 53 18 18 (5] 5
FAWFS . BRTET ST (plasmon) BT FE IEAL T — N4 £ 6 B H R SFUR, 26
2] EHHE AN R AR LB 0 T, AR B AR Y AR PR BT . BB B LA BR
MESCER AT LARI R S B MOT MR FOR e IR . 1948 TIF 2 BOE MR, SR BT 5%
BEOTHCERR B AR TR B RE R R, B ES LR T BRI YGRS,
HZHEREAR . XEHRGIH T MR TFLEEAFFMP KA TERRESERB B
B S — 25 B ¥t (plasmonics) M4

L RWOT ARG & R 1T AR SCHR A B0 1S 28 b s e ok, [ 1. 1 JRIR T AE
R RMPE S Z 4 “surface plasmon”iX —1a] 5 SCERE . M 1990 4EFF1f, (&
KESHEN —F., X -REMKFESSETHREABRME LW EET ERE . A
Kb ZEAMYE ST, BT REM TR TG RUES KSR
MR EE RS T EE TR, £ 1991 4F, B F RS B T 4R (surface plasmon
resonance, SPR)ZEZR MR ZOEE T FENHEIERA. RE.MESKEF
BT SR SCERZ K2 50 20 ER Bk 55 B ST A T A R i X — s
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1.1 SE£E2FNFESBRESRS S suface plasmon” A EHAI R X EHBRBETELEBHELF
FFUR R RIE R B BIERIET www. sciencedirect. com) o

R, ERAKREWHBER T EHNEMR, EAECREEHKRRE LESFMEREE
“Y¢” (B SPPs) , X —HF 55 SR A BT A B IEFE N & & . 1997 4F, Junichi Takahara #1[7]
HREERENKRRENSBLTLME SR, 1998 4, Thomas Ebbesen F[F]Z i)t
BT EEKLEFLES B CR % %3 (extraordinary optical transmission, EOT) 14,
2001 4F, John Pendry # 4 J& BB F T FI#E “ 52 2 B8 "1 (perfect lens) , BT I
XU R AR R T KR MBI E— S NMENGERXFEHEANE . AR
BHE, AP EMAR T R EESFREoT A AR BRI, BRI AZLEHE
PR — 187 46 A4 7 58 1k ) R B, L v A 58 e A i R — 6 X T A R ST A, TS R AT
RAER ., 7EREEHHRA AT E RN BAPREN SN T, X FHRERT BIrE
BTSSR BT RE

L4 FHAEHE

AHQE 17 AEW, KBOATDA 5 N BTG SCRAmMBRFEint . BRFH
{1 19 AR AR L2 7 A, (ELRSX 5 AN KT 1 AT LA B 3R AT S A R 5 05 1 2Z T
BZ,

M EHENERAKENPHORTEERTHMBREAES 2.3 FEITL, H
XN RFLBOEA ST T RLER. 562 EBNATNLHNERN
KRN M 2 R YUK BURLRE S (L B ALE ot Rt (B 1. 2) . BEEWMAA T
4 JR 9K SBURL I R T 5 B WOT IR 77 ¥ PR ITIB HIL IR G R 4 T 2 RAK
TBURLREZ M R (TR 35 2 AR R M R L R BORL B AR AR D . 3
& RAKFREFNEXNTTBAN TG EEENA G, HXEERSHHTT AR,
WSS 7 TS EE T GOK AL %5 BT (plasmonic) #2514 BR/RM A TRE

SCEH
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