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Fig.1 Transmission spectra for a one-dimensional photonic
crystal with 3 defects at Ad=0 and Ad=0.003A
drepresents thickness of the third defect layer
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Fig. 2 Maximum transmittance of defect modes as a
function of N, at Ad=0.003A

T PR B A R I RSO0 T 5 il il B AR 5 — 5

FEEAERERE RO E R, A AR 0. 1816 Ayt
PRSI B 3 R R A B KRR E BN B8] —Fh &
FRFEFIRPOETF X . MUEEHRAFTXHEN,
i OCRYT SERCE R A 3X107°, [F] B ik
BRIV B ISREE

2 SINEANBERBIEAE=ZNRIER

] ) B W & JR TR A R A, BT S AR BE SR L 3
ML . FEZIRT, M5B HGBO 1 o XA e
JeATE R B K n,=1.54 .n.=1. 75, T H R £ H
0.209. DL 5 BU B AR NS = BRPE R, i 3.
TEWRA SN B W B 4 AT A AR
W Jgrm . MYy = B MR AR ERT
WAMBRERE Ve 5. W MAa T RHS & E214k,
KoFalim = 8w, B EB K mEE AKX, 53
Ko 7S = # mrAT .

M N,

x-polarized
light

H3 WHEZAGBEN-—EXTRANEN
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Fig.4 Calculated transmittance of defect mode in the
photonic crystal containing a nematic liquid crystal
defect for N; =6 as a function of V/V¢
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Tunable Transmittance of Defect Modes in One-dimensional Photonic
Crystal with 3 Defects
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1 School of Sciences s Xi'an Jiaotong University , Xi'an 710049
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Abstract By propagation matrix method, the property of one-dimensional photonic crystals with 3 defects
was analyzed. On condition that the distance between adjacent defects in the photonic crystals was long
enough for a degenerate defect mode to be produced, transmittance of the degenerate defect mode can be
tuned to the full extent by a change of the optical path of one of defect layers in the photonic crystal.
Nematic liquid crystal was introduced as one of the defect layers. As a result, the transmittance of the
degenerate defect mode in the structure can be tuned by a change of the refractive index of the liquid crystal
upon the application of an electric field. For the system, the maximum of transmittance was 1 and the
minimum approachd 0, which were calculated by 4 X 4 propagation matrix. Possible applications of this
system were discussed,especially in the field of communication where a optic switch can be produced.
Keywords Photonic crystal;Defect mode;Optical switch; Filter
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