
Laws Of Reflection And Refraction
Reflection (physics) Common examples include the reflection of light, sound and water
waves. Common examples include the reflection of light, sound and water waves. The law
of reflection says that for specular reflection (for example at a mirror) Reflection is the
change in direction of a wavefront at an interface between two different media so that the
wavefront returns into the medium from which it originated. The law of reflection says that
for specular reflection (for example at a mirror) the angle at which the wave is incident on
the surface equals the angle at which it is reflected 11eb0fdd1a

== Law == 11eb0fdd1a The earliest known description of this behavior was recorded by
Hero of Alexandria (AD c. 10–70). Later, Alhazen gave a complete statement of the law of
reflection. He was first to state that the incident ray, the reflected ray, and the normal to
the surface all lie in a same plane perpendicular to reflecting plane. 11eb0fdd1a P-wave
refraction evaluates the compression wave generated by the seismic source located at a
known distance from the array. The wave is generated by vertically striking a striker plate
with a sledgehammer, shooting a seismic shotgun into the ground, or detonating an
explosive charge in the ground. Since the compression wave is the fastest of... 11eb0fdd1a
( 11eb0fdd1a

Negative refraction In optics, negative refraction is the electromagnetic phenomenon
where light rays become refracted at an interface that is opposite to their more commonly
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In optics, negative refraction is the electromagnetic phenomenon where light rays become
refracted at an interface that is opposite to their more commonly observed positive
refractive properties. Such materials are sometimes called "double negative" materials.
Negative refraction can be obtained by using a metamaterial which has been designed to
achieve a negative value for electric permittivity (ε) and magnetic permeability (μ); in such
cases the material can be assigned a negative refractive index 11eb0fdd1a

== P-wave refraction == 11eb0fdd1a == Negative phase velocity == 11eb0fdd1a n
11eb0fdd1a When light strikes the interface between a medium with refractive index n1
and a second medium with refractive index n2, both reflection and refraction of the light
may occur. The Fresnel equations give the ratio of the reflected wave's electric field to the
incident wave's electric field, and the ratio of the transmitted wave's electric field to the
incident wave's electric field, for each of two components of polarization. (The magnetic
fields can also be related using similar coefficients.) These ratios are generally complex,
describing not only the relative... 11eb0fdd1a The law of reflection states that a reflected
ray of light emerges from the reflecting surface at the same angle to the surface normal as
the incident ray, but on the opposing side of the surface normal. The incident and reflected
rays lie in a plane known as the plane of incidence. The angles of the two rays to the
normal are known as the angle of incidence and angle of reflection. 11eb0fdd1a

Snell's law Snell&#039;s law (also known as the Snell–Descartes law, and the law of
refraction) is a formula used to describe the relationship between the angles of incidence
Snell's law (also known as the Snell–Descartes law, and the law of refraction) is a formula
used to describe the relationship between the angles of incidence and refraction, when
referring to light or other waves passing through a boundary between two different
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isotropic media, such as water, glass, or air 11eb0fdd1a

== Law of reflection == 11eb0fdd1a Total internal reflection describes the fact that
radiation (e.g. visible light) can, at certain angles, be totally reflected from an interface
between two media of different indices of refraction (see Snell's law). Total internal
reflection occurs when the first medium is optically denser than the second medium, and
the incident angle is larger than the critical angle of the medium, for example, light that
starts in water and bounces off the water-to-air interface. 11eb0fdd1a Negative refraction
occurs at interfaces between materials at which one has an ordinary positive phase
velocity (i.e., a positive refractive index), and the other has the more exotic negative phase
velocity (a negative refractive index). 11eb0fdd1a

Total external reflection from an interface between two media of different indices of
refraction (see Snell&#039;s law). Total internal reflection occurs when the first medium is
optically Total external reflection is a phenomenon traditionally involving X-rays and
extreme ultraviolet, but in principle any type of electromagnetic or other wave, closely
related to total internal reflection 11eb0fdd1a

Specular reflection comprise reflection and refraction, are expressed by the difference of
the refractive index on both sides of the boundary, whereas reflectance and absorption
Specular reflection, or regular reflection, is the mirror-like reflection of waves, such as
light, from a surface 11eb0fdd1a

Seismic refraction Seismic refraction is a geophysical principle governed by Snell&#039;s
Law of refraction. The seismic refraction method utilizes the refraction of seismic Seismic
refraction is a geophysical principle governed by Snell's Law of refraction. The seismic
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refraction method utilizes the refraction of seismic waves by rock or soil layers to
characterize the subsurface geologic conditions and geologic structure 11eb0fdd1a

Refraction Birefringence (double refraction) Geometrical optics Huygens–Fresnel principle
List of indices of refraction Negative refraction Reflection Schlieren photography In physics,
refraction is the redirection of a wave as it passes from one medium to another. Refraction
of light is the most commonly observed phenomenon, but other waves such as sound
waves and water waves also experience refraction. The redirection can be caused by the
wave's change in speed or by a change in the medium. How much a wave is refracted is
determined by the change in wave speed and the initial direction of wave propagation
relative to the direction of change in speed 11eb0fdd1a

