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T 2450, BT 2 1455 ot (Surface Plasmon, SP) f#Fs8 S T H K&, SP £
YA GHL SR DGR RR AR IR B AEAE S AR B T TN 3R T B NAMEE R
WAL, TR B oS E ST B (R Bk, & RV, B T E N Z T T
SHRZ EEM LR EMBMENRARSE . KRN FEEILWA, — 4 Z(Surface
Plasmon Photonics), i Mark L. Brongersma #l Pieter G. Kik 4 , 34~ i) 45— & B AH
KGRI B G A A C BB SR Gn BT B ; 79— 4 f&( Plasmonics: Fundamentals
and applications), HAE# & Stefan A. Maier, XA 432 HFTEPR L P RAEHISA R EHFE
BOTHIEIEZ —. HI, XA IR E R 3 T 3R T 55 B Voo B i B S F N B 7
], TR T HEA R FIOCHEBOR , T BN 456 B TR B, X 28 1 45 25 3
JCHHT T 4SRN iR TR T RESFE BT AR M Z R KR, RS —
AR 12t SR Bl P X — A 5 T R 7S HH AP AT TXo 4 B SOG4 1) & R R O A
FLELE , BEAS G [ AR SE Lk R T AR  WFFT A DA BB SR (Y 32 3 8 IR A M T 1%
S, AT AL BB R Getth 2 > PR IX S HT 2422 R 18 BB 5 AR R SUSARZS &, F
— R TR R B (R S BT A TP R R R

AN X PIAZEAE AR SR RIR HEARZ . B TR — 2 ) U7 1 S =
A= TARKRFEN 7, TR R A= T ERK B TR A SO AR (H TR g8 &, —3i L
G ET,HRNA H A TR

IR ERT SP BB E BT A G ST AR A2 — SR AH G4 B 2% 4% 3], 4 SP, SPP
(Surface Plasmon Polariton) , SPR(Surface Plasmon Resonance) f{ FR SC B M R 56 28—, 17
FEAANFEPRL: . [, X BURE 4553 2 42 18] 1) R e % [ PR X 33X 486 47 1] A 0 e 8%, Xt E
T ] A B A [ R TR B 1 4R R 45 (R FRAT T e 5B A B & SUA AP S igeik it
BHS%,

Plasma — AT 1839 - A4 9)2¢44 1] (proto plasma) B, 1928 4F i1 5 ERME R
Langmuir #l Tonks B YCKHE | ABEREN RS B B h B — R RIS, T ER
— T, PR L BRI AR S0 A SR “ SRS AR, T 5 1S 22 AL R 2R X L A
KK HIFE N BB, BATXER AT RS — BRI,

BARTIEH SR — YO B R T 4F B WOTRE 20 #4257 ,1902 4F Robert W. Wood 7E4
JRCHE EEAT 2 S B R AR B T X — 4 i IR R RE AR B A, BB 50 ZAEFIY
1956 4F, David Pines 4" E XA EES EXXFREL R AT TR Bl THEE S B 25
FIRERBIRREEE TEE AR A BB TEERY . KETRBHRMSERESETF
A% (plasma) , HRF X 428 I 10 B i HLFEE AR A4 N plasmon, B HAR % A S
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(AL R S T plasmon IR “A collective excitation for quantized oscillations of
the electrons in a metal”™ , AT WS B B & —FHERLT & —Fh ooz, BRIt E AR A
PERSABIEN S A T WOt X — S . R AR A R SR A R S
KBRS BEOT S TR B S E T IREOT” X R SRR F R TR
plasma A X 47,

1958 4, Turbader B 45Xt 4 W SR FH 6 B 42 S5 B 7 151 , W42 3 SPR B4, T
HE 1968 4F Otto & Kretschmann 4} % 3¢ 7 HLAR R R Al SC 201, 80k T A4 SPR
J7 FEF A% 8% 451 35 11 # . SPR R 47 BE f# B )2 “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, "™, HjA]
LAt ,SPR & SP ZFDEABCE = A1 . B RE AR SCER AT AE A SCRE H h “R
T 25 B AL R B A T A B T R AR U T AR B O “ R T S B MO TR X 5 SP
BRSO B —EX B R XA AR H T SPR B7E SP IR AR ZRIC ) A A
P % R ) S SR, R A o T 5B ST BRI, KR 4 v SOOI FR Tk LB O “ RIS B 1
AR B R RS IR

