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Effect of liquid crystal orientation on LC/polymer
gratingelectro-optical properties and lasing emission properties
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Abstract: We report the effect of distinct LC orientations on LLC/polymer grating electro-optical prop-
erties and lasing emission. The volume grating configuration was observed successfully by observing
the cross section using a Scanning Electron Microscope. The diffraction efficiency decreased from
83.2% to 72% and the scatterings increased from 11.8% to 19.1% when LC changed the orientation
from parallel to perpendicular to the grating vector because of worse morphology. The tuning electric

field decreased from 13.6 V/ pm to 3.1 V/ pum when LC changed the orientation from parallel to
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perpendicular to the grating vector. The lasing threshold was lower when LC was parallel to the grat-

ing vector, which was helpful to lasing emission. The work in this paper provides guidance to the

physical insights of LC/polymer grating and dye-doped distributed feedback lasing emission.

Key words: LC/polymer grating; LC orientation; tuning; distributed feedback

un\:

1 7]

W ih/ REYOCH b T 00 R B BB R, s
AR A2 B E AR AT TAE# T2 i,
Wah/RE YO e 2 B TR REYIRG
S IREE NN ETVARTE Sk 7)== P )
S5k, A R BECEE FEA T X RO AR R A
TR E BN REWZ I H L HE T WX
(4 D A AR R AL 22 S B B S T 1] ARG T 9 X
Bl 55 0 [ B A DR A 3R Ak 27 350 S A7 L A 2
AR SN B R o HE B DT BB T X, i
28 OB 2 5 R AW R S HES) 1 — 4k 5 1]
PSSR, WA/ R O R R RO A
TG R B B AT LLIA 3] 100 %, BT IEE 1 41
FHL A 5 F B AEAED W /A W G M T LA
WL G55 A S T . KOG GRS 2 7 TR
YR & b i A OGS | A 1) D6 SRR AT LA S
U9 K 2 FE WO . BTG/ R A Yot
Wb 45T 1) AT AILIBOG A ol TR A TR B B T AR
SRR R TEOGIE TR SR 55 18 22 U A G B Y
FwTR

VTR SEg7/Pin ) LU T E i R S =
W g, BT T e i B REY
JZ B K 5 R G WL 22, XA 43 1 T8 LA 2
YER W i oy TTER G WP 22 O R EAE T
W EH R & 7 I HES RS SRS A A e ] T AR
10475 S U A/ S WG b R 0 S
et % & 5w HESIY . Takeshi Karasawa 46 A
RGNS T BORMA 22 X5 W /R A Y Oe G i AR
PEARZ I, AR SOk b, BT 2 0 iR f5 B R
Sr PO BEHESI S L et EEE R
S fofT A9 T B8 B 1) AT T2 TR G 0 B X YA it 4
T Y REEAE v W o T R T B O R &
HES WAy 3 DG O 8 HE A I XA /R
B WG H R DL R OGB4 O H B 8 5 e
NP IR E SRS N A e S il 0B L 7/RUN
BT/ R Y OCHE T T R DGR R

HEZ ST S T IMRERA TR M T 58 A
YR VE ML, DL RO i 43 F B0 6 O G kB
F WO AR —E iR S E L.

AR 18 SCI 1 OBUE fiE B O B A R T
RYNRA TR R AN R EE T 0 25 5 A8 46, 1% 2 il
& T WA T DM R S HES R R AW
JeH. A RO AR /R A Y OL e, fi
632.8 nm He-Ne 6 #% LA Bragg f A B X6l
(e AL AR TEAT T W, O R 4 4 R T
SEM S S i) 8% 8 JE A i AT T SRAE . A
HL 3, BLAE T R 2 1 S TR L) B T /R B
S R R I R . E TR IR A R
WOtk DCM, B 63 T, e Tl 2 7
B i OGS AR R R, 38 SCER ST T R TR
JEF b A& A R TR 4 B m B W /R A
A 4 407 S5 B LA R r Y SRR R 1 L I LA TV A
3 W) 6 98 HE SRR T S

2 % B

2.1 #R

il B VA 2R B W G ) TSR TR A T TR DTG
TR S A T SR R B R DL K AR R
FIA R . JCECEAARIE B P9 R A PR /] 4 AR Y
ME fig B N M M s B 1A phthalic diglycol
diacrylate (PDDA, 58.8 % it /0 . SZ56 i
H B AT TEB-30ACA RIE KA BB MmA
PR W), 29,4 % B & o3 8O T8 O6 n, I AT RN
1. 522, WA An 5 0.17@20 °C, ZZHEH] N-vi-
nylpyrrolidone (NVP, 9.8% Jfi & 43 %0 . 3£ 5] &
# N-phenylglycine (NPG, 1.5% i & 4350 Ph &
Y51 % 5F] Rose Bengal (RB, 0.5% i & 4340 1
B Aldrich 22 "I ER 4L, K SR Y 9 45 4 0 IR B 7E
WA AT IFTERE B AT BFE 24 h, LIRS
BISIMIE G . ¥PisR&4A 1TO JZ2 CGRILHE .
Indium tin oxide) [ 3% %8 FE i 181 XF 1 HE 51 , il £
P 2 W &R H 9 pm RS Y
il TEWEZ 00T S F 9U2R W IR & s W o B 4



i

846 W5 B

%33 %

PHUER B SR R A
2.2 WER/RE WM R

LH L5532 nm ELLIE N s R NI ¢
YAG #O6# (K& B =) 25 B 5 85 6 46 R
T, 23 [ 0 dpk A R o 1 3 B A L O s S Y AT B
(1R NS IS TN O TR S 2B e | X E s ki
(NPBS) 43 )5, 4 Mk BE LR 1+ 1 AL
S . YOG R M S 5 R & 3k ) 5 B8 o
Jo S AERE AT HC A . S B A O R
FH G B 8 AT R R e . W/ R A
WHE R A BB DK AL DL IE R 5 S %0
WIJefh 0 e iE .

Ay
A=

(D

.0
251n(?)

LB Y 632.8 nm He-Ne # %L Bragg
PG DLW/ 2R 5 e Y e A AR . il
P 4R 73 A BE (PBS) 73 1) % 35 5 56 LA K A3 Ot
PEAT 5 A IF AT O H AR D0 A5t D00 5 5 O L R AT
SOEHE S KUK P oraE,

WS BN R
[Feac ¢ o
[

YL MR

X
y@<’ [RH8
V4

1 W/ R G o DL R W S s R
Fig.1 Schematic illustration setups of the LC/polymer

grating fabrication and characterization
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Fig.2  Schematic illustration of the LC/polymer

grating tuning
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polymer grating excitation and detection
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Fig.4  Time evolution properties of LC/polymer

grating diffraction efficiency
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