Characteristics and Distortion of Spatial
Light Modulators

Article Overview

Spatial light modulators (SLMs) are devices that control the phase, amplitude, or
polarization of light spatially, but their performance can be affected by dynamic
distortions and pixel-level nonlinearities.

Characteristics of Spatial Light Modulators

SLMs are dynamic optical devices capable of modulating light in a spatially varying
manner. They typically consist of liquid crystal (LC) pixels, each independently
addressed to act as a variable retarder, allowing precise control over the optical path
of incident light without altering its intensity profile (Meadowlark Optics) . Key
characteristics include:

* Phase Modulation: LC-SLMs can produce a tunable optical path difference, often up
to one full wavelength, enabling precise phase control for applications like wavefront
shaping, adaptive optics, and holography .
* Amplitude and Polarization Control: Some SLMs can modulate intensity or
polarization, either independently or simultaneously with phase modulation,
expanding their versatility in optical computing, beam shaping, and structured light
generation .
* Pixel Resolution and Spacing: The performance and resolution of an SLM depend on
pixel density and spacing. Minimizing interpixel gaps is critical to reduce diffraction
effects and improve modulation fidelity .
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Feb 12, 2026
Correction of Distorted Wavefront Using Dual Liquid Crystal Spatial ...

In this study, a dual liquid crystal spatial light modulator adaptive optics system
based on the GS algorithm is used to

Mar 06, 2026
Spatial Light Modulators and Their Applications in Polarization ...

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

Oct 26, 2025
Calibration of the phase modulation characteristics of a spatial light ...

To enhance the precision of wavefront phase modulation by a spatial light modulator,
this paper proposes a method
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Liquid-Crystal Spatial Light Modulators 28 and Their Applications

Liquid-crystal spatial light modulators control the optical path of light waves by
modulating the refractive index. They play an
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High-Precision Calibration of Phase-only Spatial Light Modulators

Abstract—In the fields of optics and photonics, phase-only spatial light modulators
(SLMs) play an increasingly important role in wave
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An Introduction to Spatial Light Modulators

Spatial light modulators are used to spatially modify an optical wavefront in two
dimensions. The most commonly used models are
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CHAPTER 5: SPATIAL LIGHT MODULATOR SYSTEM

CHAPTER 5: SPATIAL LIGHT MODULATOR SYSTEM 5.1 SPATIAL LIGHT MODULATOR
Spatial Light Modulator (SLM) is a
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Mastering Spatial Light Modulators

Discover the principles, types, and applications of Spatial Light Modulators in optics,
including their role in beam
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Phase response measurement and dynamic distortion correction of a ...

This study introduces an innovative approach employing a Shack-Hartmann
wavefront sensor (SHWS) to measure
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IEEE Xplore

IEEE Xplore, delivering full text access to the world's highest quality technical
literature in engineering and technology. | IEEE Xplore
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LCOS Spatial Light Modulator Technology

LCOS Structure and Function — Intrinsic polarization modulation / phase modulation
for p- and/or s-polarizations — Phase-only

Apr 30, 2026
(PDF) A Review of Spatial Light Modulators

Projection lamps, spatial light modulators, CRTs and dynamic scanning are all
eliminated by the application of an

Mar 13, 2026
Calibration of the phase modulation characteristics of a spatial light ...

A spatial light modulator is a commonly used device for mode shaping, capable of
efficiently generating higher-order

Jan 17, 2026
Fast generation and characterization of vector beams

We demonstrate and characterize a fast vector beam generation device based on an
acousto-optic modulator embedded in a

Nov 10, 2025
Liquid-Crystal Spatial Light Modulators 28 and Their Applications

Owing to the different photoelectric characteristics of the individual liquid-crystal
pixels in the liquid-crystal spatial light modulator,
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Spatial light modulators

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

Jun 26, 2026
Comprehensive model and performance optimization of phase-only

Several spurious effects are known to degrade the performance of phase-only spatial
light modulators. We introduce a
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Phase Modulation Characteristics of Spatial Light

Abstract: The phase modulation characteristics of liquid crystal SLM (spatial light
modulator) and the system for calibrating are

Jul 19, 2026
Calibration of phase-only liquid-crystal spatial light modulators by ...

Liquid-crystal spatial light modulators (SLMs) are widely used in various fields,
benefitting from their advantages of high

Jul'17, 2026
Digital spatial light modulators

Digital spatial light modulators (SLMs) provide fine-grained control of light, allowing
the creation of two-dimensional light patterns with

Aug 23, 2025
LCOS Spatial Light Modulators: Trends and Applications

1.1 Introduction Spatial light modulator (SLM) is a general term describing devices
that are used to modulate amplitude, phase, or

Jul 27, 2026
Metasurface-based SLM could enhance AR, VR and LiDAR

These components include so-called spatial light modulators (SLMs), systems that
dynamically adjust the position of

Jul 11, 2026

Spatial light modulator
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A spatial light modulator (SLM) is a device that can control the intensity, phase, or
polarization of light in a spatially varying manner.

May 15, 2026
Two-dimensional full-Stokes characterization of parallel-aligned liquid ...

Abstract Parallel-aligned liquid crystal on silicon (PA-LCoS) spatial light modulators
(SLMs) are critical components in

Jul 25, 2026
Spatial Light Modulation as a Flexible Platform for Optical Systems

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

Aug 26, 2025
Liquid-Crystal Spatial Light Modulators and Their Applications

Spatial light modulators can adjust the light beam and load information in one- or two-
dimensional optical data fields,

Jan 05, 2026
Non-Line-of-Sight Single-Pixel Imaging Using Polarization Speckle ...

Non-line-of-sight (NLOS) imaging aims to recover hidden scenes outside the direct
line of sight, holding great promise

Mar 12, 2026
Phase response measurement and dynamic distortion correction of a ...

This paper demonstrates a method to determine and calibrate the modulation
characteristics of a liquid crystal spatial

Nov 23, 2025
spatial light modulator

A spatial light modulator (SLM) is a pixellated liquid crystal device that can
individually control the phase value of each pixel. It
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Phone: +27 64 852 1973

Address: Unit 7, Greenway Business Park, 8 Innovation Drive, Centurion, 0157,
South Africa
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