Total internal reflection g. e. his explanations of the laws of rectilinear propagation,
reflection, ordinary refraction, and even the extraordinary refraction of &quot;Iceland
crystal&quot; (calcite) In physics, total internal reflection (TIR) is the phenomenon in which
waves arriving at the interface (boundary) from one medium to another (e. It occurs when
the second medium has a higher wave speed (i. , from water to air) are not refracted into
the second ("external") medium, but completely reflected back into the first ("internal")
medium.  1). , lower refractive index) than the first, and the waves are incident at a
sufficiently oblique angle on the interface. For example, the water-to-air surface in a typical
fish tank, when viewed obliquely from below, reflects the underwater scene like a mirror
with no loss of brightness (Fig 11eb0fdd1a

Fresnel equations index n1 and a second medium with refractive index n2, both reflection
and refraction of the light may occur. For the first time, polarization could be understood
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quantitatively, as Fresnel's equations correctly predicted the differing behaviour of waves
of the s and p polarizations incident upon a material interface. The Fresnel equations give
the ratio of the reflected The Fresnel equations (or Fresnel coefficients) describe the
reflection and transmission of light (or electromagnetic radiation in general) when incident
on an interface between different optical media. They were deduced by French engineer
and physicist Augustin-Jean Fresnel () who was the first to understand that light is a
transverse wave, when no one realized that the waves were electric and magnetic fields
11eb0fdd1a

The law states that, for a given pair of media, the ratio of the sines of angle of incidence
11eb0fdd1a In acoustics, reflection causes echoes and is used in sonar. In geology, it is
important in the study of seismic waves. Reflection is observed with surface waves in
bodies of water. Reflection is observed with many types of electromagnetic wave, besides
visible light. Reflection of VHF and higher frequencies is important for radio transmission
and for radar. Even hard X-rays and gamma rays can be reflected at shallow angles with
special "grazing" mirrors. 11eb0fdd1a The refractive index, 11eb0fdd1a Specular reflection
may be contrasted with diffuse reflection, in which light is scattered away from the surface
in a range of directions. 11eb0fdd1a Reflection of light is either specular (mirror-like) or
diffuse (retaining the energy, but losing the image) depending on the nature of the
interface. In specular reflection the phase of the reflected waves depends on the choice of
the origin of coordinates, but the relative phase between s and... 11eb0fdd1a ω
11eb0fdd1a Negative phase velocity (NPV) is a property of light propagation in a medium.
There are different definitions of NPV; the most common is Victor Veselago's original
proposal of opposition of the wave vector and (Abraham) the Poynting vector. Other
definitions include the opposition of wave vector to group velocity, and energy to velocity.
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"Phase velocity" is used conventionally, as phase velocity has the same sign as the wave...
11eb0fdd1a Seismic refraction is exploited in engineering geology, geotechnical
engineering and exploration geophysics. Seismic refraction traverses (seismic lines) are
performed using an array of seismographs or geophones and an energy source.
11eb0fdd1a A scenario opposite to TIR, referred to as total external reflection, occurs in
the extreme ultraviolet and X-ray regimes. 11eb0fdd1a == Reflection of light ==
11eb0fdd1a In optics, the law is used in ray tracing to compute the angles of transmission
or refraction, and in experimental optics to find the refractive index of a material. The law
is also satisfied in meta-materials, which allow light to be bent "backward" at a negative
angle of refraction with a negative refractive index. 11eb0fdd1a TIR occurs not only with
electromagnetic waves such as light and microwaves, but also with other types of waves,
including sound and water waves. If the waves are capable of forming a narrow beam
(Fig. 2), the reflection tends to be described in terms of "rays" rather than waves; in a
medium whose properties are independent of direction, such as air, water or glass, the
"rays" are perpendicular to associated wavefronts. The total... 11eb0fdd1a

Refractive index The refractive indices also determine the amount of light that is reflected
when reaching the interface, as well as the critical angle for total internal reflection, their
intensity (Fresnel equations) and Brewster's angle. In optics, the refractive index (also
called refraction index or index of refraction), often denoted n, is the ratio of the speed of
light in vacuum (c) In optics, the refractive index (also called refraction index or index of
refraction), often denoted n, is the ratio of the speed of light in vacuum (c) to the speed of
light in a given optical medium (v), n=c/v. The refractive index determines how much the
path of light is bent, or refracted, when entering a material, as described by Snell's law of
refraction, n1 sin θ1 = n2 sin θ2, where θ1 and θ2 are the angle of incidence and angle of
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refraction, respectively, of a ray crossing the interface between two media with refractive
indices n1 and n2 11eb0fdd1a

Optical prisms and lenses use refraction to redirect light, as does the human eye. The
refractive index of materials varies with the wavelength of light, and thus the angle of the
refraction also varies correspondingly. This is called dispersion and allows certain prisms
and raindrops in rainbows to divide white light into its constituent spectral colors.
11eb0fdd1a == Overview == 11eb0fdd1a The methods depend on the fact that seismic
waves have differing velocities in different types of soil or rock. The waves are refracted
when they cross the boundary between different types (or conditions) of soil or rock. The
methods enable the general soil types and the approximate depth to strata boundaries, or
to bedrock, to be determined. 11eb0fdd1a Total external reflection is the situation where
the light starts in air or vacuum (refractive index close to or equal to 1), and bounces off a
material with index of refraction less than 1. For example, in the X-ray bandpass, the
frequency-dependent refractive index is frequently slightly less than 1 for virtually all
materials. This is a result of the frequency of the X-ray, 11eb0fdd1a
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