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Abstract By analyzing the basic principle of Solc filter, it was concluded that the filter can be tuned by varying

optical path difference of uniaxial crystal. As nematic liquid crystal provided with electric-control birefringent effect,
a tunable Solc filter using parallel nematic liquid crystal cell as electric-control birefringent phase element was put

forward. One representative form of six-patch fan structure has been designed and fabricated. Experimental results
revealed a good tuning ability of the device. A tuning range of 450 ~ 650 nm with spectral resolution of less than
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93 nm and a 550 ~ 650 nm tuning range with spectral resolution of 20 nm were obtained. The Solc filter has the
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advantages of high transmission and few sidelobes, and can be applied in high transmission requiring cases.
spectroscopy; Solc tunable filter; birefringence; liquid crystal

WL Z—.

@
WIS, AT IR M RAR 2 B T
A RORI AT SE MR 2 A . © N H AT B 32 2R T

W15 o 2 0 2 DR A T LG I ol 3
F1 Hh B X 3o % T B 2 0 9P Lyor 9 g o
P R T RTS8 O 0T 9 098 1 1 T
A LT SR L A 0 o R L Lot
SR 0 4 I R 0 0 T AR I O AL ‘
5 I R O P = AR A L FP
) Lyot 17 i Sole 1

TRUSE i R R 5 O O O R s 1) B AR R B A R A
FP s Y &% 0T

RETCAF AT HL H R P83 B8O . S B i AP — i B2
UL R kR AE ¥ FP O AR
LEIREDIIE =T T O e S 7 S N I P 1
RSB e D6 i S ETE A IR . FP i R vl

H1 22 G0t JR L PRI L 58 O PR L S L L (H
DRI S Jr (52 T 4 i B A ik 22 T 508 A1k . Sole
A B L R AT A S BRAR w5 1 e 1 o e R B T

CROF

TIEIE Fr & Ivan Sole fE 1953 4F B K2 H /Y, 1

T T it i IR T 9 8 B DBy A TP AT BRE
ST & A

A Yk 22 P RO — HE AR TR A8 DUBERE O 2 A BT B AT

S5 & R AL B — A T S db R 8 T 67 A B DL AT
PR A5 CH 2 08, DLl o i &m 5%

B HE: 2009-06-17; W& Fm BEI: 2009-08-17

HETH: BRHRPFI4(60708013) ¥ Bhif,

E&

* BIEBKE Ao Email: zzr@zju. edu. cn

B B A1 (1984—) . 55 W - W 58 A= » EZ T R DO & 1 7 AU BESE . E-mail: ericyang@zju. edu. cn

I C1965—) I L b R EENE R HOR SO RS T WA WFSY . E-mail: lihaifeng@zju. edu. cn



1784 ot &

¥ 50 %

bV G R EE VAW L B S DI - = (A U
Lyot B Sole BIEIE A A K — %E I B Ab .

[ W AE Lyot BUPEE A J5 i & A — % HF 7 Ui
BRI A OGO 5 B WF 4 A B G RT Z Lyot 7
VL AT R R T DT R A o L R BT A
PO RS G Lyot BUR G IR IR IEOL 45 . A&
SCIF B Lyot BRUJR & Al RS IEC A i BIF 52 05 14 8
Sole T8 R Fp AR [7) ity A28 4 JSOA 7] B 17 5710 R 98
BRI Sole B & AT IR 38 U8 O R IR X R AT
THIE M MR BFSE . Sole BIUEE A r &M
PR TE PP TRY 19 3 Ak T A [ 18 i Bk 2 o O HLAE i
Fi 7 5 A BT B — B E R BEE 23 A AIE L ROR
FeA — L A ST B P Sole TUJEE Fr ik 4730}
Yo G I B PLTH AR S B 35 Y X EE R A Y 2R
U8 R I — B8 R AR R A R B T A [ X 4% Rl
SRR HEAT e . o BFE Lyot F1 Sole £ 45 7
AT IR A O — S AR IR

2 Hwpatr 5t

I Sole BUUE S A el 2 A~ 4 ] (19 XA 5 & v
YL A R W C AT T B G T e AR R
T 0 Ry o B I8 A N AR R RS
x ISR T 536,58+ (2N — DB, J5 i 4k 2%
B 6K R R R 5 0 R P17 . B Sole Y g
Jr i G 3 A

—cos 2y = cos 2§ sin %F,

(D
1 2
T = |tan 2p3 cosy M
sin y
(@) . ; .
optical axis light-pass surface
electrode
N
I
i
i
[}
i
i

e e e e e e
o

-
-

ﬁ*%%%ﬁ%ﬁ&@ﬁ%rz%%mMmﬁ%ﬁ

W, d AR AFEE AEY T = 2mr,m = 0,
1,2-- fl1 g = n/4AN B}, iEH R T Fk.

B b A A 7 B3R & = 2mm B 77 A2 3 B i)
KAH 7] A 86 A B HOGIE XA R
Al
AW?
AT S AR R E TS IEO6 R B BRI X S A
Fr R BE U L . 37 S 0 11 2 W 42 58 (FWHMD 24 50
Al LUAR 4 (1 205

AAL/z — 1. 60

AAFSR - ( 2 )

Ao
2mN’
1 (3) AT L, Sole B 6 1 2 i 06 ) FWHM (HI
UE G R OGiE 43 BE A SARAL 22 AL R BUSUR L

ML b TH WEA , Sole B8 v I i 1 B | BT
R &R AN e, B B = n/AN B 435 ST i
WAET = 2mrsm =1,2,3 B, B And = mA ym =
1.2,3 I Y BT SO 22 And AT LAJE BT, Sole
RUPESE g vy 52 B AT P RO . WS — A S
AR b BAT BT 5 PR S5, O HLAE 3% SR 3 0 A
PR WA 53 2 6 Sl T ek 74 OUHT 33 32 TR O T o R
A LA ST S ROV . G S BT 1) SRR AR o TR
B 5 e AN — B oG AR BT AT R 1) WA
AR BB 2 T B T ) — BCH R AT T E DT
XA 5 1] B 18] 51 FH AR B A5 A I 1 () B
ARG TR S R TR A SO R )
A T Il CRI DG A 23 15 R 3 07 1) 5% B % e S dfr
S5 DT OAE XLAT I 5 An BB SO RE 22 And .

3

(b) optical axis
front polarizer
— e 118
- 9B
Yoo T B
e 58
e 3B //
p f rear polarizer
LC cell

BT Ca) A7 1 51 AH W s R BT s (b) 75 20 TE Sole B & AT IR I8 0 B 45 R &

Fig.1 (a) Schematic diagram of parallel nematic liquid crystal cell; (b) structure schematic diagram of

six-patch fan Solc liquid crystal tunable filter
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Fig. 5 (a) Test pattern of filter in tuned range of 400~700 nm, (b) test pattern of filter in tuned range of 550~650 nm
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