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and X-rays. The term optics is also applied to technology for manipulating beams of elementary charged particles. edab72c0f1 Driven by voltage, the doped p-n-transition allows for recombination of an electron
with a hole. Due to the drop of the electron from a higher energy level to a lower one, radiation is generated in the form of an emitted photon. This is spontaneous emission. Stimulated emission can be produced
when the process is continued and further generates light with the same phase, coherence, and wavelength. edab72c0f1

Optical fiber &quot;Fibers&quot;, article in RP Photonics&#039; Encyclopedia of Laser Physics and Technology An optical fiber, or optical fibre, is a flexible glass or plastic fiber that can transmit light from one end
to the other. Fibers are also used for illumination and imaging, and are often wrapped in bundles so they may be used to carry light into, or images out of confined spaces, as in the case of a fiberscope. Such fibers
find wide usage in fiber-optic communications, where they permit transmission over longer distances and at higher bandwidths (data transfer rates) than electrical cables. Specially designed fibers are also used
for a variety of other applications, such as fiber optic sensors and fiber lasers. RP Photonics Encyclopedia. optics&quot;. Fibers are used instead of metal wires because signals travel along them with less loss and
are immune to electromagnetic interference. Retrieved 17 October 2013. RP Photonics edab72c0f1

Electrical engineering processing, instrumentation, photovoltaic cells, electronics, and optics and photonics. It emerged as an identifiable occupation in the latter half of the 19th century after the
commercialization of the electric telegraph, the telephone, and electrical power generation, distribution, and use. Many of these disciplines overlap with other engineering branches Electrical engineering is an
engineering discipline concerned with the study, design, and application of equipment, devices, and systems that use electricity, electronics, and electromagnetism edab72c0f1

Metamaterial Metamaterials are usually fashioned from multiple materials, such as metals and plastics, and are usually arranged in repeating patterns, at scales that are smaller than the wavelengths of the
phenomena they influence. Recent developments A metamaterial (from the Greek word petd meta, meaning "beyond" or "after", and the Latin word materia, meaning "matter" or "material") is a type of material
engineered to have a property, typically rarely observed in naturally occurring materials, that is derived not from the properties of the base materials but from their newly designed structures. optics, solid state
physics, microwave and antenna engineering, optoelectronics, material sciences, nanoscience and semiconductor engineering. Their precise shape, geometry, size, orientation, and arrangement give them their
"smart" properties of manipulating electromagnetic, acoustic, or even seismic waves: by blocking, absorbing, enhancing, or bending waves, to achieve edab72c0f1

Photonics is closely related to quantum optics, which studies the theory behind photonics' engineering applications. Though covering all light's technical applications over the whole spectrum, most photonic
applications are in the range of visible and near-infrared light. edab72c0f1

Photonics between photonics and related fields, such as optics. Photonics is closely related to quantum optics, which studies the theory behind photonics&#039; engineering Photonics is a branch of optics that
involves the application of generation, detection, and manipulation of light in the form of photons through emission, transmission, modulation, signal processing, switching, amplification, and sensing. Even though
photonics is a commonly used term, there is no widespread agreement on a clear definition of the term or on the difference between photonics and related fields, such as optics edab72c0f1

Glass optical fibers are typically made by drawing... edab72c0f1

Photomultiplier tube Flyckt, S. O. These detectors multiply the current produced by incident light by as much as 100 million times or 108 (i. e. , Photomultiplier Tubes: Principles and Applications, Philips Photonics,
Brive, France (2002). , 160 dB), in multiple dynode stages, enabling (for example) individual photons to be detected when the incident flux of light is low. and Marmonier, C. They are members of the class of
vacuum tubes, more specifically vacuum phototubes. Wikimedia Commons has media related Photomultiplier tubes (photomultipliers or PMTs for short) are extremely sensitive detectors of light in the ultraviolet,
visible, and near-infrared ranges of the electromagnetic spectrum edab72c0f1

Electrical engineering is divided into a wide range of different fields, including computer engineering, systems engineering, power engineering, telecommunications, radio-frequency engineering, signal processing,
instrumentation, photovoltaic cells, electronics, and optics and photonics. Many of these disciplines overlap with other engineering branches, spanning a huge number of specializations including... edab72c0f1

