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magnetic spin... 8993b9ef68 The effect was discovered in 1923 by Arthur Holly Compton while
researching the scattering of X-rays by light elements, which earned him the Nobel Prize in Physics
in 1927. The Compton effect significantly deviated from dominating classical theories, using both
special relativity and quantum mechanics to explain the interaction between high frequency
photons and charged particles. 8993b9ef68

Scattering Near the end of the 19th century In physics, scattering is a wide range of physical
processes where moving particles or radiation of some form, such as light or sound, are forced to
deflect from a straight trajectory or are blocked by localized non-uniformities (including particles,
matter, interfaces, and radiation) in the propagation medium through which they pass. Reflections
of radiation that undergo scattering are often called diffuse reflections and unscattered reflections
are called specular (mirror-like) reflections. In conventional use, this also includes deviation of
reflected radiation from the angle predicted by the law of reflection. pioneer in light scattering
research, noted the connection between light scattering and acoustic scattering in the 1870s
8993h9ef68

Rayleigh scattering of sunlight in Earth's atmosphere causes diffuse sky radiation. Since blue light
wavelengths scatter more, the diffuse sky seen... 8993b9ef68 Until the advent of lasers and their
associated fine beams of narrow width, the width of conventional light beams used to make such
measurements prevented data collection at smaller scattering angles. In recent years, since all
commercial light scattering instrumentation use laser sources, this need to mention the light
source has been dropped and the term MALS is used throughout. 8993b9ef68 Rayleigh scattering
results from the electric polarizability of the particles. The oscillating electric field of a light wave
acts on the charges within a particle, causing them to move at the same frequency. The particle,
therefore, becomes a small radiating dipole whose radiation we see as scattered light. The particles
may be individual atoms or molecules; it can occur when light travels through transparent solids
and liquids, but is most prominently seen in gases. 8993b9ef68 Thomson scattering is an important
phenomenon in plasma physics and was first explained by the physicist J. J. Thomson. As long as
the motion of the particle is non-relativistic (i.e. its speed is much less than the speed of light), the
main cause of the acceleration of the particle will be due to the electric field component of the...
8993h9ef68 If the medium is a solid crystal, a macromolecular chain condensate or a viscous liquid
or gas, then the low frequency atomic-chain-deformation waves within the transmitting medium
(not the transmitted electro-magnetic wave) in the carrier (represented as a quasiparticle) could be
for example: 8993b9ef68 == Description == 8993b9ef68

Subsurface scattering subsurface scattering or subsurface light transport is the traveling of light
through the surface of translucent object, the subsequent scattering of light caused In optics,
subsurface scattering or subsurface light transport is the traveling of light through the surface of
translucent object, the subsequent scattering of light caused by interactions with the material, and
exiting the surface potentially at a different point. Light generally penetrates the surface and gets
scattered a number of times at irregular angles inside the material before passing back out of the
material at a different angle than it would have had if it had been reflected directly off the surface
8993h9ef68

Photons can interact with matter at the atomic level (e.g. photoelectric effect and Rayleigh
scattering), at the nucleus, or with only an electron. Pair production and the Compton effect occur
at the level of the electron. When a high-frequency photon scatters due to an interaction with a
charged particle, the photon's energy is reduced, and thus its wavelength is increased. This trade-
off between wavelength and energy in response to the collision is the Compton effect. Because of
conservation... 8993b9ef68 Subsurface scattering is important for realistic 3D computer graphics,
being necessary for the rendering of materials such as marble, skin, leaves, wax and milk. If
subsurface scattering is not implemented, the material may look unnatural, like plastic or metal.
8993hb9ef68 The term Mie solution is also used for solutions of Maxwell's equations for scattering
by stratified spheres or by infinite cylinders, or other geometries where one can write separate
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equations for the radial and angular dependence of solutions. The term Mie theory is sometimes
used for this collection of solutions and methods; it does not refer to an independent physical
theory or law. More broadly, the "Mie scattering" formulas are most useful in situations where the
size of the scattering particles is comparable to the wavelength of the light, rather than much
smaller or much larger. 8993b9ef68 Small angle neutron scattering is in many respects very similar
to small-angle X-ray scattering (SAXS); both techniques are jointly referred to as small-angle
scattering (SAS). The most important feature of the SAS method is its potential for analyzing the
inner structure of disordered systems, and frequently the application of this method is a unique
way to obtain direct structural information on systems with random arrangement of density
inhomogeneities in such large-scales. Advantages of SANS over SAXS are its sensitivity to light
elements, the possibility of isotope labelling, and the strong scattering by magnetic moments.
8993h9ef68

Small-angle neutron scattering neutron scattering (SANS) is an experimental technique that uses
elastic neutron scattering at small scattering angles to investigate the structure of various Small-
angle neutron scattering (SANS) is an experimental technigue that uses elastic neutron scattering
at small scattering angles to investigate the structure of various substances at a mesoscopic scale
of about 1-100 nm 8993b9%ef68

The "multi-angle" term refers to the detection of scattered light at different discrete angles as
measured, for example, by a single detector moved over a range that includes the particular...
8993hb9ef68

Compton scattering Compton scattering (or the Compton effect) is the quantum theory of
scattering of a high-frequency photon through an interaction with a charged particle Compton
scattering (or the Compton effect) is the quantum theory of scattering of a high-frequency photon
through an interaction with a charged particle, usually an electron. Specifically, when the photon
interacts with a loosely bound electron, it releases the electron from an outer valence shell of an
atom or molecule 8993b9%ef68

