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Interference reflection microscopy c41123b551 == History == c41123b551 == History == c41123b551

Differential interference contrast microscopy A relatively complex optical system produces an image with the object appearing black to white on a grey background. DIC works on the principle of interferometry to gain
information about the optical path length of the sample, to see otherwise invisible features. DIC was then developed further by Polish physicist Georges Nomarski in 1952. This image is similar to that obtained by
phase-contrast microscopy, but without the bright diffraction halo. The "Smith DIK" was produced by Ernst Leitz Wetzlar in Germany and was difficult to manufacture. This interference may be either constructive or
destructive, giving rise to the characteristic appearance of Differential interference contrast (DIC) microscopy, also called Nomarski interference contrast (NIC) or Nomarski microscopy, is an optical microscopy
technique used to enhance the contrast in unstained, transparent samples. path length) to a visible change in darkness. The technique was invented by Francis Hughes Smith c41123b551

The phenomenon was first described by Robert Hooke in his 1665 book Micrographia. Its name derives from the mathematician and physicist Sir Isaac Newton, who studied the phenomenon in 1666 while sequestered
at home in Lincolnshire in the time of the Great Plague that had shut down Trinity College, Cambridge. He recorded his observations in an essay entitled "Of Colours". The phenomenon became a source of dispute
between Newton, who favored a corpuscular nature of light, and Hooke, who favored a wave-like nature of light. Newton did not publish... c41123b551 Fluorescence interference contrast microscopy c41123b551
Differential interference contrast microscopy c41123b551 == Qualitative concept... == c41123b551 A fringe pattern can be created in a number of ways but the stable fringe pattern found in the Michelson type
interferometers is caused by the separation of the original source into two separate beams and then recombining them at differing angles of incidence on a viewing surface. c41123b551 The reflection from a thin film
is typically not individual wavelengths as produced by a diffraction grating or prism, but rather are a mixture of various wavelengths. Therefore, the colors observed are rarely those of the rainbow, but rather browns,
golds, turquoises, teals, bright blues, purples, and magentas. Studying the light reflected or transmitted by a thin film can reveal information about the thickness of the film or the effective refractive index...
c41123b551 Interference effects can be observed with all types of waves, for example, light, radio, acoustic, surface water waves, gravity waves, or matter waves as well as in loudspeakers as electrical waves.
c41123b551 The interaction of the waves on a viewing surface alternates between constructive interference and destructive interference causing alternating lines of dark and light. In the example of a Michelson
Interferometer, a single fringe represents one wavelength of the source light and is measured from the center of one bright line to the center of the next. The physical width of a fringe is governed by the difference in
the angles of incidence of the component beams of light, but regardless of a fringe's physical width, it still represents a single wavelength of light. c41123b551 Thin-film interference explains the multiple colors seen in
light reflected from soap bubbles and oil films on water and also many colors found in nature. It is also the mechanism behind the action of antireflection coatings used on glasses and camera lenses. If the thickness of
the film is much larger than the coherence length of the incident light, then the interference pattern will be washed out due to the linewidth of the light source. c41123b551 Interference microscopy enables
visualization and measurement of transparent or nearly transparent specimens, such as living cells or thin films, without the need for staining by converting phase shifts in light into differences in amplitude or contrast
visible to the observer. c41123b551 In materials science and surface metrology, interference microscopy is also widely used to characterize surface topography and quantify micro-scale surface irregularities, with
vertical resolutions on the order of nanometers achievable through multi-beam interference techniques. c41123b551

Wave interference The resultant wave may have greater amplitude (constructive interference) or lower amplitude (destructive interference) if the two In physics, interference is a phenomenon in which two coherent
waves are combined by adding their intensities or displacements with due consideration for their phase difference. their phase difference. The resultant wave may have greater amplitude (constructive interference) or
lower amplitude (destructive interference) if the two waves are in phase or out of phase, respectively c41123b551

Around 1800, the word interference was used by Thomas Young in developing his theories of acoustics and optics. c41123b551

Coherence (physics) If, when they are combined, they exhibit perfect constructive interference, perfect destructive interference In physics, coherence expresses the potential for two waves to interfere. Two
monochromatic beams from a single source always interfere. Even for wave sources that are not strictly monochromatic, they may still be partly coherent. phase difference between the two waves will be constant
c41123b551

Two waves with constant relative phase will be coherent. The amount of coherence can readily be measured by the interference visibility, which looks at the size of the interference fringes relative to the input waves
(as the phase offset is varied); a precise mathematical definition of the degree of coherence is given by means of correlation functions. More broadly, coherence describes the statistical similarity of a field, such as an
electromagnetic field or guantum wave packet, at different points in space or time. c41123b551

