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UTO Takoe OOTOHHbIN Kpuctann?

Eli Yablonovitch, Sajeev John, 1987: npeanoxeHa TpeExmMepHas CTPYKTypa C
LLenblo B CrekTpe oOTOHOB.

John D. Joannopoulos, “Photonic crystalls: molding the flow of light”, 1995.
DOTOHHBIN KpUCTanNn — cpeaa ¢ NEPUOANYECKN MEHSIIOLLIENCS B MPOCTPaAHCTBE

,D,I/ISJ'IGKTpI/I‘-IGCKOI?I NMPOHNLAEMOCTDLIO.

POTOHHbLIE KpUCTannbl Vs. MeTamaTepuanbl




[1naH goknaana

= OOwasa Teopusa. AHanornm mexay
KBAHTOBOW MeXaHUKOU 1N NMNHENHOW
9NEKTPOANHAMUKOMN.

= Knaccbl OTOHHbIX KPpUCTaNoB.

= YcTpounucTtea, ucnonb3aytowme OToHHbIE
Kpuctannsbi.

* HeoObl4YHblE ABNEHUA B POTOHHbIX
Kpuctannax.
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Obuwaa Teopus:

aHanormm mexgy KBaHToBOU MeXaHMKOU U NIMHENHOW

9NEKTPOANHAMUKOW.
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Teopusa Bo3myLleHU (B TOM YUCME ANA y4ETa guccunauun).
[TpunoxxeHua Teopuu rpynn, B TOM Yucne — reopema bnoxa.
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Knaccudoukaumsa OTOHHbIX

KpUCTannoB
OpgHoMeEpHbIe [1BymMepHbIe TpéxmepHble
[Mepnoguyeckne
OV3NEKTpUYeckme [nactuHel (Slabs)
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OpHomepHble OTOHHbIE KpUCTanNsbl

= “+ ~TM: cosk.d+ 2] +@ sink,d, sink,d, —2cosk,d, cosk,d, =0.

ke, ke

TE: cosk.d+ £+ﬁ sink,d, sink,d, —2cosk,d, cosk,d, =0.
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PacnpocTtpaHeHue nog yrnom K
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[1pu pacnpocTpaHeHnn nog yrrom K
HOpMasiv 3anpeLleHHON 30HbI HeT.
MoXxHO Nn caenatb MHOIOCIIOMNHYHO
CTPYKTYpY, OTpaxaloLlyo CBeT,
nagaroLLunm no nNpom3BoSibHbLIM YrioM?
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JlokanuisoBaHHbIe COCTOAHUA Ha




XapakTepHble CNeKTPbl ABYMEPHbIX

d0OTOHHbLIX KpUCTasnsoBs
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JlokannisoBaHHbIE COCTOAHUSA Ha
aedeKkTax
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TpexmepHble POTOHHbIE
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AONoHOBUT

Eli Yablonovitch et al. (1991)

.
\, Voo :
3 A Yy

P )
I

Dielectric

0.9

08

—
0.7
Q:

AL
L/
|

N\l\\/{/\

Photonic |[Band Gap
0.5

"

04

Frequency ma/2rc

03

02

01




Woodpile crystal
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ObpaTHbIX onar

Vlasov et al., 2001
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HabnoageHune nokanm3oBaHHbIX MO B
AbnoHoBUTE
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HabnogeHne nokann3oBaHHbIX MO B
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[loBEpPXHOCTHbIE COCTOAHUSA
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[lepuogunyeckue nusneKTqueCKMe
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Photonic-crystal slabs
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OTpuuatenbHbIi NOKa3aTenb NPenoMNeHus
B (DOTOHHbIX KpUcTannax
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OTpI/ILI,GTGJ'IbeIVI NOoKa3aTellb NMNpPeJsioMIeHNA.
IKCNepnMMeHTalibHblE pearindaunm

Zhaolin Lu et al. (PRL, 2005)
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30HHadA CTPYKTypa 1 ANCNepCcrUoHHas
NMOBEPXHOCTb.

DOTOHHBIN KpUCTanm: a=6.35mm, e=25. Cxema ycTaHoBKM 1 pacnpenenexme

Paamep 25mmx140mmx127mm. VHTEHCUBHOCTU. Pasmep npegmeTa —
3mm, pasmep n3obpaxeHuss — 8mm.



QP dekT cynepnpusmbl

Hideo Kosaka et al. (PRB, 1998)
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IlnHenHaa camokonmmauus

a air

photonic crystal (APL, 1999)

(a) lens case

6, =8"

. _incident light

Hideo Kosaka et al.

(b) collimator case
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