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Overview

Formation of singular light fields using phase calibrated spatial light. In this paper, we
demonstrate a convenient method to obtain the phase characteri.

Key Takeaways

The gamma curve of a spatial light modulator (SLM) describes the nonlinear
relationship between the input gray level and the resulting optical phase or intensity
modulation, and it is critical for precise wavefront control.

Understanding the Gamma Curve
In SL

Ms, particularly liquid crystal (LC) SLMs, each pixel modulates the phase or amplitude
of light based on the applied voltage, which is typically controlled via a grayscale
input image. The gamma curve represents how the output optical property (phase
retardance or transmitted intensity) varies with the input gray level. Ideally, a linear
gamma curve ensures that equal steps in gray level produce equal changes in phase
or intensity, which is essential for accurate beam shaping, holography, and optical
manipulation.

In practice, the gamma curve is often nonlinear, typically sigmoid-shaped, due to the
physical properties of liquid crystals and the electronics driving the SLM.
Nonlinearities can lead to dynamic phase distortions, causing errors in wavefront
shaping and beam uniformity.
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Measurement and Characterization

The gamma curve can be measured using interferometric techniques or
ptychography: Interferometric Phase-Shifting: Methods like Pancharatnam phase-
shifting allow pixel-wise measurement of phase modulation, capturing both the
gamma curve and static aberrations. This approach provides high-precision
calibration and is robust against environmental disturbances. Ptychography: This
technique maps the phase response of the SLM across its active area, enabling
correction of both optical curvature and gamma curve deviations at subpixel
resolution.

Linearization Techniques

To improve SLM performance, the gamma curve is often linearized: Measurement of
the original gamma curve by sampling discrete gray levels and recording the
corresponding optical output. Interpolation and fitting to obtain a continuous function
representing the original gamma curve. Calculation of new gray values that map the
desired linear output to the original nonlinear response, effectively compensating for
the SLM's inherent nonlinearity.

Linearization ensures that the SLM produces a uniform phase or intensity response,
which is particularly important in high-power laser beam shaping, holographic
displays, and adaptive optics applications.

Practical Implications

A well-characterized and linearized gamma curve allows: Accurate wavefront shaping
for optical trapping, microscopy, and holography. Stable beam intensity profiles,
reducing fluctuations in high-power laser systems. Enhanced image fidelity in phase-
only modulation applications.

In summary, the gamma curve is a fundamental characteristic of SLMs that must be
measured and corrected for precise optical control. Techniques like interferometric
calibration and ptychography, combined with computational linearization, are
standard approaches to achieve high-accuracy modulation.
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Article Content
Formation of singular light fields using phase calibrated spatial light ...

In this paper, we demonstrate a convenient method to obtain the phase
characterization curve of spatial light modulator (SLM) using polarimetry. Unlike
existing polarimetric methods, the

High-Precision Calibration of Phase-only Spatial Light Modulators

We build an interferometric imaging system based on the Pancharatnam phase-
shifting to measure the phase distribution of a light beam coming from SLMs. Two
types of phase modulation errors of...

Comprehensive model and performance optimization of

Several spurious effects are known to degrade the performance of phase-only spatial
light modulators. We introduce a comprehensive model that

Characterizing a spatial light modulator using ptychography

Ptychography is used to characterise the phase re-sponse of a Spatial Light Modulator
(SLM). We use the technique to measure and correct the optical curvature and the
gamma curve of the device.

High-Precision Calibration of Phase-Only Spatial Light Modulators

Two types of phase modulation errors of SLMs can be characterized in the
measurement process: the erroneous gamma curve and shape aberration.

CN102608780A

The invention provides a gamma curve linearization adjustment method of a liquid
crystal spatial light modulator.

Researching | New Adjustment Method for Gamma Curve of Liquid

We present a new adjustment method for Gamma curve of liquid crystal spatial light
modulator to vary linearly based on the existing hard sledding and time-consuming
adjustment method.

Gamma curve linearization adjustment method of liquid crystal spatial ...

The invention provides a gamma curve linearization adjustment method of a liquid
crystal spatial light modulator.

A review of liquid crystal spatial light modulators: devices and ...
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Spatial light modulators, as dynamic flat-panel optical devices, have witnessed rapid
development over the past two decades, concomitant with the advancements in
micro- and opto-electronic

An open-source, accurate, and iterative calibration method for liquid ...

An iterative method for accurately measuring and calibrating liquid crystal-based
spatial light modulators (SLMs) through Michelson interferometry is described here. In
this framework,

Spatial light modulators

Spatial light modulators The SPIE Digital Library offers a comprehensive collection of
research articles, conference papers, and technical documents focused on spatial
light modulators (SLMs), reflecting

Single-shot phase calibration of a spatial light modulator using ...

A vibration-insensitive, single-shot phase-calibration method for phase-only spatial
light modulators (SLM) is reported. The proposed technique uses a geometric phase
lens to form a phase-shifting

High-Precision Calibration of Phase-Only Spatial Light Modulators

In the fields of optics and photonics, phase-only spatial light modulators (SLMs) play
an increasingly important role in wave-front engineering. However, the SLMs are
subject to wavefront distortion

Spatial Light Modulators (SLMs)

Mias, S. et al. (2005) Phase-modulating bistable optically addressed spatial light
modulators using wide-switching-angle ferroelectric liquid crystal layer. Opt.

Mastering Spatial Light Modulators

Discover the principles, types, and applications of Spatial Light Modulators in optics,
including their role in beam shaping and holography.

LETO-3 Phase Only Spatial Light Modulator

The LETO-3 Phase Only Spatial Light Modulator is our fast SLM platform with high
band width. The SLM is capable of color sequential phase operation.

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 imposes spatially varying
modulation onto an incident beam, allowing for the

Spatial Light Modulators and Their Applications in Polarization ...
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Abstract Liquid crystal spatial light modulators (LC-SLMs) have gained substantial
interest of the research fraternity due to their remarkable light modulation
characteristics in modern
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