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Abstract; One dimension photonic crystal coupled microcavity structure with anisotropic left handed
materials is investigated by means of the transfer matrix method. It is shown that two kinds of mini-
bands are formed in the structure. One is conventional Bragg miniband, the other is zero mean re-
fractive index miniband. When modulating the thickness of the cavity, two type minibands turn into

two type of Wannier-Stark ladder. The transmission and period of oscillation are found to decrease

with the increasing gradient factor.

Key words: anisotropic; left handed materials; photonic crystal

1 3l E}

2000 45, Smith J8& il it R 25— B 22 T4
B AR 22 T bR R B AT B 5T
PR ESEBR 4% o] [ 9 20 T BRI
LR AR IR 3, DR S N T 8 0 R S M b e 2
I R PR 25 (4 R U R B0 I 2 R 46 e A
LR IEF) ) 2 A TE — S 52 B A7 A LR EIORT £

W B, 2017-08-15; f&iTHHA: 2017-10-12

E A8, i LN T 4 09 26 T 41 BE 2 02 4% ) 5
PR, 203 Ui 2 5 A% 1 S PR, 1968 4F, Ve-
selogo 7EFLi% SCH B IR 2 4% 10 5 Mk 42 F 4 %}
W Smith Xt 4% ) M2 F A RHEAT T R
SR JFar 4 F 4 BRSBTS
4 52 B 57 (Indefinite media) , B A8 52 B 5 43 4
4 2R R FAEHA] ) i 5% 8, AT AL A [R] 19 1
WG AL TR RREDS o 45 ) 5k 22 F bR AR

EEUE: I79H ARG (201701D221096) 5 KA A SLAEBTFE 4 (2017131) 5 M LRIBHR 234 (2014-B-04) BB 1 H
Supported by Shanxi Provincial Natural Science Foundation(201701D221096) ; Science and Technology Project of Datong City
(2017131) ; Launching Scientific Research Funds for Doctors(2014-B-04)



542 b3 ot

C I %39 %

I B H ORI 5 R K B U5 . AR
TR [F M2 T ARE, £ 1) 22 TR A
DilE . TEREE KA T, & ) S P 22 T 41 kL AT
DAARER 5 1) [ P 70 -4 Rk 52 30 A 2 o 110 ol 1
PO 0B 4% ) SR 22 AR BT R AR
FETESEAL T 45 1] [A] 22 T 04 B RAT T 44 R 4H L
JeF E AR AT SR

M AR E RV 2 S ik e
BT IR, T B 2 WA,
WAL B IS AH BAE T, B B B AR i
], BRSO FAREE T P AE S i T b A TP Y
Wanier-Stark 251" 5256 dh 78 26 PE IR K Moire O
Pt EEF| T Wannier-Stark 25, J6F # Boch
PRGN T LA SR 345 Malpuech 838
EBESE T O AR S5 A P Ot % Bloch i
50 N TE SE 56 b X AS R 45 44 o i o2
Bloch 4i& & AT 0F 5, Bl 40 Z2 LAk G A% A
Jo7 55 S M A RE 52 R HE 51 Y o J] 0 45 44 | Bose-
Binstein BERVKS5, L3245 4 0 524 J TH A
A SRR A O 4589 H B9 Wannier-Stark 2%,
BARIARIE , ASCHR 1% 2% 0 Ve 22 AR
— 4G AR G OB S5, T A R R
Wannier-Stark 877 £F T2 G5 1 20

2 AR

AT TEVAT, 763530 1 6T A an SR A —
ARG, TEE AT B st I — AN g, an SRt
F o P — RIS, B h &
HB— 2 5035 Gt 0, R0 AR IR M
RERN£S 1] S 22 AR R — 4 T db R v
LI — R PG, R TP A R
— A EEBEYT A B, — & Bragg B, i LA
SAEX A B R B — R B A, B L
e T AR A U S MR L b A
IEF ML, B A4 S A2 FARE, € R IEH M
Bh, BRI RE A B A AH [ A A H R BOR G 5%,
HREREARF, XHGT A BABA Al C 288
HEZ B S5H AT LIRS (B (AB),C) ,B(AB)
m Hl n FEoR T AR RS 1 JE A%

fBCIsE HL R P L2 T B 31 — 4 T i A
AU (B(AB), C), B(AB) Bk A ML/
BT R e, =4, u, =1, HEHZ C FB R
JZ A FARF R R EOR G253, il R 45 1) Sk

ZEFMEUZ B B9 v R BONTG 3 R BT 515 £
(MBS eI 75 WE

.. 0 0
g, =10 & O

0 0 &

Mg, 00 )
My =0 puy O

0 0

L C IR AR L dC, ,, =8dC, 8 HIESEAE
TRIBRBE R T, X FIRERERT § =1 i, TR
JEERD BRI 3K B 4 AN S5 44 W] LU AR B B A A
BRI ) S 22 FARHEL S B — 4B ik 5 —
RN ER I S HED

K1 LT AR S MRS R 2R o A Dy R
HIA BUR R, B O 4% ) S M 22 T BB, € i AL
I REL

Fig 1 Schematic representation of the photonic crystal pho-
tonic crystal coupled microcavity (CMC) structure. B
and A are anisotropic left handed material ( ALHM)
and conventional material, respectively. C has the

same permittivity and permeability as A.
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Fig.2 Electric field distribution and transmission spectrum in the Bragg gap. (a) and (b) are the scattering state map and
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Fig. 3 Calculated time-resolved transmissions in the Bragg

gap with different thicknesses gradient 8. (a) & =
1.002. (b) 8=1.007. () &=1.009.
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Fig. 4 Electric field distribution and transmission spectrum in the zero mean refractive index gap. (a) and (b) are the scatter-
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