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DLELTF AR B8, S4B . prkl. SIS SR VBRI B T E B
REFEV R R BRESRE, 445 RBRBEHES B HREEMAT, #EE T
A HBRAEBRA VAR IO FHEE. HAER B TE BB OB AR5 R B Y
REBATIAEE, XA T A RF R Reas -5 M mE AR, &
5% HHh e B 7E DAL S AR R PR A 3R A ARR B F Bk M AR 3R . U RBEE 1
IR A5 BEAR R FEARR B A BBRREEP R Z NA, N
. BB, BB AR TFRERRNEET W, SR NERERERERR,
AR R B AL BRI B T(5 R IR BRAR KR, ARTI, EREE - SRR R
BiAR H 2B e AR, S8 EIBOR i85 B I H SE BRI SR I v S LR BT
5 BALE R AN BRI IR

LT RAMBETEAERBFRERHAR, $UE BEMEE T IR BN
AR BHEARRRN—ANEE |, BALESEAERW . RAEmENTiESg
R WIRBEBRE N B —RERAOLEE, TA LR BEfk, AGERIRA &R
BB, AEBRRETHE (34) BB TR, LRMRRABOLERBERBEE
B, FHAERAL BLAR . AR EN ARG BAE . SRRt ARERR.
KT REE . MR RBEETT S N A A R RR RO B I E R T — &7
AR, XHE BB LA RE XEKX.

11 a7 RARRZERG SR AR

Y& F & (photonic crystals) B —RABEEH (HKE) AESARIEIAN
THRBEAMR B2, Foh A R B2 A 3L | AN U SCA GRS BB
ST RAEE d MESWERER N KRR, L FRksABEE: N ET d
MERABEHNA N AT d WERBREH. d BETFRENN N 5T 4 X
RS, T (N - d) FF | WEREARSHETFRE, BERT A%
R A A SN AR, 8RR d 6T RN, 85 R RS L%
RBEHBZN 4 6FRER, BTN RS0 ETRKE RSB, AR
W d #56FF4E (d dimension photonic crystal slabs).

5T Rk RS T BT R, T RaAT, RERK SRS AN
IR RS (R AT EARBML) 5220 A HIHES | 35539 AR R B0 M BN
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(PR A Bragg HUi), XA T db A B I F Bl ) rE A R BRSR LI Bk e T B
Y F R BEH S M AN (R T SN R R 1. BRI, 40 N i el R 2%
P TR BRTEE R T A B R E B K. RESISHILASH, StTFREN
RSO B R H 5 TAEB P DR K FE — B4R, 1A HES B u 2
JU READATFERF DEEF KN KRS, ETWESE, ERIEN TN TS
BOGRIRHAERT RN (R87) MBS Hl& R E, MR RRERE R
EFRBRNOAFR BT k. AR RN RE SRR, BAFH%T
3R ST BN F B R SR BT AT BE 5 Bragg BUNAHERES, AT RN
RET 4 FAAZEH R L REBHBR (bandgap, HAREEH). BRI TF RIKKIELRY)
HAFYEAN R A, AU, RBHAEE (BRI ] KR R AR b
FHIRX R COE TR AR EER, BA % B i mEdtE iR
I A R T @A E RO N LA UL, DU e X i A W B A B SRR
DX [A) 52 X A7 A R BB 275 DL K SRS B AR A 06 7 R i B Y. e
FHR AT 52 B ZEH I SR BB RETE T Ak T A%, TSR A T @R
REBAE I T R B2 2159 A R Bragg BUIE A, Bk, T id M8k
KHEPSHEARYESE, Bt wa2m e, L F R a Amng
RO R R, SRR A PR BB T L B AR,
PRI A R B AR A AR

TR W, S35 R 5L e 1 5 4 el A s K BRI B R Tk
BHER AN, ToFR A M0 T e i U A B SRS B A I
R G54 . B (BT REREE) MBER A (il (B R
SRR 5 A8 77 [ 3R 40) SeokHiiR; 7 BB M S5 H0 7 S AR I 8 U B R 1 55 38
SRS, Xk BRI R 45 4 RS 1 A SR v FE IR, R AH R BR A A G54
TR IR T, X BT S5 T AR SR R, USRI A AR G5 6
RBERUAT R, RS R, BRI IR B T R AR AT R
HEFH KB SR SRR, ERZHEKE MR RRR BB, TLUA
BBRA BN REKIE B B BUE R BESRAR BT 16 AR Bk, TAEfEER L
TR A B S A R BRI B TR . A R DA R AR
ARRERITRE T — R B R

