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Development of photonic crystal infrared stealth materials

ZHANG Yuan-kun, YU Ming-xun,PAN Shi-bing, HUANG Cheng-liang, LIU Zhong-gang
(CNGC, Institute 53 ,Ji'nan 250031, China)

Abstract ; Infrared detection has been widely used in military area. How to reduce the probability of military targets
from being detected and discovered by infrared detector has become an urgent problem. As a new kind of artificial
structure material , photonic crystals have wide applications in the infrared stealth field because of its high reflectivity

of the photonic band gap and low radiation characteristics. The basic concept and characteristics of photonic crystals

are presented and the research status of photonic crystals are reviewed.

Key words : photonic crystal ;infrared ; stealth materials

1 5 75

B B AR AR = KRR E R AR Z —,
Hrp s S H AR G4 TR KLE . 205N B4 8}
AT REARE S H AR P 21405 S RRAE , AT 52 3% H
PRI AT . LG R 2L IR B 7 i EZAK A T
MR A SR, AR, T G5 Iy ke et
S B B RIS, BIFFE N 53 AAE AN BT R 2R T B 1) B
ARILAMNR B I . T diRE I —FE R A
AR AR BRH R G280 10 SR R SRR
PR LA B U EA ) [ i RISt AT B
MALLAMR S A ST I AN
2 RFREERES

1987 4, Yablonovitch'"! \BHE FHi S T Shfk
SETF R BIAFAE , LTS AE R I, John ™ 3238 T Ha 4
Jo i fm A A — AR SR 1 Anderson RiBGFAFAE,
XPIALIEIR A TAE G F AR B B e T Al

I di A (Photonic crystal ) iy AN [/ 4 HL 3 2 91 I
PR 25 (6] 4 — % 1 J S HES TR, 5 2 SR H A
WL R I B — R, e T A AT OE T BT )
L7t Bt (Photonic band gap, PBG) , X1t (g 4 R fir
TG B L Y, R A REAE G T e A P AR A
— BT AR AT BCHE ) 1) 25 AR R R0 1 AR 20
—2E T HERI =G TR
3 RATFREREE

JeT R PR, 5 — D E 2L T
A . A IE B SR RO R R AR AR T
SRAPL T LT REAF B, A£G T i A A O 1 B 18] )
PR BELEAI AR (14 L R U5 58 AN BRI I Y DX S8R, 5 0
WA DSRR Rl TR o T Il A 0 B AR

EE A RIREL (1988 —) | 93 RV, T2 NS RE bRy
T FIE TAE . E-mail : fylkzykk @ foxmail. com
i B H#E 2013 -01 - 17



968 5 RS AN

B4 %

BOCATAER RN, A5 [F] I e = A2 (1) A
L RO SR AR AL, o BB A PS54 . (2) 4
HL RO AR B2 R, — A IR RE B L
{ERT 2 WA A BTN, (3) 4 H 0% A A
B 55 AIA AT R AR, B R S A A X D 1
P RAE A — DR

T AR A A E BRI RO T R, SOy
Anderson Japll, WURAEG @i b o AJERN AR B2 1Y
BRI , T2 I B A0 38— B O - k2 iR BT
R B, — L 25 Bt B A 'R G v, IR 4 3%
AN ERFEEFRAE G T SR . B AN O 7 A AR TG Bk
Bea , AR AR 00 SR 25 A 0 Jo SO 5K AN A A R Ui
Ko (HIE, — BOGF S EA B Pt B IR Ot

A vhogt T RE H BUSR AR S I BRI A

A A P b 5 P 3 A0 5 0 e 5 s R 97 4
RSy QAN (S S5 R NG Y NG Sl SR Ll et B2 WAl
AR, PR BLEN A SRS, T HAEE
S BT B DI i Bloch ML AR5 2L T
HE Lo [RIAETE S A 0T 1 1 6 7 R A
BRI B, BTG 1 BR R O, ) A AR5
S, 1B Bloch b [MIHE AR 5 B HOGF ML X
FELEDG 17 Bt B AT 1 6 £ A5 48 358 7T AT Smell i
AR AEHT BRI X — L 5 OB T
SRR A B RE, BRSO T S 30 2 O T RB AT 4
MEER . B Al fEE s R B, S B R 5
LY ANGIR TR S o S/ S
4 MRS FRETRINK
4.1 BRI

B MOGF R AR E SR S DOk, BRI A
AN AR ZR A OG- R AR S BN 5 R AR e B )k
] R A 3ok S P RN Y R AR AT D) LA
aY (6] 35 09 W FH T 20 AR B & v, 1991 4 Yablono-
viteh P VR T 45— B T S At BT SR 14 7 v 2
TEHT A28 3. 6 11 Si GaAs SEA1KL BB T ¥
BithVr 2 BARN Tmm (8411 52 8 0T 53 A e 45
B ZHEGEHD TR . I HAR A AR AT R
1 M2 A B B 1) 55 /M B ) H, 0 1B AT AR] 7 1) £ 4%
2 IESE T 6 A5 IAF e, 1998 4F, 3%
Sandia 1 Ames 5235214 S. Y. Lin 259 (i F &5 47
SRR 22 A S SO 20 T S SIS R R 2 SR
R 5 25 il 2% 1 woodpile 4544 36 T A, 1% 45 44 8
10 ~14. 5 pm BB BE— ZRAR 58 906 12571, X%
W BOC AL ZER AT A2 12 dB, I3 H 250505 2L 0°
30°.40° ,50° .60°Ff] £ A SR, Ho S 338 AT DAk 3|

90% Lk FUNE 1 7%, 2001 4F, B. Temelkuran 2"
TFSE 4 ] S S B il 28 ) — ZE 6 AR I T A B i
WAE4.5~5.5 pm 18 ~ 12 pm PALLAMKR S B 1
TR AR IR A I T A R

1000

T T T T T T T T T

photonic ~ <100> &q k
crystal
<l t= o
o
£ 100 e
g
. (a)g=0°
10 (b) ¢=30° i
(c) q=40°
(d) g=50°
(e) g=60°
! : * L L PR
8 10 12 14 16 18 20

Wavelength/ um
K1 2R EEARHESS O F S IR AN R A BE A S B B 38 i 1

Fig. 1  polycrystalline silicon woodpile PCs with different incident angle
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the reflection spectra of multi-cycle

heterojunction 1D photonic crystal
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