£ EFRAEFR A Ralph G, Nuzz #AZLE1S 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)”!'"! | [& i, SPR 7] LL43H
£ 51 SPP B F ki LSPR #:X, LSPR i % #iF 0 “ Rl 2 1 S5 B F3L4R”, i SPP
HIFE— IR —. b T IR B SHER o0, JATE BZHH SPP 4 polariton —
A, BREBEHAE B B AR AE M R T R M AR S AR RN B R R 3 1
HE A TIRACHOG, BARX — A RAREE S A, BERFEF AR X — e
RN, MAESCRRDS HR B, AR e e R () HESR S5O X B2 B R I AT 47 R
B PX AT RE RN FHIX N MESR 7 B 55— BRAR A (0] R, B B AR PR XA () R R R 3 K
X 7 5 A W2 S TR AL AU S 2z B, RS TIEH A
AIEER, ENATEE F B R ERE SR I A T —FME iz i, B & T B RgE M
WAL AR A& T, BT SRR . ik, 38 R Be - A BRI T DL REfi B 5 3% R 94
B e, AL m R H A B LR S S R A4 90 BE/RAYSCEEN Fh B T R F RS AR
K AL RE BRSO , B H AT AERTIAL, 7] LR VE MR T (BRE I T &), iX
FhOCE R PO T, MBS FX R A EAE A LR R F O F R A T) fuX gl
BFRHEEM. BENEREA MR F OuilR) , BL TR AL FrZuL, &
— T BEF .”“ polariton” X AN U R IR T 1958 4F Hopfield B 2T F7E Mk T i
FEREIE 3C, i #E SCFE P 53 “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 H! , Hopfield 3¢
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b T AR AT S B R B 4R A S AR AR OT S R o R i — 26, 1974
4F Stephen Cunningham FIth )[R 354#2 1} T surface plasmon polariton FHES , HAFRfRE
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”™, #i#E FIRFEE, ¥ E SR E 28 857
AR B RS S S B R AL O R —ARAGHOT P B 3. HATR 2 3GE SCHRRE
5 SP { s SCRBARIRE , B RIS EEOT”  REFE FHOT S RH S ik
Wor” X BARIAGE. EFERFERH T8I Bt L e I KM EIRRB AR SPP 4
“R B TRALHOT ™, A, M ZE R E AN OEFTAN B YA 5 2k
SR A 14 42 R/ v A SR THD 2R T 45 B T RO R O R T S T AR Aot Y
FR A bR R L, AN s SPP BHiE N “ R 5 Btk ALoT” & H A S HET
) —FP ik

BRI , FR A THE X 1 SCH W 3 47 1R i A7 B R A SRR LA E BLe R, R S KR
SCHR , 773K kA R OB R BR BT R G 1R . A0, S 5 AR B HFE BT B A
oA R A A AN —— A A, S ]— R S

W
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1.1 5|§

BT JLAR , BATIIE R LR T 2 F 2R 181 45 BT ) 5 F FIB A 9 — R P R BT 2 5 K
B, REFHBOTRAET FEH SR T F ENEEBTIRE . XMIRSGEA S/
T NI G JRFRTA B A4 0 o 7 25 BE 3 2 6 R JBU0RE L 1) J5) 34 1) Bl 4% 0 R F
X, FIASF R BT B AR P B AR 9 K ROBE D8R 45 B0 T K SF B9 AR 3R
U S P A FLAR B ' 5 4 550 R AT S AR PR 125 0 BE RO LR AR B TR T2
MISEBRRLH . AR L HHEAX N ZITHRE R R M T —— R AR R Z N S
JLET W AR HER . B 13RS R BT R Y HE AR 8 e H— 2635 i N 7
18] » A 5 AR 3 53X — BIF ST AT AE e 5 90 B P B SR IR A5 | . T 3E 4R A T
R THI 55 B WOTF O ) 5B A AR UL B BESAR » LA B2 TR S & J& T 1] #) — 261> A
Mo A BAATAT ISR A TSR (i 8 £ 19 A A — WG G, 4 /) 98 v 3R T
FRWOTHAARRIIPI T[] o

