2024 5, 514 , 55 10 &1

RERTEEEHZE: BIF IR
TR

DOI: 10.12086/0ee.2024.241010.h03

T2 TGRSR AR AT S 8T oT i, mILL
IR MER IO, B8 T2 h %
o, RRC LR A B Mo B8 1b T HOR
S

T AR A R S A g Al R IR R 22 R
¢ Andrew Forbes Z 2K G pF 9T AT A Z 35 53 1 18
RS DGR T R A T C R o i e ik e, JF
BEXTIK — B 24 T T fRE R T . FERX R Ziak
HATT S TR s (DGR 245 T 7 1 B L AL 42
BT, JRSEE T — S A

WFFE BRI 3 HT 17 8 ) G 18 45 ) 4 B
PER AR, WA T HARBIIRE, JFXH A
ST G EAT TR R PERYZRIE , AAE IR AR E] A
W BN T, f8 78 1 =S DR ) g ffEsh 25
PSR R e ) ) BT L )

AT TVE IR T An a1 TR 2 R) G 1A i 45 2 OMKRG
HERR A 3 = BRI R RO R AR, R S20Em
T ARER. JEEOEHE, TR BRSOt
SFIE AR PG AR WA TR s U
Bl X LR, T HE Oy I E O
A B T A
Opto-Electronic Science, 2023, 2(8): 230026.
https://www.oejournal.org/article/doi/10.29026/0es.2023.230026.

A review of liquid crystal spatial
light modulators devices and
applications

DOI: 10.12086/0¢¢.2024.241010.h03

Technology to control and harness light has existed for
centuries, often as static solutions that must be custom-
designed. It is only in the past couple of decades that the
digital era of micro-electronics and computing has seen
fast rewritable technology meant for displays find its way
into the mainstream of optics.

The research groups of Prof. Liangcai Cao from Ts-
inghua University and Prof. Andrew Forbes from Univer-
sity of the Witwatersrand review the recent progress in
using a modern digital toolkit for on-demand forms of
sculptured light, offering new insights and perspectives
on this nascent topic. The core technology that has ad-
vanced this field is the liquid crystal spatial light modula-
tor (SLM), allowing high resolution tailoring of light in
amplitude, phase, polarisation, or even more exotic de-
grees of freedom such as path, orbital angular momen-

tum, and even spatiotemporal control. These simple yet
highly effective devices are made up of millions of pix-
els that can be modulated in phase, for spatial control of
light in an in-principle lossless manner. In this review,
the authors show how such SLMs can be exploited for a
myriad of tasks, from creating all forms of structured
light to fast and efficient detectors. They have fueled ad-
vances in optical communication, microscopy, imaging
and have even become indispensable in modern quantum
optics laboratories. It has brought the highly technical
and difficult field of diffractive optics and digital holog-
raphy very much into the mainstream, for anyone to ac-
cess with relatively cheap solutions.

The authors unpack the mechanics of how SLMs work,
provide novel insights and perspectives based on their
long track record in the topic, revealing how this new
field is rapidly accelerating along with the nascent topic
of structured light. They suggest what the future may
hold when present challenges are transformed into excit-
ing applications.
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