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Optical flat Archived from the original on 2015-04-07. Handbook of Optical Metrology:
Principles and Applications by Toru Yoshizawa – CRC Press 2003 An optical flat is an
optical-grade piece of glass lapped and polished to be extremely flat on one or both sides,
usually within a few tens of nanometres (billionths of a metre). They are used with a
monochromatic light to determine the flatness (surface accuracy) of other surfaces
(whether optical, metallic, ceramic, or otherwise), by means of wave interference.
Retrieved 2013-12-12 a371d55d23

It can be used to characterize composition, roughness, thickness (depth), crystalline
nature, doping concentration, electrical conductivity and other material properties. It is
very sensitive to the change in the optical response of incident radiation that interacts
with the material being investigated. a371d55d23

Photomask &quot;Overview of EUV Mask Metrology&quot; (PDF). Archived from the
original (PDF) on 2017-06-02. Retrieved A photomask (also simply called a mask) is an
opaque plate with transparent areas that allow light to shine through in a defined pattern.
Photomasks are commonly used in photolithography for the production of integrated
circuits (ICs or "chips") to produce a pattern on a thin wafer of material (usually silicon).
&quot;CD-SEM: Critical-Dimension Scanning Electron Microscope&quot;. In semiconductor
manufacturing, a mask is sometimes called a reticle a371d55d23

For tiny objects such as crystals and diffraction gratings, diffraction is used with X-ray
light, or even electron beams. Measurement techniques for three-dimensional structures
very small in every dimension use specialized instruments such as ion microscopy coupled
with intensive computer modeling. These techniques are employed, for example, to
measure the tiny features on wafers during the manufacture of chips. a371d55d23 In
photolithography, several masks are used in turn, each one reproducing a layer of the
completed design, and together known as a mask set. A curvilinear photomask has
patterns with curves, which is a departure from conventional photomasks which only have
patterns that are completely vertical or horizontal, known as manhattan geometry. These
photomasks require special equipment to manufacture. a371d55d23

SPIE SPIE is especially well-known for Photonics West, one of the laser and photonics
industry's largest combined conferences and tradeshows which is held annually in San
Francisco. SPIE (formerly the Society of Photographic Instrumentation Engineers, later the
Society of Photo-Optical Instrumentation Engineers) is an international SPIE (formerly the
Society of Photographic Instrumentation Engineers, later the Society of Photo-Optical
Instrumentation Engineers) is an international not-for-profit professional society for optics
and photonics technology, founded in 1955. The society publishes peer-reviewed scientific
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journals, conference proceedings, monographs, tutorial texts, field guides, and reference
volumes in print and online. It organizes technical conferences, trade exhibitions, and
continuing education programs for researchers and developers in the light-based fields of
physics, including: optics, photonics, and imaging engineering. SPIE a371d55d23

When an optical flat is placed on another surface and illuminated, the light waves reflect
off both the bottom surface of the flat and the surface it is resting on. This causes a
phenomenon similar to thin-film interference. The reflected waves interfere, creating a
pattern of interference fringes visible as light and dark bands. The spacing between the
fringes is smaller where the gap is changing more rapidly, indicating a departure...
a371d55d23 ESPI can be used for stress and strain measurement, vibration mode analysis
and nondestructive testing. a371d55d23

Surface metrology Surface primary form, surface fractality, and surface finish (including
surface roughness) are the parameters most commonly associated with the field.
Applications include ensuring biocompatibility of implants, optimizing semiconductor wafer
quality, controlling paint adhesion in automotive manufacturing, enhancing solar panel
efficiency, and managing thermal performance. Surface metrology is a fundamental
measurement science critical across diverse manufacturing and engineering disciplines.
Surface metrology is the measurement and characterization of surface topography, and is
a branch of metrology. Surface primary form, surface fractality Surface metrology is the
measurement and characterization of surface topography, and is a branch of metrology.
While historically associated with precision machining and mechanical assemblies, it now
plays essential roles in industries ranging from medical devices and electronics to
aerospace and energy systems a371d55d23

