308 HOW DL = j:ﬁ Vol. 30, No. 9
2010 4F 9 H ACTA OPTICA SINICA September, 2010

XEHS: 0253-2239(2010)09-2710-04

T HE e T AR S 5 22 05 A Il 2
AR KA

(P I HL 24 Sl (5 AT 8 BT » Y195 R AT 210003)

FEE MR 2Z U R T 45 2 K 22 U A5 3R 0 P QS — 36, [m] B s R IR 50 T R R 1 Dy — ok b RE B iz i
TR G AR R G iR DG IT SR B % S I RE S 1F o D6 T AR R K O 2% B B R AR ZE G Dy B R 2%
P VR A AR TR A RS . AR T b T A R O T o A AR TR R A 22 U R 2% . O R RCR T R VR B
A I S5 A8 38 3 78 SR AL SE 7R SCB IR &b (8 FL B AT RO T A R . AR AU BA AL A S ) R R 22006 T
H A B R B A ABCR R AR B AS TR . I AL S 25 TGS R 2% D A L L WK AS R AT R . D A R L
il Z% AP RN EE KT 30 dB, P61 RN 10 kHz, BATREBUNG 5 T 455 B A G4 .

KR OGH T KBFZ UGBS L T R 5CB

FESES TN761 XHEFRIRES A doi: 10.3788/A0S20103009.2710

Terahertz Wave Modulator Based On Liquid-Crystal-Filled
Photonic Crystal
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Abstract Terahertz (THz) wave modulator is a key element in future terahertz communication systems.
Meanwhile, as a new kind of material, the tunable photonic crystal is widely used to fabricate modulators, switches,
filters, and other functional devices in optical communication systems. The combination of THz technology and
photonic crystal technology provides a new approach to design the novel THz wave modulator. A novel THz modulator
based on the two-dimensional silicon photonic crystals is presented. The structure of photonic crystals is consisted of
the combination of line defects and point defects, and is designed to be the tunable photonic crystals by filling the
point defect with 5CB liquid crystal. By applying the external electrical field on the point defect, the frequency of the
defect mode of the THz photonic crystals dynamically shifts. Based on this mechanism, the device can modulate the
on-off state of the THz wave propagating. The numerical simulating results show that the THz modulator has a
modulation depth of more than 30dB., modulation rate of 10 kHz. and a small size. ease to integrate.

Key words optoelectronics; terahertz wave (THZ wave) ; modulator; photonic crystal; 5CB liquid crystal

1 8 7 i PR ISR 4 i 5 AR T
J 2 CTH 36 BB T 0. 1~10 THy JeBr  DFICABR RO R G0 AR PE 7 M), T A b 2

F PR B ) A T K LT e 2 i g Aok PR A BLUR RS TP ORBE R — A3

L B P S AN RS 5 R T A LR FH AT 38 38 O i A e 52 BRSO 2% 0 /9

HILL AR 200 B o 0 T 8 R 3 SRR s v, B TR RO SR — BRI A TOE T

1o A R 9 S TG 0 £ TS R s AR A TR T AR O R B A L T A% i

Yk B 2009-10-16; WEMEB A B H: 2010-01-14
ESTUE : i aUlip i KA BT G (NY207053) 5% B A .
EERN: B BA98S—), B LR A, FENFOLEF S ARE M . Email: sujianl12@126. com
SR E A PREGNG (1958—) B #  W LAE S, E RN FOLEE 5O ARE T WM P, E-mail: chhm@ njupt.
edu. ecnGRFIER D



9 4 o WREE. EETWAOLT

sty AR 1K) K 2% 95 7R o 2711

DA AR 9 1 5 P2 RE 7 5 0 HR W] O 1 AR A
B RE S AE SN S WU R (L O W DL RO BE
S50 3l BORE h RR S BT S ORI Y B BT
B 45 KA 4 T D R A A4 DRI T T )3 T R ARl
TFIE G PR M O ] ) g RO 18 e s 55 O R AR e
o B TR G & AT T R 2% B B 45 i Ot
T B AR B AT RS L T LU AR O AR Y
KA ZE WA W & . AL, M. Koch 45 F]
P — DB B T R A Ol AR A 4 BT S
TR A8 28061 & AR VR ) 6 o 4R T X 4 LT S 2R
R 2 o e 19 17 B 320 % 40 38 A B AR BE Ui - A 1t 9
] R FEE B A7 A R S R BE A bR AR B ERAR

AR SO AT T — iR B 45 4 1 T O
Tl A 8 R 2% D R R o 2 T 8 D Bk L BS
TSR R VERTR A B I O T S AR S5 4 L A Bk
Qb3 FE SCB R > 24 % 5CB R i Jin gk i e 3 1
TR AT S R A A A O e A R B A R
A B 25 TR » DT S5 B 0T R 2% 5 F)  BB R Ah

2 S AL AR TR R ) AL B
2.1 HHIBREN

BT A A R T AR A A A s AL B g
e R AR E R @ =30 pm. AL RIE . &
ALFAR =0, 45 ao FEIRA TN @ 2k » AR K
VB PT S RN 3. 4 AR Z M RN, R TE
SERAT B G T b A b s ALAL LSS SCB R
FERE A4 80 A SR B o OF 7R B R P . AR
Ja A L BB Y L R PN 23 3 5 R AR AR
IR ER BRI AL T — Lk B B R R R S5

WE 1 R
!Hz wave ouput

etéetrode (top,bottom)

y
x E

11 R 2% I 7 ) s AL Y
Fig. 1 Model of THz wave modulator
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Fig. 4 Transmission spectra of “on” (n=1.67) and
“off” (n=1.77) states
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Fig. 7 Steady field distribution of “on” state
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