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Research of adjustable-bandw idth opticalfilter

ZHANG Da-yong, L U Cang-li, L1 Jian-feng, LUO Fei, LUO Yong-quan, L U Hai-tao
(' Institute of Fluid Physics, China Academy of Engineering Physics, M/ignyang 621900, China)

Abstract: In order © study adjustable-bandwidth optical filters, the, Variation of Bragg reflection bandwidth induced by
electric field in cholesteric liquid crystal (CLC) was measured and anafyzed, Experinental results showed that field-induced
reorientation might happen when the app lied electric field reached a threshold value The pitch of CLC became gradient along the
axis under the combine restriction of app lied electric field and boundarny condition of liquid crystal cell and the bandwidth was
broadened with the input woltage, based which adjustable optical, filter can be manufactured
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Fig 1 The director coordinate system

TR TARIA R F] 2 AR AN w12 - 0 Ik

SFARTIRAE x-y VI LRSI xHE KA o



% 31E B a4l

SN

AR AR AR R BT 407

TR AN EIZAE T TPV i 1) < ) AR A T 2
WA s n = [coshcoshy, sindcoshy, sind, ] (1)
MR I TT AW E A T7 A T
AR N Ec =0,E, =0,E, =E (2)
WEHRS e IR SR R <57 1) FRL 22 BT (R e
TN 0 BRI SR 1R RAPR T RN

n = [coshcos(f, - 0), sindcos(f, - 0), sin(f - 0) ] (3)
SN ETS IR AL H) H B E RN N T
Tt

__1 2 kz 2
f = ku (V on)" +kg n-v Xn-— +
2 k
ks (n XV xn)z -_;'eer (n - E)%| (4)

ke =- szt (ka2 co§ B + ks sin’ %) (5)

T kTR SR ISR T AL | bopdR /s HH TSR AL, kg

FOREHEE R Ae =e ) - e, p RANTBIAN 6

BRI AR SRR o AR T FRE AR A TR S E e

BN TR LM B 5 2 R B B Wy A% B H T R
2H SRAFZRRL PrAs B H Ty R ] LR 2 -
db 21 (kp, COS 0, + ko SIN° 0,)

dz  p[koco$ (8, - 0) + ks sin® (6, - 0) ]

[kuCOS2 (B - 0) +ks sin’ (6 - 9) ];jizz6 +

(6)

1) df * d ,
2[ dj de[knCOS2 (6 - 8) + keg sin” (6, (4 6)] _

gb_d 2 _ __1 d Z_d 2 _ X
k, o decos (6, - 0) 5l 4 de{cos %, - 0)

[k22(3052 (0 - 0) + ks sift’ (G - 0) 13 +
—;eerEz sin(8, ~ @ c0s(8, - 0) =0 (7)

J(6)HT (7)2C AT AKIGE RSN e 3 R s e
SAFBRGIT FHEWR A e f 02— N5 HIpE A
PEBSAT AN AT [ o 3XRE AR SN L 37 R 5
SAFRIEFEIVERTT TR S 0 B IR RS R A T
AR WP MR Rt T F) BT T BB AR AL T Ak
FEARA AT LA BT V0 S B S S Y. e
SN 3 I SRR AR AL I R A IR I o 3 K T
AT BN -

PEAMN (8) X HIRTT LG H | o F IR A ER T
Biff 6, AR IO key M EA K o T ke Tk T THE
TR A O R A T IR 1
BT BN E Mt T AS R — e R AR

200101010
S T BT AR IR AR R S5 R 2B

indium yimide
glassy  tin oxide Pos)

&Y
L AR AT ARRNY
FISSINE NI NSNS INS NN

e e A A LS oy

L5
CLILESIIITIIIEIETLILE SIS ELIP S EIEESIIIIIISY.

gasket cholesteric liquid crystals

Fig 2 The structure of optical filter
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Fig 3 Experiment setup
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Fig 4 Experiment data
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