FESE R B ASE R IR E W, BN A0 L B 25 R 7 &
EBTFASLH B —MZO . B Ao SR L 3 e e 45 40T R BB BB R PO
&, BISOCT R BRI SR AT e AR R RS TS W R BR S A
RUBEIRR) FIGRIEHY (T SRBamR o ST AR VS ), R4 BT A Tk Yy e
REBCREM AN (] (1R45) uBRREAE s TR ARG S, FHit, b7 RuER
R (RS R SR AL H) R MBI AT e I i A AE 4308 1 78 o R



1.1 e RERREAM S MW R -3

BT (7 Q) iR, Bk LT REME, o7 RARRERE (— &S
) 7ok B TR R ThAE, B F R GRS ENRHIAKRET
PR AR 4 R R IR, S T RAUREN RER AR RES R, A
B KA R A R M T AR B, SRR EEARRT IR
R PGB S, YT ik S AN BER L SRAEA MR R A B S
HAEsy T LA S BRI 900 B Bl X 458 Rl H B A B BRER Al
HIR—RE, B SR TR R MR, BB R . EREREA
WA TR, TR S . R ENIHE TR T bR
SEHIRESIEL—E ML TR ThER, AR T RS BT EL ST
SERIIBETE, YT R £ ) R A A AT I L 2% ) SRR PR BB At S (B
B R SRR, AMEHES RIS, Ak, 5EFNEBOLT R4
B, T ks B RN R RIE . IRER . TR RAE £ SRR aR It
Jo R R R AR O Bk M B35 LA/ A S A AR sl I BRI A6, BN AEMERTh
FRIHAT N 6 10 T BEZE SR B IR T B R R AN L 3. b, K6 F R AR BRI S AR A
JRIE M RAR S, SN R A A R R RN TR T Rk (o
RIGBM . BN JBTFR. IS . KRS TR LEETD)
T ITAE, ¥E 5 HEE. IR IR R EE NN, XEEEN
ERIRIME BN, LT REFFERCE R4 H EAER LT RS HIESR
F, BRI T R0k T 0 E B A T BE SR K T B R A8 BRA B, 31X A KRR
B BOEB TR T — TR E R AT 6.

s BEARMER TR BIFRE, A FRABEBHNHRRNEREK
T THEERBEERE LESFFEK 1.3um M Lsum A EHITLINEE) K
B84, B TEXMNEABE, NMRNESENEUAETHIE, LT Rk
R HC B MG R AR AE R BN 100nm B4R, AT HIE T BT HREMA ZRBEK (de
Broglie wavelength, 1nm B4%). K, ZEBEWHTH, ZMEK Maxwell TEHARTH
FeF Rk R BB A R A, KA s M mER (RKE) 558
HAAATRAE R, AN SRR 1. RRKE R Ee T B R IHBTFUIT R ARE
eI BR BRI 1) R B rR R BN B8 DL R IR PR 2 4 (FDTD) A it
(FEM) 888, Rt T R dbt R R B S wt s R4t TH
MTE. ENATRTE, S TEEEN—BATH R, RAREHA AN IT
2, H& H SR RIS ER MR KSR — N RERN RS ZED%
AR SR A FAERT R A B B R IR LT AR BUERR, BE (S1) M-V &Pk
(B InP. FLER GaAs) RABIE L FRAETEERENNE. N, BiF
HRMEBEFTEhHETRES . MRA KRR T3 520 i B 2 S 4k
DK BBRAR, MBI LT RAM AR R MER, FREREEET
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SRR AT R, T S3A RCR TSRS TEHE, It Ta45H
H SRR - B B SRR AL I B SRR B T SRR3R, BT, =4
HF R R H RGBS BRI RR, AT REREHRERL R TR 4%
KT RAELGEH. HTRAZEEWNRZRENFE, BEARTT RN SRR
REPEAR 46T R R4 NAKN — T EERER.