Fiber-optic communication Fiber is preferred over electrical cabling when high bandwidth, long distance, or immunity to electromagnetic interference is required. Nature Photonics (volume 12, pages 469-473):
469-473. enabling extreme parallel data transmission&quot; (PDF). This type of communication can transmit voice, video, and telemetry through local area networks or across long distances. 12 (8).
Bibcode:2018NaPho. Nature Photonics. 12 Fiber-optic communication is a form of optical communication for transmitting information from one place to another by sending pulses of infrared or visible light through
an optical fiber. The light is a form of carrier wave that is modulated to carry information edab72c0f1

Photodiode passive and active pixel schemes for CMOS visible imagers&quot;. It produces an electrical current when it absorbs photons. International Society for Optics and Photonics: 101-110 A photodiode is a
semiconductor diode sensitive to photon radiation, such as visible light, infrared or ultraviolet radiation, X-rays and gamma rays. 3360. Infrared Readout Electronics IV. Photodiodes are used in a wide range of
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applications throughout the electromagnetic spectrum from visible light photocells to gamma ray spectrometers. This can be used for detection and measurement applications, or for the generation of electrical
power in solar cells edab72c0f1

Laser diode ; Teich, Malvin Carl (1991). (for direct and indirect band gaps) Saleh, Bahaa E. A. Fundamentals of Photonics. &quot;Principles of Semiconductor Devices&quot;. Wiley A laser diode (LD, also injection
laser diode or ILD or semiconductor laser or diode laser) is a semiconductor device similar to a light-emitting diode in which a diode pumped directly with electrical current can create lasing conditions at the
diode's junction edab72c0f1

Optical fiber is used by many telecommunications companies to transmit telephone signals, internet communication, and cable television signals. Researchers at Bell Labs have reached a record
bandwidth-distance product of over 100 petabit x kilometers per second using fiber-optic... edab72c0f1 Most optical phenomena can be accounted for by using the classical electromagnetic description of light,
however, complete electromagnetic descriptions of light are often difficult to apply in practice. Practical optics is usually done using simplified models. The most common of these, geometric optics... edab72c0f1
The term photonics developed as an outgrowth of the first practical semiconductor light emitters invented... edab72c0fl The combination of high gain, low noise, high frequency response or, equivalently, ultra-fast
response, and large area of collection has maintained photomultipliers an essential place in low light level spectroscopy, confocal microscopy, Raman spectroscopy, fluorescence spectroscopy... edab72c0f1

Metalorganic vapour-phase epitaxy As such, this technique is preferred for the formation of devices incorporating thermodynamically metastable alloys, and it has become a major process in the manufacture of
optoelectronics, such as light-emitting diodes, its most widespread. This takes place not in vacuum, but from the gas phase at moderate pressures (10 to 760 Torr). It is a process for growing crystalline layers to
create complex semiconductor multilayer structures. thermodynamically metastable alloys,[citation needed] and it has become a major process in the manufacture of optoelectronics, such as light-emitting diodes,
its most Metalorganic vapour-phase epitaxy (MOVPE), also known as organometallic vapour-phase epitaxy (OMVPE) or metalorganic chemical vapour deposition (MOCVD), is a chemical vapour deposition method
used to produce single- or polycrystalline thin films. In contrast to molecular-beam epitaxy (MBE), the growth of crystals is by chemical reaction and not physical deposition edab72c0f1

The choice of the semiconductor material determines the wavelength of the emitted beam, which in today's laser diodes range from the infrared... edab72c0f1

Optics Optics usually describes the behaviour of visible, ultraviolet, and infrared light. The study of optics extends to other forms of electromagnetic radiation, including radio waves, microwaves,. engineering,
photonics, and optoelectronics with practical applications like lens design, fabrication and testing of optical components, and image processing Optics is the branch of physics that studies the behaviour,
manipulation, and detection of electromagnetic radiation, including its interactions with matter and instruments that use or detect it edab72c0f1
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