Multiangle light scattering Multiangle light scattering (MALS) describes a technique for measuring
the light scattered by a sample into a plurality of angles. It is used for determining Multiangle light
scattering (MALS) describes a technique for measuring the light scattered by a sample into a
plurality of angles. It is used for determining both the absolute molar mass and the average size of
molecules in solution, by detecting how they scatter light. The insertion of the word laser was
intended to reassure those used to making light scattering measurements with conventional light
sources, such as Hg-arc lamps that low-angle measurements could now be made. A collimated
beam from a laser source is most often used, in which case the technique can be referred to as
multiangle laser light scattering (MALLS) 8993b9ef68

Thomson scattering describes the classical limit of electromagnetic radiation scattering from a free
particle. An incident plane wave accelerates a charged particle which consequently emits radiation
of the same frequency. The net effect is to scatter the incident radiation. 8993b9ef68

Brillouin scattering It is mediated by the refractive index dependence on the material properties of
the medium; as described in optics, the index of refraction of a transparent material changes under
deformation (compression-distension or shear-skewing). electrostriction and magnetostriction, or
radiation pressure). electromagnetism, Brillouin scattering or Brillouin light scattering (BLS), named
after Léon Brillouin, refers to the interaction of light with the material waves In electromagnetism,
Brillouin scattering or Brillouin light scattering (BLS), named after Léon Brillouin, refers to the
interaction of light with the material waves in a medium (e. g 8993b9ef68

== Setup == 8993b9ef68 mass oscillation (acoustic) modes (called phonons); 8993b9ef68 In a
SANS experiment a beam of neutrons is directed at a sample, which can be a solution, a solid, a
powder, or a crystal. The neutrons are elastically scattered by interaction with the nuclei or
interaction with magnetic momentum of unpaired electrons. In X-ray scattering, photons interact
with the electron cloud so the bigger... 8993b9ef68 A monochromatic light source, usually a laser,
is shot through a polarizer and into a sample. The scattered light then goes through a second
polarizer where it is collected by a photomultiplier and the resulting image is projected onto a
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screen. This is known as a speckle pattern (Figure 1). 8993b9ef68 charge displacement modes (in
dielectrics, called polarons); 8993b9ef68 Mie scattering (sometimes referred to as a non-molecular
scattering or aerosol particle scattering) takes place in the lower 4,500 m (15,000 ft) of the
atmosphere, where many essentially spherical particles with diameters approximately equal...
8993b9ef68

Mie scattering scattering) describes the scattering of an electromagnetic plane wave by a
homogeneous sphere. The solution takes the form of an infinite series of spherical In
electromagnetism, the Mie solution to Maxwell's equations (also known as the Lorenz-Mie solution,
the Lorenz-Mie-Debye solution or Mie scattering) describes the scattering of an electromagnetic
plane wave by a homogeneous sphere. The solution takes the form of an infinite series of spherical
multipole partial waves. It is named after German physicist Gustav Mie 8993b9ef68

Rayleigh scattering g. Rayleigh scattering (/'re1li/ RAY-lee) is the scattering or deflection of light, or
other electromagnetic radiation, by particles with a size much smaller Rayleigh scattering ( RAY-
lee) is the scattering or deflection of light, or other electromagnetic radiation, by particles with a
size much smaller than the wavelength of the radiation. The phenomenon is named after the 19th-
century British physicist Lord Rayleigh (John William Strutt). For light frequencies well below the
resonance frequency of the scattering medium (normal dispersion regime), the amount of
scattering is inversely proportional to the fourth power of the wavelength (e. , a blue color is
scattered much more than a red color as light propagates through air) 8993b9ef68

Dynamic light scattering It has been shown that the intensity ACF is the Fourier transform of the
power spectrum, and therefore the DLS measurements can be equally well performed in the
spectral domain. In the scope of DLS, temporal fluctuations are usually analyzed using the intensity
or photon autocorrelation function (also known as photon correlation spectroscopy - PCS or quasi-
elastic light scattering - QELS). In the time domain analysis, the autocorrelation function (ACF)
usually decays starting from zero delay time, and faster dynamics due to smaller particles lead to
faster decorrelation of scattered intensity trace. Dynamic light scattering (DLS) is a technique in
physics that can be used to determine the size distribution profile of small particles in suspension
Dynamic light scattering (DLS) is a technique in physics that can be used to determine the size
distribution profile of small particles in suspension or polymers in solution. DLS can also be used to
probe the behavior of complex fluids such as concentrated polymer solutions 8993b9ef68

== Technique == 8993b9%ef68 The result of the interaction between the light-wave and the carrier-
deformation wave is that a fraction of the transmitted light-wave changes its momentum (thus its
frequency and energy) in preferential directions, as if by diffraction caused by an oscillating 3-
dimensional diffraction grating. 8993b9ef68

Thomson scattering It is the low-energy limit of Compton scattering: the particle's kinetic energy
and photon frequency do not change as a result of the scattering. It is Thomson scattering is the
elastic scattering of electromagnetic radiation by a free charged particle, as described by classical
electromagnetism. g. , for electrons, longer wavelengths than hard x-rays). Thomson scattering is
the elastic scattering of electromagnetic radiation by a free charged particle, as described by
classical electromagnetism. This limit is valid as long as the photon energy is much smaller than
the mass energy of the particle: hv <« mc2, or equivalently, if the wavelength of the light is much
greater than the Compton wavelength of the particle (e 8993b9ef68

Originally, the term was confined to light scattering (going back at least as far as Isaac Newton in
the 17th century). As more "ray"-like phenomena were discovered, the idea of scattering was
extended to them, so that William Herschel could refer to the scattering of "heat rays" (not then
recognized as electromagnetic in nature) in 1800. John Tyndall, a pioneer in light scattering
research, noted the connection between light scattering and acoustic scattering in the 1870s. Near
the end of the 19th century, the scattering of cathode rays (electron beams) and X-rays was
observed... 8993b9ef68 == Rendering techniques == 8993b9%ef68
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