MEBLEFR T AR 454 . 389 . B 5SS B RADE T R ER R
SERBFFITEFITHE AT/, 6T AR 6 BT R — Rl aa i, T2
PRSI R IR SR (BN WG HERGR G M) SFE R HENA, £
BAFEPORE XTI RN B RO | 148, ZER M AEFZ RS HR
FREHEHINLE], FRZHREARL. [REEFRSIKIET R MPUR S B M a1 B vt
PAR IR T SAE I 2 . ARAE R 52 u S0 R A SRR E N A, ot
PSR AR Gt SE R B R A BRI, BRIy R 38
L REWHE . BEOLE. R TEOR. SERTERDLEBER OtiEE. St ot
REEF ) B S FRIBARKBT RS N AR T H S, Rt THBR
FJ5 I AHLIE, BAERRERANHMNE.

1.2 TRt RE

KT AR RIR HIET 1987 4, E. Yablonovitch FiFH Y67 shfdse 42t 440 3
AR B RES W S, John MBI FEFIEEEH K T AT 5 ABENLA B H %
Ak, SEHOEH R RRIR B FEE. XFEIIT AN TERR T KOs TR
SR ANERER: ARSAEHA RO EWLER, S50 REE (B2 #HS
Jt). 1990 4F, K. M. Ho %% 16 & i T — N RE BEBEW N =46 T REk 4, I
B BE I FAE B XM B E P AR B P ES SRR SRR ST &
RGN, B TERNASMA S A TH &, 1991 48, E. Yablonovitch %5 [ 3¢
F—FISBRINTEO ST 51 (BFRA Yablonovitch £549), 88—kl & 3L R4 iF
TEREAMBABEEEF N =240 TRENFE. W Maxwell FREAMREAR
B, A BN FABBNRBRT, MEEE (R OEK lem) ETRIELEH
HIR 46/ 10000 f518 2] M6 F RALMTEIT AN (PO 1um) BI6SME R
5 [R5 LE s B rR AR MR A R R, BORSE M RT3 & B B F ik (B
R T, FEA MRS R, MrARIE T REARNENE . XRBAEER
FHEAN Z B, BRESDETF REERHRN — N EE . X TFRIER
BRWHREERREREF LT RESWNET . LT REEH R G ERRNEER
BRI N R BB R LT R R TT

1996 £, T. F. Krauss 5§ (] REAMEF TEHFHTHKRERZEWETRE



1.2 JETRETTRER -5+

EHERMEBEB KL SETEZMER, RIHE T E N TEEITLIBEERR
Y SRPR BT R XEATRERBESH—EE®R, ST T 5HMETF
I TEMBERET RS M R FEYRHEEOR, BE T FO6TR4E
S ST RAMR AN ANER. G, MEREFERFROEBEER (iR
Ji#. MBE. LPCVD. MOCVD %), ¥ F44%| (RIE. ICP. ECR. CAIBE. FIB
%) URGEFAEE (fusion) FRABEMNA T4 FREMHIE.
 ERAERAEWN=4OL FREFATE, 1998 4 S. Y. Lin % € RHRRE

REOET LY, 418 THEWEFHKRN 10~14.5un KIARMELEH (woodpile) RER=
# 5% F B4k, 2000 4E, S. Noda % 10 7EXE & H R ABIARTIN L S AHE L5 144
K EHARP, BIHHEE T RSB AEBEHEN Gads =40 FR4&; F
£, A. Blanco % M XL AAES RKEAFA, #1& T B2 HOBKHN
1.46um IR FEBA (inverse opal) ZMREEE = LT &4k, 2002 ££ J. G. Fleming
% 02 fEfl SRR = o T AR O R b R EE, ROEFEAS, B T R E BN
KH 8~20pm AL L ER=4LT F1k. 2004 4E, P. Lodahl % (131 ¥ CdSe
BTFREARESAGWN TiO, E=46F fdT, HBLMERFRRNE
e SRV PR R ] B BEUR M £, AE R TR T SRR N BT B R ST A 1
A 4. F4E, S. Ogawa % ' ¥ GalnAsP B TFBFSIARBEL N =40 TR,
HAE GalnAsP BTHEHIE B0, MR TSR, I T FRE%EH
g BT RS NEEER. REARNREAREH=48LTFREN
B & FIHEI A0 B RBSHEHIODTRIRE TR B R, (=90 7 RAiE s
&S, L RAGR B SRR B LM EEE R H & BB G EE
1, A B BB NI B S HER B AL 5 R, XK BRI T =467 &
RBR BRI

