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Polarization metrology for linear birefringence

GA, UNITED STATES, August 24, 2026
/EINPresswire.com/ -- Birefringence
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summarize polarization optical
metrology for linear birefringence,
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Form birefringence

Overview of mechanisms, measurement methods,
Transparent media such as glass, and applications of linear birefringence in
crystals, polymer films, optical transparent anisotropic media.
components, and biological tissues are
widely used in advanced

manufacturing, photonic systems, precision instruments, and biomedical imaging. Although they
may appear uniform, they often contain hidden anisotropy, residual stress, molecular

orientation, or field-induced structural changes, which can affect optical performance and device
reliability.

Birefringence is a sensitive optical sighature of such anisotropic behavior. It occurs when
different polarization components of light experience different refractive indices in a medium,
leading to light splitting or phase retardance. By measuring phase retardance and retardance-

axis orientation, researchers can reveal material information that is difficult to detect using
conventional methods.

In a new review(doi: https://doi.org/10.37188/1am.2026.078) published in Light: Advanced
Manufacturing, a team led by Professor Yidong Tan from Tsinghua University and Professor Hua
Shen from Nanjing University of Science and Technology presents a systematic overview of


http://www.einpresswire.com
https://doi.org/10.37188/lam.2026.078
https://doi.org/10.37188/lam.2026.078

polarization optical metrology for
linear birefringence in transparent
anisotropic media.
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The review summarizes the physical
origins of birefringence, including
natural, engineered, and induced /
mechanisms, and classifies birefringent { 2222200
samples as static, dynamic, spatial, and
spatiotemporal according to their
measurement characteristics. It also
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measurement methods. ' o
Mechanisms of birefringence.

The authors further discuss three main - b .

technical categories: polarimetric R R L e
modulation analysis, interferometric 'c "l 'C" —G-I -‘-.
measurement, and other optical - o

approaches. Polarimetric methods use ¢ oy 1N e _ \l
polarization modulation and analysis 0-( .1 ...( . T il peen
to retrieve birefringence parameters. et Lme I A ™
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approaches, including spectral f e . g
methods, polarization cameras,

| Gunm-l —mwm-G-
metasurfaces, and integrated

polarimetric devices, are pushing ) ) ) ) )
o Typical polarimetric modulation analy5|s
birefringence measurement toward ,
technologies.

compact, real-time, and multifunctional
systems.
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Birefringence measurement has broad applications in residual stress analysis, advanced material
characterization, biomedical imaging, and optical device evaluation. It enables non-destructive
visualization of stress in transparent components, reveals anisotropic responses in functional
materials, provides label-free contrast for biological tissues, and supports the calibration of
waveplates, liquid crystal devices, spatial light modulators, vortex waveplates, and metasurface-
based polarization components.



Looking forward, birefringence metrology is expected to advance toward higher precision, faster
speed, larger field of view, greater integration, and intelligent analysis, driven by the needs of
precision manufacturing, advanced materials, biomedical imaging, and modern photonics.
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