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Abstract: Electrically controlled holographic varied-line-spacing (VLS) grating based on polymer dispersed liquid
crystal (PDLC) is reported. Varied-line-spacing interference pattern is generated through interference between cy-
lindrical wave and plane wave, and recorded in PDLC. Characteristics, such as spatial frequency, diffraction and
electric-optic, are analyzed by experiments. The results show that the trend and range of grating period match well
with the theoretical simulation. The relationships between diffraction efficiency and exposure intensity as well as
exposure time are studied. The grating diffraction efficiency can be achieved more than 70% with spatial frequency
from 530 mm™ to 650 mm™'. Meanwhile, the grating has good electrically controlled property. The threshold voltage is
2.4 V/[um, and the rise time and fall time are 300 ps and 750 ps, respectively. The grating not only has advantages of
ordinary VLS grating but also has electric-optic characteristics of PDLC. It has potential applications in the fields of
optical fiber communication, photoelectric detection and spectrograph.
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Fig. 1 Simulated interference pattern of varied-line-spacing
stripe.
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Fig. 2 Experimental setup for fabricating VLS H-PDLC.
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Fig. 3 Measurement setup for line-spacing of grating.
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Fig. 6 Measurement setup for diffraction efficiency and electric-

optic characteristic of grating.
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Fig. 8 Diffraction efficiency of gratings with different
exposure time.
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Fig. 10 Measured response time of gratings. (a) Rise time. (b) Fall time.

DOI: 10.3969/j.issn.1003-501X.2017.03.011
(a) Tek JL @ stop M Pos; —‘mooms
=
1)
P -
P
300ps
2
By M 2.50ms
21-Dec-15 1413 (a)
-+ S
4 zn V%

SEEG 4% T HLE R H-PDLC A8 [A]FE LM, 40k
] A 120 s BEE5R EE N 20 mW/em? B 45 T F 34947
SR 76% 14 AR [ BECAE , 2O BB R R 2.4
V/um, WREFRIBERSIERIAE 1 ms LT o 1ZGHEIET
LA 78 [ B E AR AT JE A H-PDLC A7 4 B 35 5908
R, TECEREE N HDE R A E . A O A
—EMNHTE, BEAMETE ST . G RIS vy H]
st B BB L

EEH

IETTHE TR SR H (1422138); [
THE S AR H 58 =150 3 % B(S30502)

S22 3Rk

1 Hall J T. Focal properties of a plane grating in a convergent
beam[J]. Applied Optics, 1966, 5(6): 1051-1055.

2 Shi Lun, Hao Defu. Theory and applications of varied line-space
gratings[J]. Optics and Precision Engineering, 2001, 9(3):
284-287.

BFHE, B R RAMEATA A A RIEA M A [J]. b HE AR,
2001, 9(3): 284-287.

3 Liu Zhengkun, Tan Xin, Xu Xiangdong, et al. Study on resolving
power of varied line-space grating[J]. Optics and Precision En-
gineering, 2008, 16(7): 1153-1157.

X B, RE, AR, F. OEMERMEES ALY KF
HroE 142, 2008, 16(7): 1153-1157.

4 Jin Feifei, Liu Shibing, Zhu Xiaoli, et al. Design, fabrication and
self-focusing properties of varied line-space grating[J]. Opto-
Electronic Engineering, 2009, 36(11): 48-52.

FeR, dm, R, F.OARETAMEMT. SR
WAFRJ]. e 142, 2009, 36(11): 48-52.

5 Shi Lun, Hu Dejin, Hao Defu. Phase scanning method for fabri-
cating varied line-space gratings[J]. Opto-Electronic Engineering,
2004, 31(11): 35-38.
iHiE, $ikd, MRS ARk I1E TARE RARJ]. b T2,
2004, 31(11): 35-38.

6 Lou Jun, Liu Ying, Fu Shaojun, et al. Design of varia-

355

10

1"

12

13

14

15

ble-line-space plane gratings with holographic recording[J].
Proceedings of SPIE, 2004, 5636: 551-559.

Bai Huijun, Wang Yuefeng, Wang Junzhen, et al. Cross-talk
analysis of spectral beam combining with volume bragg grat-
ings[J]. Optical Instruments, 2012, 34(5): 61-65.

AEE, EEE, TEE, F. ORI EA R ST
HFALE, 2012, 34(5): 61-65.

Liu Chao, Sun Qi, Chai Yating, et al. Impact of tilted fiber bragg
grating period on its transmission spectrum[J]. Optical Instru-
ments, 2014, 36(1): 58-61.

XA, I, SRARAE, . ARAHRA AR At 3 A e B A ).
HFAE, 2014, 36(1): 58-61.

Lucchetta D E, Karapinar R, Manni A, et al. Phase-only modula-
tion by nanosized polymer-dispersed liquid crystals[J]. Journal of
Applied Physics, 2002, 91(9): 6060-6065.

Ma Ji, Liu Yonggang, Yu Tao, et al. Preparation of
two-dimensional electrically tuning polymer/liquid crystal grating
by holography[J]. Chinese Journal of Liquid Crystals and Dis-
plays, 2005, 20(2): 115-118.

B, 3KR, Tk, ¥ & LkH & wRWREWIR S M
[J]. %45 27, 2005, 20(2): 115-118.

Ma Ji, Liu Yonggang, Ruan Shengping, et al. Preparing poly-
mer/liquid crystal grating by photolithography[J]. Journal of
Functional Materials and Devices, 2003, 9(2): 309-312.

B, xAR), EF, F.ORaEAERS MRS ik
#5453k, 2003, 9(2): 309-312.

Liu Jian, Wang Mingle, Gao Liude, et al. Orientation mode of
azobenzene mesogens and their effects on the orientation sta-
bility[J]. Acta Photonica Sinica, 2011, 40(6): 902-906.

x4, ERRK, HAE, F.BERAMNHELRE F XA LG
FMHeald]. KT 4R, 2011, 40(6): 902-906.

Chen Jianwen, Fu Shufen, Zhang Dake, et al. Producing grating
with variable spacing[J]. Chinese Journal of Lasers, 1986, 13(5):
291-294, 309.

PR, AFHN, KRR, 4. #4E R LMy 377 k). T H
B, 1986, 13(5): 291-294, 309.

Zhang Menghua, Zheng Jihong, Tang Pingyu, et al. High effi-
ciency nano-silver-doped holographic polymer dispersed liquid
crystal grating[J]. Acta Optica Sinica, 2013, 33(1): 0105002.
RAFAe, Frakir, BFE, F. ARBBROHZRAEL LRSS
R AR & [J]. FFAR, 2013, 33(1): 0105002.

Song Jing, Ma Ji, Liu Yonggang, et al. Preparation and elec-
tric-optical characteristic of polymer network stabilized liquid
crystal grating[J]. Opto-Electronic Engineering, 2006, 33(4):
141-144.

R, LB, KR, F. oMW BA RS My Hl & 54
] e 42, 2006, 33(4): 141-144.