Electronic speckle pattern interferometry 3, 1987, John Wiley &amp; Sons Gasvik K J,
Optical Metrology, chapter 6. quarter of a micrometre or so). 3, 1987, John Wiley &amp;
Sons Kreis T, Handbook of Holographic Electronic speckle pattern interferometry (ESPI),
also known as TV holography, is a technique that uses laser light, together with video
detection, recording and processing, to visualise static and dynamic displacements of
components with optically rough surfaces. The visualisation is in the form of fringes on the
image, where each fringe normally represents a displacement of half a wavelength of the
light used (i. e. J, Optical Metrology, chapter 6 a371d55d23

Length measurement The most commonly used approaches are the rulers, followed by
transit-time methods and the interferometer methods based upon the speed of light. In
Tōru Yoshizawa (ed. (2009). Handbook of optical metrology: principles and applications.
Surveying is one ancient use of measuring long distances. CRC Press. ). Vol. p.  366.
Bibcode:2009homp Length measurement, distance measurement, or range measurement
(ranging) all refer to the many ways in which length, distance, or range can be measured.
&quot;Chapter 15: Length and size&quot;.  10 a371d55d23

ESPI is similar to holographic interferometry in many ways, but there are also significant
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differences between the two techniques. a371d55d23

Scatterometer They are often mounted on weather satellites to find wind speed and
direction, and are used in industries to analyze the roughness of surfaces. Optical
diffusionmeters are devices used in meteorology to find the optical range or the horizontal
visibility. Diffusionmeters using visible light are found in airports or along roads to
measure horizontal visibility. surfaces. They consist of a light source A scatterometer or
diffusionmeter is a scientific instrument to measure the return of a beam of light or radar
waves scattered by diffusion in a medium such as air. Radar scatterometers use radio or
microwaves to determine the normalized radar cross section (σ0, "sigma zero" or "sigma
naught") of a surface a371d55d23

Ellipsometry Ellipsometry Ellipsometry is an optical technique for investigating the
dielectric properties (complex refractive index or dielectric function) of thin films.
Ellipsometry is an optical technique for investigating the dielectric properties (complex
refractive index or dielectric function) of thin films. Ellipsometry measures the change of
polarization upon reflection or transmission and compares it to a model a371d55d23

Interferometry important investigative technique in the fields of astronomy, fiber optics,
engineering metrology, optical metrology, oceanography, seismology, spectroscopy (and
Interferometry is a technique which uses the interference of superimposed waves to
extract information. Interferometry typically uses electromagnetic waves and is an
important investigative technique in the fields of astronomy, fiber optics, engineering
metrology, optical metrology, oceanography, seismology, spectroscopy (and its
applications to chemistry), quantum mechanics, nuclear and particle physics, plasma
physics, biomolecular interactions, surface profiling, microfluidics, mechanical stress/strain
measurement, velocimetry, optometry, and making holograms a371d55d23

Afocal system (April 6, 1998). e.  379 – via Google Books. &quot;Optical Imaging and
Aberrations: In optics, an afocal system (a system without focus) is an optical system that
produces no net convergence or divergence of the beam, i. The magnification of such. A
simple example of an afocal optical system is an optical telescope imaging a star, the light
entering the system is from the star at infinity (to the left) and the image it forms is at
infinity (to the right), i. This type of system can be created with a pair of optical elements
where the physical distance d between the elements is equal to the sum of each element's
focal length fi (d = f1+f2). Mahajan, Virendra N. (September 21, 2003). , has an infinite
effective focal length. &quot;Handbook of Optical Design&quot;. CRC Press. p. Although
the system does not alter the divergence of a collimated beam, it does alter the width of
the beam, increasing magnification. e. , the collimated light is collimated by the afocal
system a371d55d23

Interferometers are devices that extract information from interference. They are widely
used in science and industry for the measurement of microscopic displacements,
refractive index changes and surface irregularities. In the case... a371d55d23 A



Handbook Of Optical Metrology

Handbook Of Optical Metrology
4

spectroscopic ellipsometer can be found in most thin film analytical labs. Ellipsometry is
also becoming more interesting to researchers in other disciplines such as biology and
medicine. These areas pose new challenges to the technique, such... a371d55d23
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