5= F @AM, BRI FEGKRHEER, 2R BEHN T
BT & B PR —4E Tk B, AMUEF SR HIVER B faas i 3 B AR F,
TERFE (Z4%) ERABRPENTE. BIASFE=ZEXTRENZEEW,
AR E PR A A B = A SRR PR T N — R I M S8 (SR
TR AR ) SRR, AR 4t T R B RA 2 I RIS SR 40 T Bk
MR SEDL =S REAR S, XM REREER PR ST A 268
X RO AR AR N AR, T PR 4 7 I 1A s T i e s 85 4 B
Wik, BREE TR WS, TR SR ARE T (Q H) F/MYE
B, WYKL ERCRENER. MEETHREMBT T S4HK
GHE BRI TS REN AR, TIEEEAEMER Si M-V k54 (o
InP. GaAs) R 8N F REBA T BB AMBFHAREN.

Si Z PR 4N T RERBREENET REEW, EANBHEHEEKRE
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R M A TR B, TS BN F AR B S AT A A
B FECRA RS R R, W B ERE 4 T RESR R KH % T2 5
HREER R HEE IR CMOS TEMA. Bk, BEPiR — 4007 RS RA
RS I R TR EI R B A L RIB A BT RAR N, —BELE BHEART]
ABETFEBREN—NEREE. BHREE. BN SR 0 Z4 K SOI
(silicon on insulator) A& &RERTAR 400 T M S AP FIRE Y6 7 38400 10 T ZA0RL
RS SIARKEN —ET K RARSH, AR PR _ELTRERFR
¥ SOI SFRAAE SHEM BER. L ERINAE: NEELTIEEF. &£
SERR AR A, Si TR 4O FRiE S 4 T RS, RE BT HIS
B S LI ES (AdTH)0o16., b DTS GEAE) MEE 0920
LB S, TN E T PARERR I, FR 406+ 5 R wT DUBE T v e,
ARHEHE A REERE. RIRIEEE. FRRE), BR T HB R
A,

