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Quantum effect and the bandgap of anisotropic rectangle photonic crystal

LONG Tao,LIU Qi-neng

( Computer Science and Information Engineering College of Chongqing Technology and Business University , Chongging 400067 , China)

Abstract : The quantum effect of light wave mode is studied under a condition that the light wave is restricted in 1-D

anisotropic rectangle photonic crystal. The bandgap character of TE wave and TM wave are calculated by characteristic

matrix method. New bandgap structure of 1-D anisotropic rectangle photonic crystal is obtained. The bandgap frequen-

cy and transmission angle increase with increasing quantum number. The bandgap frequency of the same pattern de-

creases with increasing rectangle side length.
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Fig. 1 1-D rectangle anisotropic rectangle photonic crystal
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Fig.2 response curves of the bandgap versus g ( TE wave)
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Fig.3 response curves of the bandgap versus g (TM wave)
& ML, L], (1,41, 01,7,
P2 AR 3 Al (DTE JBEF T™M ey (1,17, (1,
41,01,7 ] =AREUER B 7 28407, X 3R TE A

TM 1 4 AR 2 R B2 . QTE e[ 1,
1],01,4],[1,7 ] =AM AR AT iR vt 43 e
g=1.07,1.10,1. 15 4b, RBP4 A% A% 1 45 R o0
Bl R G K, T I 1 £ B A Y
A A 23 Ut B AR R B T G K iX 5 TE
PWeAllF . GTE PFry[1,1],[1,4],[1,7] =48
A TR TE A B Ag =0.38,0.40,0. 43, JI &
AR (0 W36 0 T I A =X 8y 398 m g 3 K
TM&mhl][bﬂ[lﬂgAﬁf AHY 1R 4R
FEREAY M Ag =0.26,0.24,0. 21 ED%%@%I— AT
R T AR 2 T B G I /N, X 5 TE P
Ao FH. TE g 1) A% 1 45 22 5 B2 B 2. % K 5~ T™
T AR R B 30T 8 T B, 3K A% 1) S s T
(LNIDEEDE
4.2 FHEFHRMATERND

H X (8) AT LAKN, B T iy i 30w 25 51 i
— A 1) SRR TG R AR OB AR O 1)
TR AT WFFEALHRE T ) 235000 R — 2 4% ) S
3N 175 e it NS Kb ob 3 AN i DA T e EB A )
N a =4x,,b =5, I B G2 W TE B
T™ #eiy[0,1],[0,4],00,7 ] =AM AR Fifi i
S 0, e py 2, sr BlanE 4 FE S Bis,
4 F1El 5 ap g OTE PAy[0,1],[0,47,[0,7] =4
1L Y 25 A X R Y A O A o B AE 6, =
0.095 rad,0. 170 rad,0.680 rad &b, B & k0285 Xt
L P35 ST A o B RS 2 A 3 N O, T™
1) 25 A5 AR Al o 07 1) 38 S5 vt Bl A5 X 0 1
B BG iz ok x5 TE FEAHR. @TE #i[0
1],[0,4],00,7] =H00 4% %ﬁﬁ%ﬁ%%
Jo W 5 Al ok A6, = 0. 034 rad, 0. 170 rad,
0.310 rad, RP#5 45 2 2507 X B /Y 37 55 #8567 Bifi B
ST BT B R, TM P A 45 458 o A5 Ay X
JNE 14325 5 AR T o, Bl R X 1 R i 4 K
BRI TE BB 8

s U LA A oMU LA
osl Il TV oel W \/ 0.6
< o4l V\ “\// v T 0.4 “ 0.4
0.2[ I { 0.2 0.2
| { /
0.06 0.08 0.1 0.120.14 0.3 N 0.6 0.4 0.5 0.6 0.7 0.80.9 1
0,/ rad 0,/ rad 6o/ rad

(b)[0,4]

(¢)[0,7]

K4 ZSAREE N A 60 HINARE HEZE (TE 35)

Fig.4 response curves of the bandgap versus 6, ( TE wave)
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Fig.5 response curves of the bandgap versus 6, (TM wave)
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Fig.6 response curves of the bandgap versus b and g (TE wave)
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Fig.7 response curves of the bandgap versus b and g (TM wave)
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