P g - - ESCI M =E (L)
:!ﬁ a9 -5 9 71 Scopus HE ()

Chinese Joumnal of Liquid Crystals and Displays CSCD (P OBTHIZEEZ2E)

T e AR R R e o A i R 3 5 e 2 e
sk, VTR, BB A d, SN, X4k, X

FIHASLC:

TKATTINF B A A A XA X005 FH T ik B VR S i O AR B 5 A 9 1 e D). W 5 s, 2022, 37(3): 292-309.
ZHANG Shi-yuan,SUN Zi—jun,MU Quan—quan,PENG Zeng—hui,L.LIU Hua,LLIU Chang. Review on liquid crystal micropolarizer array
for polarization imaging[J]. Chinese Journal of Liquid Crystals and Displays, 2022, 37(3): 292-3009.

TELRRIEE View online: https://doi.org/10.37188/CJLCD.2021-0330

FEAT ARG HoA S EE

Articles you may be interested in

T BT TR oA 1) YL ot e AL i 1y B P B P e 75 0
Method for measuring the twist angle and thickness of liquid crystal polarization grating based on Jones matrix

W5 W7, 2021, 36(5): 656-662  hitps://doi.org/10.37188/CJLCD.2020-0336

WA R A f A R S s
Design of liquid crystal polarization zoom lens

T 5 B, 2020, 35(7): 741748 https://doi.org/10.37188/YTYXS20203507.0741
A 2508 1 A B i I S0 I it D Y AT S e ke 4 55

Diffraction properties of liquid crystal polarization gratings with orthogonal circular polarization and different intensities waves

V5 . 2018, 33(2): 144-149  hitps:/doi.org/10.3788/YTYXS20183302.0144
WA R B RS S T e

Research progress of liquid crystal microlens arrays

W b5 R, 2020, 35(7): 749-761  https://doi.org/10.37188/YJYXS20203507.0749
T EHHEY A LI TR RO R R T

Improvement of reflectivity of vertical alignment liquid crystal on silicon

i 5 . 2021, 36(7): 947-953  https:/doi.org/10.37188/CJLCD.2020-0303


http://www.yjyxs.com
http://www.yjyxs.com
http://www.yjyxs.com/CN/10.37188/CJLCD.2021-0330
http://www.yjyxs.com/CN/10.37188/CJLCD.2020-0336
http://www.yjyxs.com/CN/10.37188/YJYXS20203507.0741
http://www.yjyxs.com/CN/10.3788/YJYXS20183302.0144
http://www.yjyxs.com/CN/10.37188/YJYXS20203507.0749
http://www.yjyxs.com/CN/10.37188/CJLCD.2020-0303

CRECIE R I GRESRTAZN Vol.37 No.3
2022 4E 3 A Chinese Journal of Liquid Crystals and Displays Mar. 2022

XEHS:1007-2780(2022)03-0292-18

F T4 i B AR B R R U T B B A SR R

KL, FEE, BaLY, BB, 2 &%, 2
(LPERFR KELFHENRGNEF LN MARFEXERLRE, 4 K& 130033;
2R ERERAF MG LRAEF N, AT 1000495
3. A AF WEFKR, FA K& 130033)

FEE W00 PR M 50 2 40 48 T IR R T A9 A% 0 JT A . AT AR M B ) Y AR B B B A A T RS L L 20T L MR AR
FE SRR DL 3, R S B M A L R M O D PR e R . AR SCER IR TR ARk [ N A RHBIE A BA B GV B O R
G JRIFIBIESE , R G0 MR T 36 F 52 2 A i H 5 5 78 AR AH (37 8 3R AU 3 DR 0 D 5 B4 2] 190 4% 24 &5 44 0 T B JRUER L O [ 19
T HE B 25 4 AT LS 30N B — 2R (i 92 2] 4> Stokes 4% 3t (19 42t AU Jie J5 WHIE T W o GO0 B B4 B 55 O R A 0 B2 R AH &5
A B R T RN FH A T I 0 PR .