1.2 REEBEHMT—HEET

ERFERNIT IR E TR SRR IR AR Z 0T, EMBEHEARZNH
RAMVERT LA 338 T2 FIX B i P T & . H PB4 66 T 258 ¥ 2
FEHENI(ATT 4 D H Lycurgus #f . 55— R 2R 3 3 11 55 B #OT A BHE B 5T K &
B 20 428, 1902 4F, Robert W. Wood # £ 76 I & 4 J8 el i 52 5 3R Wi 22
B TR IE ; JLT-[F —/H, 1904 4F, Maxwell Garnett F il 24 it 35 & J& 10 4 IR
884728 (Drude theory) fl Lord Reyleigh #E 3 #/NRI L RERFE R BE T BB &R
TR B EEARMREEY . T ERA IR X — A5, 1908 4F, Gustav Mie $# 1}
T HAER T IZ 18 F R RRTE SR G EICH BE B

K 50 42 J5 , 7 1956 4, David Pines \NEEE FHR THEHR FEELEBZ M
BEELHL RS PR IR T B A B R TERRY .. KT RISABR i
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S B TIRIR G T 9% AR, M8 X Rl R % PR 2 8 “ S5 BB OT (plasmons)” . T34 i) &, 1E
[fi]—4F Robert Fano T iR &M/ b R B F 56 Z M AR EiRG 7 IA T ik
Mot X —AES . 7E 1957 4F, Rufus Ritchie %38 7 6T oL 7% 48 W R AB B &k
WFgT 4R, IS B o S W 774 T & B R 1 BRI o 3X — B o 4 o A2 4 X 3R T 45 9
WOTHAE — BB HER . 1968 4F, 7E B Wood By LI L T 70 42 J5 , Ritchie
RIS IR T 2 Re R % B 2 i TR m s mh e 7R\ & 5 3R . W
FETE 1968 4, ZETH 25 B oo WP o LS 7 B E ik 8 , Andreas Otto, Erich Kretschmann
A X% Heinz Raether $#H T S R0 7E & 8 WL I Y628 & 20 45 B Mot i s, [ 8 o
RHENG FHITRmME BT,

JUE IR R F B EOTH R C AR HE 5 £ R 9K BURLE D622 45 M 2 18] 1 36
ZiRWAE ¥, 1970 4E,7E Garnett X FH BB RS BNBI AR 60 F£2)5,
Kreibig fil Peter Zacharias #4177 —3W AL Au F1 Ag G4 KIBURL Y 27 5 D652 Fe 1 10 B
e, HEX — TAE A58 — YR PR TH 45 B BT R SRR T 4 JB 94 K JB0RL B 62
YR, BEE RGN LR, RGBT SE MG Z BN EEEZEEmMHE, £
1974 4, Stephen Cunningham F4th (¥ [7] 35 & H T 3% 1 25 55 % 4k 30T (surface plasmon-
polariton, SPP) fy#&M,

GRS 75 — R B R A KA AE R —4F , Martin Fleischmann FIth ) [7] 25 W
Z BN THIRER Ag W I BT A I BE 2 T AP 8 SR B4 Y . BAR Mt A
BRBPLEBUN Ot 550 7 3h 22 8] ) —Fh 58 8 32 #) B 2 i T R 1% B Mot i
FETEQEASHERE Ag R T 1 J5 Sk RE S 1 5 1T 5 | AR A9, (ELRE X — A B 380 T 3% 1 446 9 ot
G5 (Surface Enhanced Raman Scattering, SERS) 8l &7 . A 0% 26 % ILER K
BAE R F B BTN T AN K R8T 2Rk,