Lloyd's mirror It is the optical wave analogue to a sea interferometer. and their celestial coordinates to be determined. In the experiment, light from a monochromatic slit source reflects from a glass surface at a small
angle and appears to come from a virtual source as a result. An acoustic source just below the water surface generates constructive and destructive interference Lloyd's mirror is an optics experiment that was first
described in 1834 by Humphrey Lloyd in the Transactions of the Royal Irish Academy. The reflected light interferes with the direct light from the source, forming interference fringes. Its original goal was to provide
further evidence for the wave nature of light, beyond those provided by Thomas Young and Augustin-Jean Fresnel c41123b551
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Classical interference microscopy c41123b551 DIC works by separating a polarized light source into two orthogonally polarized mutually coherent parts which are spatially displaced (sheared) at the sample plane, and
recombined before observation. The interference of the two parts at recombination is sensitive to their optical path difference (i.e. the product of refractive index and geometric path length). Adding an adjustable...
c41123b551 With tuning instruments that can produce sustained tones, beats can be readily recognized. Tuning two tones to a unison will present a peculiar effect: when the two tones are close in pitch but not
identical, the difference in frequency generates the beating. The volume varies as in a tremolo while the sounds alternately interfere constructively and destructively. As the two tones gradually approach unison, the
beating slows down and may become so slow as to be imperceptible. As the two tones get further apart, their beat frequency begins approaching the range of human pitch perception, the beating starts to sound like a
note, and a combination tone is produced. c41123b551 Types include: c41123b551 == Mathematics and physics of beat tones == c41123b551

Fringe shift viewing surface alternates between constructive interference and destructive interference causing alternating lines of dark and light. In the example of a Michelson In interferometry experiments such as
the Michelson-Morley experiment, a fringe shift is the behavior of a pattern of “fringes” when the phase relationship between the component sources change c41123b551

Interference microscopy Interference microscopy Interference microscopy involves measurements of differences in the path between two beams of light that have been split. The interacting waves of the two beams
constructively or destructively interfere, which can be measured via interferometry to visualize microscopic objects. two beams constructively or destructively interfere, which can be measured via interferometry to
visualize microscopic objects c41123b551

Beat (acoustics) the difference in frequency generates the beating. The volume varies as in a tremolo while the sounds alternately interfere constructively and destructively In acoustics, a beat is an interference
pattern between two sounds of slightly different frequencies, perceived as a periodic variation in volume, the rate of which is the difference of the two frequencies c41123b551

Newton's rings When viewed with white light, it forms a concentric ring pattern of rainbow colors because the different wavelengths of light interfere at different thicknesses of the air layer between the surfaces. It is
named after Isaac Newton, who investigated the effect in 1666. When viewed with monochromatic light, Newton's rings appear as a series of concentric, alternating bright and dark rings centered at the point of
contact between the two surfaces. phenomenon in which an interference pattern is created by the reflection of light between two surfaces, typically a spherical surface and an adjacent touching Newton's rings is a
phenomenon in which an interference pattern is created by the reflection of light between two surfaces, typically a spherical surface and an adjacent touching flat surface c41123b551

== History == c41123b551 == Historical Context == c41123b551 When interfering, two waves add together to create a wave of greater amplitude than either one (constructive interference) or subtract from each
other to create a wave of minima which may be zero (destructive interference), depending on their relative phase. Constructive or destructive interference are limit cases, and two waves always interfere, even if the
result of the addition is complicated or not remarkable. c41123b551 == Setup == c41123b551

Bragg's law off the various planes interfered constructively. It describes how the superposition of wave fronts scattered by lattice planes leads to a strict relation between the wavelength and scattering angle. The
interference is constructive when the phase difference between the wave reflected off different atomic In many areas of science, Bragg's law - also known as Wulff-Bragg's condition or Laue-Bragg interference - is a
special case of Laue diffraction that gives the angles for coherent scattering of waves from a large crystal lattice. This law was initially formulated for X-rays, but it also applies to all types of matter waves including
neutron and electron waves if there are a large number of atoms, as well as to visible light with artificial periodic microscale lattices c41123b551

Thin-film interference The degree of constructive or destructive interference between the two light waves depends on the difference in Thin-film interference occurs when light waves reflected by the upper and lower
boundaries of a thin film interfere with one another, increasing reflection at some wavelengths and decreasing it at others. When white light is incident on a thin film, this effect produces colorful reflections. upper and
lower surfaces will interfere c41123b551
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