TER AT, Si B PR — 4t T R idtils . B8 REA S S M
RiE BT HIAAER, TEHEARERREHDEEE RSB R e, fEE
FAFIT1H, 2000 4F, S. Noda 55 PU KA BH PR —4E0F R4 S 5N HE4 A
MEEERRBET N7, GIET PHEERKEE L TRk R, mE
BB MEAFRN RO R TR Q 1H . MBI B — N E R BT R AR, 2005 4F
B. S. Song % 122 & Q AN 6x10°(LWWLR) . HHBAB N 1.200/n)° (K
R FIUR R, 2006 4F E. Kuramochi 25 (23] 32 ILRERIG ST B
BRIABRIRE, Q (HIAF] 8x 105 (EWEAR, FUEHHER: Q H 7107, F R
2.5(Ao/n)%). 2008 £4F M. Notomi % 24 R N (> 100) MEREFR — 46 TRk E
Q WMERB BRI SEES, BRI TE PR S 0.01c(c H
H26E) T, TR, BT =R T LERSLE SERNE R R
IR AR FEF T RA T RN RIS, 2000 EVSIREEEREA
BB RS — ER PR 40 TR AR SMAR — 1 EEAE. BAlCD R
BEPAEEIETREN /LT BILESZ— B I5ER, TRERCS4ZED
FRARER TR — ot F R — NE SR 7 ). Ho, BUOG A ERER | F A RERIHE
M ER N TAEMBRAANNABRERS. EHHIEESAEST, BREAT
B4 A MEARINE Q HUEFIE L T eIt aT R BB R KRR,
IXFRAN T REFELR L R BN BN . M 2005 42, LB LR HIRERL
HFIRBCE R H BHERRF R, SRR AR 4T S AR I IR B 5 ik,
EARFERET R SRR E ST, BREhEI T ARSI 2L
3% [26; 2007 A2 Y. Tanaka % 7] [AIREF]FHRER B BB 738N, SRS
WIS, SIS FREAME Q [ER3)ARS]; 2008 4 J. F. McMillan % 28]
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18 ik S R ARER B R Raman BUETHIER. BB, HUR. HHLE. &
R A S th A TR R AR — 46T R SR, 2005 4F, Y. A,
Vlasov & 291 SRR /N BRI SRR AT Nt AT SRR S I 7 v, SEBL T 5
6T SRARE S A YR I R, H R R T R OCE R E] /300 BAT. 2006
E, S. Iwamoto %5 B0 ¥-PAR — 4 Fdmtk s MEMS SRk, B ks T4
FeF Bk _EJF AR, SR T N T SRR AR R A H]. 2007 4 L. Lalouat
& B g Wk KT R, I T M REA I S b — 46 RS MR A .
BT RN S, BT RHET-MHERE SR EE
AR, T RN R e, THREEOEE, TBRA -V BUEYESARETR
TR T AR, Hh GaAs BEIER T REEERT 0.8um AL EBH
HGE; InP PR —4bFREFERT 1.55um KRG EBOGIE. MREMS
BEMBAR, EHEANHTR 86T REE0EE, UFE R =K &5
—REWBEWS . PR -EIET R E Bragg RETER (X EHE) HER
TR STEOEEE. R Wik B B H T DL b B PR — 4k 7 kB EUR
SHEREE:, XIBOLRAMU B A 2R NBEOCERBURZE B2, KA, i B al
DL T4 H P BOE IR, 2001 470 2005 4E S. Noda /N 1831 43 Bl 546 [ 7L A
B MRS PR 0 PR A 25 4 SE B i HE O AR R R B PR . SE SRR E T
WA T SRR B, B R 4 T AR — 4
KT R AASEERI P AN B BN RS, 5240 FR08H N e kES
HseamE B ORRE, EEEA PR 4 T RgTh, BELTIEETANE
RIS, BB TR N A& 3, BB RN fr G 5m i 2 B 1H 77 58T
PEL TR (FEBEHREE L, TR) 88 ZEN RS AFHN A%
X oE, T LRSI AE AR NN B, XA BRI MO 28 A AN T B R e AR
BEEOER. FEREETHMINRPR L FREANMBEECE. 8TPK
TR T REME RN BN Q ERVMIAER, MR T RN RN B RE
S, T BRI BOL R EE RBIME . MME, APHERFE LR, BT
RAABOLRH R ES. & InP HE L M InGaAsP EFHF AR, 1999 £,
O. Painter % [33] #4788 —ALRM LT RAEMAEBOES; 2004 4, H. G. Park
& 13 IR T BT HREN M, T B AR T R B
B ERBITFR-GETRENZESIAMKTETFHPRR FREOFENEEN
M, AT HOCH BEKEE, AR T REDRE FBHEOY R R RBIE
FRAEBERRBA—NTR. RHERSENET ANPIR ST R iamiE, B
AER Q HE/MEABMEY, BREHNANET BT SEPKEMNEFY
EAAER T REX 2004 4, T. Yoshie % 7 JIl & R E T mAPR 406 7 ik
PEETRIGEMEEE L, BB EIEST Rabi 4R MEELR; 2007 £, K. Hennessy
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& [38] FRThHK— AN BT AR 4806 T R A iE T i In B R AL, W B
RS 5 BT AT BRI, R TR Rabi HROTAR. X—
SZRYIBIEH THEABNRT SNE Q FRAETFRAMET A TFEBRTFRETH
BT RBNELE, B TFRAMEAEEEZNETFRAMBER TH3) /1% (CQED)
RENMBRBE T —NTRFE.

7 Si M-V &L 35 TIRZ 4, &R PRBAREHMAEFRidber’
KT RBFRERMHA BB, A TELEFSKBRERR AN BER (EEH).
. BEENNR, AR P 4E5, Bk, &8 PREAPKEHFT LR
SH/ARETRREAEE 5. R R RERAMEE R B K HFE, BEIL 40K
K8 IR R KK E W B GROE FRANEE B P HEBOL BN —
HF &, MEEHT PR, EEIES 200nm K& B TR ESZENEHN, B
3, 1998 4E T. W. Ebbsen 25 (40 BRI, bk T WK A HMEFIR LN BN &
B, 7 10 B FILARMKE B HILEN MBRNT LGRS LS, &8P
— M O T SRR R SR, P IR ER, 538 TFR
T SR, i A ISR TR LTS 8RR (gkFLATER . S |
REZ), &R T SATT DA B bR L RmE | B RARNE, %
TR HEMEYABRIFEAFBRENAME B e R s 5E W B
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