L3 REFEEHT—IRFMAKE

I TR, R B MOt 6 2F (surface plasmon optics) % i I\ S5 6l BF 5518 18 17 57
WL, HATE &80T (plasmon) MBF 5T IE AL T — N 2 L H R ST, 1ok
2 CBAEAF G FN E AR BUBE P N T, ER BT B AR Y AR PR A BB . BRBT BE B LN EEAR
MESCHR AT LAA| TR T S B WOT R MAFHE R R IR . 1838 TIF S RO s , &M T%
B WOTHIGE A RIS B R R R , 5 & Fh BRI T A BT 6 A 5 R A,
TCZIHEBNSE . XL R T — KT &R TF YA T2 Rk 58 R %5
HE & —2 B ot (plasmonics) M,

SRS WOTSA SR A R R LAMBHEE SCHR A SO T 25 st S e 1 3, 1 1. 1 JBR T 4E
RPN E P42 & “surface plasmon”iX —1 KA SCEEHER . M 1990 4EFFIR,
BERELFEN—F. X REMK EEHRET H 354 R AR Ak 10 B 05 gD .
KA BB ARFI Y AT 78, E AT ST & A TR IR AT . & R A B 4T gk 4 )R
SRR EERRBUE TEE TR, 78 1991 4, 2 T R 1 % & 7 4 (surface plasmon
resonance, SPRZEAFI ALY ZSEE T FEMESER., AE.FE5EES
BT TR Z 1, K2 50 Yok ¥ BoKs % B IOT Rl T AR R T X — 4T 48K,
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1.1 S£ZFROFATBES S L “surface plasmon" FAFEWR B X EZHERBTLERKKF
AT YR & R (B IR T www. sciencedirect. com) o

B, &RMKEW LB T ZHER, BN ERBAESH KR E L4&F Mgk
“Y&” (Bl SPPs) , iX —fifF 58 40 38 i) 8T A& BR IEFE N3 & & . 1997 4E, Junichi Takahara #1[F]
HEH ERAEYKRERERE AT UL SR, 1998 48, Thomas Ebbesen Hl[F] i}
T W42 )E FLEES B 67 5 5 5T (extraordinary optical transmission, EOT) £,
2001 4£, John Pendry $# Hi 4 J&@ B a8 4 o] FAE“ 52 £ 3B 570 %) (perfect lens), FrA
XERAEME T KEHIFHR, E—ELS A\NMNEHNGERLEPEANA ., HEFE
B, AP EMR AT B SR BOT A ARIKPFR T, BRI R ERXEE
U —TET AL A D7 SR Y R R, TG v A 475 A I 3R — S X4 i 0 B TR R, T RS R AT
REEAR . FEMERHS BRI EANBAPBREN SN, X8 FFRET HITE
BT SR A BB R

L4 AHAEFME

ABEE 17 AT REATLAST N 5 A0 KGRI BF AR . BAFTA
0 BT ER SR A L ST Y AHRX 5 AN Ky 1 BT LA B 3R ATTER S A [R5 O 1k 22 1) Y
HRAR

Mz FFAENERAKENFHREEEHTRMESAES 2.3 WEitie, H
B AL R S B RS AR TT T RICHA. 2 BEAR TILHE RN
KBORLANJE J 1 JR AR BUBLIE 3 L S A 7 e 24t (B 1. 2) . B et T
ERAPRBORL AR F B ROTHN J7 ¥ TS H IR AL BE N B T &Rk
JURE [ ) P R (TR D3 I 3 006 57 I R Ol 2 T A R JORE IR RO MR LA AR . R
SRR BRFEINEX IR A FE L B BRI A G, L HEERZHI AT M ERE,
ANANER 7 B B2 T 9K BORL Y 45 B WOT (plasmonic) ¥ S FI5 14 BRI TR i
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