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ever-evolving technologies. Solar energy technologies include solar heating, solar photovoltaics,
solar thermal electricity and solar architecture. These can

The following outline is provided as an overview of and topical guide to solar energy:

Solar energy is radiant light and heat from the Sun. It has been harnessed by humans since ancient
times using a range of ever-evolving technologies. Solar energy technologies include solar heating,
solar photovoltaics, solar thermal electricity and solar architecture. These can make considerable
contributions to solving some of the most urgent problems that the world now faces.

Solar thermal collector

carrying fluid for thermal transfer or photovoltaic cells for direct conversion of light to electricity.
The solar bowl design resulted from a project of

A solar thermal collector collects heat by absorbing sunlight. The term "solar collector" commonly
refers to a device for solar hot water heating, but may refer to large power generating installations
such as solar parabolic troughs and solar towers or non-water heating devices such as solar
cookers or solar air heaters.

Solar thermal collectors are either non-concentrating or concentrating. In non-concentrating
collectors, the aperture area (i.e., the area that receives the solar radiation) is roughly the same as
the absorber area (i.e., the area absorbing the radiation). A common example of such a system is a
metal plate that is painted a dark color to maximize the absorption of sunlight. The energy is then
collected by cooling the plate with a working fluid, often water or glycol running...

Electromagnetic radiation

In physics, electromagnetic radiation (EMR) is a self-propagating wave of the electromagnetic field
that carries momentum and radiant energy through space

In physics, electromagnetic radiation (EMR) is a self-propagating wave of the electromagnetic field
that carries momentum and radiant energy through space. It encompasses a broad spectrum,
classified by frequency (or its inverse - wavelength), ranging from radio waves, microwaves,
infrared, visible light, ultraviolet, X-rays, to gamma rays. All forms of EMR travel at the speed of
light in a vacuum and exhibit wave-particle duality, behaving both as waves and as discrete
particles called photons.

Electromagnetic radiation is produced by accelerating charged particles such as from the Sun and
other celestial bodies or artificially generated for various applications. Its interaction with matter
depends on wavelength, influencing its uses in communication, medicine, industry, and scientific
research...

Powerlight Technologies

a focused laser light through optical fiber to a solar cell-like receiver, this technology allows for
power to be provided over hundreds of meters in environments

PowerLight Technologies is an American engineering firm providing power transmission via lasers.
Its primary products are power-over-fiber which transmits energy in the form of laser light through
an optic fiber, and "laser power beaming" in which the laser energy is transmitted through free
space.
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photomultiplier tubes, each suited to specific uses. Solar cells, which

Photodetectors, also called photosensors, are devices that detect light or other forms of
electromagnetic radiation and convert it into an electrical signal. They are essential in a wide range
of applications, from digital imaging and optical communication to scientific research and industrial
automation. Photodetectors can be classified by their mechanism of detection, such as the
photoelectric effect, photochemical reactions, or thermal effects, or by performance metrics like
spectral response. Common types include photodiodes, phototransistors, and photomultiplier tubes,
each suited to specific uses. Solar cells, which convert light into electricity, are also a type of
photodetector. This article explores the principles behind photodetectors, their various types,
applications, and recent...

Wireless power transfer

beam that is received and concentrated onto photovoltaic cells (solar cells). It exploits
electromagnetic radiation closer to the visible region (.2 to

Wireless power transfer (WPT; also wireless energy transmission or WET) is the transmission of
electrical energy without wires as a physical link. In a wireless power transmission system, an
electrically powered transmitter device generates a time-varying electromagnetic field that
transmits power across space to a receiver device; the receiver device extracts power from the field
and supplies it to an electrical load. The technology of wireless power transmission can eliminate
the use of the wires and batteries, thereby increasing the mobility, convenience, and safety of an
electronic device for all users. Wireless power transfer is useful to power electrical devices where
interconnecting wires are inconvenient, hazardous, or are not possible.

Wireless power techniques mainly fall into two...
Passive solar building design

turbine, photovoltaics, micro hydro, geothermal, and other emerging alternative energy sources.
Passive solar is also a core building design strategy for passive

In passive solar building design, windows, walls, and floors are made to collect, store, reflect, and
distribute solar energy, in the form of heat in the winter and reject solar heat in the summer. This
is called passive solar design because, unlike active solar heating systems, it does not involve the
use of mechanical and electrical devices.

The key to designing a passive solar building is to best take advantage of the local climate
performing an accurate site analysis. Elements to be considered include window placement and
size, and glazing type, thermal insulation, thermal mass, and shading. Passive solar design
techniques can be applied most easily to new buildings, but existing buildings can be adapted or
"retrofitted".

Photodiode

mode exploits the photovoltaic effect, which is the basis for solar cells - a traditional solar cell is
just a large area photodiode. For optimum power output

A photodiode is a semiconductor diode sensitive to photon radiation, such as visible light, infrared
or ultraviolet radiation, X-rays and gamma rays. It produces an electrical current when it absorbs
photons. This can be used for detection and measurement applications, or for the generation of
electrical power in solar cells. Photodiodes are used in a wide range of applications throughout the
electromagnetic spectrum from visible light photocells to gamma ray spectrometers.

Photoelectric effect
Adolf Goetzberger (2009). &quot;Milestones of Solar Conversion and Photovoltaics&quot;. High-
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Efficient Low-Cost Photovoltaics: Recent Developments. Springer Series

The photoelectric effect is the emission of electrons from a material caused by electromagnetic
radiation such as ultraviolet light. Electrons emitted in this manner are called photoelectrons. The
phenomenon is studied in condensed matter physics, solid state, and quantum chemistry to draw
inferences about the properties of atoms, molecules and solids. The effect has found use in
electronic devices specialized for light detection and precisely timed electron emission.

The experimental results disagree with classical electromagnetism, which predicts that continuous
light waves transfer energy to electrons, which would then be emitted when they accumulate
enough energy. An alteration in the intensity of light would theoretically change the kinetic energy
of the emitted electrons, with sufficiently...

Renewable energy

&quot;Building integrated photovoltaic products: A state-of-the-art review and future research
opportunities&quot;. Solar Energy Materials and Solar Cells. 100: 69-96.

Renewable energy (also called green energy) is energy made from renewable natural resources
that are replenished on a human timescale. The most widely used renewable energy types are solar
energy, wind power, and hydropower. Bioenergy and geothermal power are also significant in some
countries. Some also consider nuclear power a renewable power source, although this is
controversial, as nuclear energy requires mining uranium, a nonrenewable resource. Renewable
energy installations can be large or small and are suited for both urban and rural areas. Renewable
energy is often deployed together with further electrification. This has several benefits: electricity
can move heat and vehicles efficiently and is clean at the point of consumption. Variable renewable
energy sources are those that have...
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