X 8 OWoRSBEFRBIERES ARG ;5 BT Rk ARG

hES%ES:0436;0753".2 X ERARIREG A doi:10.37188/CJLCD.2021-0330

Review on liquid crystal micropolarizer array for
polarization imaging

ZHANG Shi-yuan'?, SUN Zi-jun"?, MU Quan-quan'?",
PENG Zeng-hui'?, LIU Hua®, LIU Chang®

(1. State Key Laboratory of Applied Optics, Changchun Institute of Optics ,
Fine Mechanics and Physics, Chinese Academy of Sciences ,Changchun 130033, China ;
2. Center of Material Science and Optoelectronics Engineering »
University of Chinese Academy of Sciences, Beijing 100049, China ;
3. School of Physics, Northeast Normal University , Changchun 130033, China)

Abstract: Micropolarizer array (MPA) is the core component of division of focal plane polarimeter
(DoFP). Compared with nano-wire-grid polarizer array, liquid crystal micropolarizer (LCMP) array

has some unique advantages such as flexible design, simple process, good stability and show great
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potential to achieve not only cost-effective but also high precision polarization measurement and ima-

ging. In this paper, we summarize the researches on LCMP array domestic and oversea in recent years.

Here, three working principle of LCMP arrays: guest-host effect, polarization rotation and phase re-

tardation as well as their structure are systematically elaborated. Different alignment structures of LC-

MP can achieve not only linear but full Stokes polarimetry. Finally, future development trends and

key challenges of liquid crystal micropolarizer arrays and DoFP imaging technology are discussed.

Key words: liquid crystal device; micropolarizer array; photoalignment; division of focal-plane polari-

zation imaging
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(b) A polarization rotator can be formed by
placing a linear polarizer parallel to the LC di-
rector at the exit plane. When the Mauguin
condition is satisfied, the device is equivalent
to a linear polarizer with axis parallel to direc-
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Fig.11 (a)Degree of linear polarization (Dol.P) and
(b) angle of polarization ( AoP) of mono-
chromatic polarized light at 488, 546, 633
nm were measured as a function of rotating a
linear polarizer. The black solid lines
represent simulated values. The circles and
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mentsESRJ .
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Fig.12  Simple full-Stokes polarimeter design is illus-

trated on the Poincaré sphere. The dots repre-

sent the measurement states of each
polarimeter and form a tetrahedron. Simple
full-Stokes polarimeter utilizes three linear and

one circular micropolarizer (0°, 45°, 90° linear

andright-handed circular polarizer here).
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Fig.14 Microphotographs of a fabricated LCMP array

illuminated by linearly or circularly polarized
input. (a) 0° linearly polarized; (b) 90° linearly
polarized; (c¢) — 45° linearly polarized; (d)
Right-handed circularly polarized; (e) Left-

handed circularly polarized™*.
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Fig.15 Schematic diagram of a simple full-Stokes
micropolarizer array with two LC polymer
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Fig.17 Optimized full-Stokes polarimeter design is il-

lustrated on the Poincaré sphere. It utilizes four

elliptical micropolarizers. The dots represent the
measurement states of each micropolarizer and
form a regular tetrahedron (%1,
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Fig.18 (a) Schematic diagram of the structure of an

optimized full-Stokes polarizer array; (b)

Each resultant elliptical micropolarizer

transmits a different elliptical polarization

state.
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Fig.19 Measurement results of DolLP and DoCP of
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incident light with different polarization input at
580 nm “*'; (b) Optimized elliptical micropo-
larizer has fewer fabrication defects which
results in less error than the simple full-

Stokes design '3 (c¢) Simple full-Stokes

polarimeter [**) uses an imbalance design in

the measurement space, causing large
variance in the standard deviation. The
standard deviations of DOLP and DOCP of

the optimized full-Stokes polarimeter are

less than 0.05.
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Fig. 20
camera shows the array of four elliptical

polarizers. The superpixel of each layer is

showed on the right ©%,
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