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Article Overview

A spatial light modulator (SLM) is an optical device that dynamicaly controls the amplitude, phase, or
polarization of light across a spatially resolved pixel array.

Definition and Function

A spatia light modulator (SLM) is a programmable optical component that imposes spatially varying
modulation on an incident light beam. Essentialy, it acts like a dynamic, pixelated "light mask," where each
pixel can independently alter a property of light, such as its intensity (amplitude), optical path length (phase),
or polarization orientation. This modulation is both spatialy resolved (pixel-by-pixel) and time-varying,
allowing precise control over the light wavefront in real time . SLMs do not generate light; instead, they
reshape or redirect existing light with high spatial resolution, often exceeding 1920x1080 pixels, and can
operate at sub-millisecond update rates . They are used to create programmable optical transfer functions,
effectively turning light into a controllable signal carrier.

Types of SLMs

o Electrically Addressed SLMs (EASLMs): Controlled via electronic signals, similar to a computer monitor,
often using Liquid Crystal on Silicon (LCoS) technology. These devices can modulate phase, amplitude, or
both, and are widely used in holography, adaptive optics, and laser beam shaping .

0 Optically Addressed SLMs (OASLMs): Modulated by light itself, where a photosensor detects an image and
transfers it to a liquid crystal layer. These are useful for high-resolution holographic displays and optical
computing .

Working Principle

SLMs function by dynamically altering light properties through a matrix of pixels. In reflective LCoS SLMs, a
liquid crystal layer is sandwiched between a glass substrate and a CMOS silicon backplane, with a mirror on
top to reflect light. The birefringent nature of liquid crystals allows the refractive index to be controlled
electrically, thereby modulating the phase or amplitude of reflected light . Transmissive SLMs use a similar
principle but allow light to pass through the liquid crystal layer.

Applications

SLMs have awide range of applicationsin scientific and technological fields:

0 Holography and 3D imaging: Encoding information into laser beams for holographic displays .
0 Adaptive optics. Correcting wavefront distortions in telescopes or microscopes .
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0 Laser beam shaping and steering: Controlling beam profiles for precision machining or optical trapping .

0 Optical computing and data storage: Modulating light for high-speed information processing .

o Augmented reality and display technologies:. Creating dynamic holographic images and high-resolution
projections . By enabling programmable, high-resolution control of light, SLMs bridge the gap between
optical physics and practical applications, making them indispensable in modern optics research and advanced
photonics technologies .

Spatial light modulators (SLMs) are optoelectronic devices that modulate amplitude, phase, and polarization
of light wavesin space

Reviews the spatial light modulators and their applications to optical signal processing. Different technologies
currently under study

We believe that these technologies will have an impact in diverse areas, ranging from near-eye displays,

A spatial light modulator (SLM) is a pixellated liquid crystal device that can individually control the phase
value of each pixel. It

Abstract Liquid crystal spatial light modulators (LC-SLMs) have gained substantial interest of the research
fraternity

We develop custom spatial light modulators with segmented micromirror arrays and a high pixel
count--tailored for demanding

&lt;p&gt;Spatial light modulators, as dynamic flat-panel optical devices, have witnessed rapid development
over the past two decades,

Spatial light modulators (SLMs) are the most relevant technology for dynamic wavefront manipulation. They
find

Abstract Spatial light modulation is a technology with a demonstrated wide range of applications, especialy in
optical systems.

Manipulation of light at the nanoscale is cornerstone for the realization of miniaturized optical devices with

Panuski et al. demonstrate a programmable photonic crystal cavity array, enabling the spatiotemporal control
of a64
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Abstract Spatial Light Modulator (SLM)-based printing technologies, including Digital Light Processing
(DLP) and

The core technology that has advanced this field is the liquid crystal spatial light modulator (SLM), alowing
high resolution tailoring of

What are Spatial Light Modulators? Spatial light modulators (SLMs) are a type of transmissive or reflective
device that is used to

Spatia light modulators The SPIE Digital Library offers a comprehensive collection of research articles,
conference papers, and

A new publication from Opto-Electronic Science; DOI 10.29026/0es.2023.230026 overviews
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