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Postgraduate Certificate in Astrophysical Engineering

Radiative Transfer in Astrophysical Media

Absorption Coefficient: a measure of the rate at which radiation is absorbed by a medium, used to calculate
the attenuation of radiation as it passes through a medium. Related terms: extinction coefficient, opacity.
The absorption coefficient is a critical parameter in understanding the behavior of radiation in astrophysical
media, and is used in a variety of applications, including the study of stellar atmospheres and the interstellar
medium.

Albedo: the reflectivity of a surface, measured as the ratio of reflected to incident radiation. Related terms:
reflectance, scattering coefficient. Albedo is an important parameter in understanding the energy balance of
a planet or moon, and is used in a variety of applications, including the study of climate and the radiative
transfer of energy.

Anisotropy: the directional dependence of a physical quantity, such as the intensity of radiation. Related
terms: isotropy, scattering. Anisotropy is an important concept in understanding the behavior of radiation in
astrophysical media, and is used in a variety of applications, including the study of cosmic microwave
background radiation and the large-scale structure of the universe.

Astronomical Unit: a unit of length used to measure the distances between objects in our solar system,
defined as the average distance between the Earth and the Sun. Related terms: parsec, light-year. The
astronomical unit is a fundamental parameter in understanding the scale of our solar system, and is used in
a variety of applications, including the study of planetary orbits and the formation of the solar system.

Blackbody Radiation: the thermal radiation emitted by an object in thermal equilibrium, characterized by a
temperature and a spectral distribution. Related terms: Planck function, Wien's law. Blackbody radiation is a
fundamental concept in understanding the behavior of radiation in astrophysical media, and is used in a
variety of applications, including the study of stellar atmospheres and the cosmic microwave background
radiation.

Boltzmann Constant: a fundamental constant of nature, used to relate the energy of a system to its
temperature. Related terms: Planck constant, gas constant. The Boltzmann constant is a critical parameter in
understanding the behavior of matter and radiation in astrophysical media, and is used in a variety of
applications, including the study of statistical mechanics and the thermodynamics of astrophysical systems.

Bremsstrahlung Radiation: the radiation emitted by an electron as it is accelerated or decelerated, typically
in the presence of a magnetic field or a collision with another particle. Related terms: synchrotron radiation,
Compton scattering. Bremsstrahlung radiation is an important concept in understanding the behavior of
radiation in astrophysical media, and is used in a variety of applications, including the study of high-energy
astrophysics and the radiative transfer of energy.

Chandrasekhar Limit: the maximum mass of a white dwarf star, above which it will collapse into a neutron
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star or a black hole. Related terms: white dwarf, neutron star, black hole. The Chandrasekhar limit is a
fundamental parameter in understanding the evolution of stars and the formation of compact objects, and
is used in a variety of applications, including the study of stellar evolution and the structure of compact
objects.

Compton Scattering: the scattering of a photon by an electron, resulting in a transfer of energy and
momentum between the photon and the electron. Related terms: Thomson scattering, Rayleigh scattering.
Compton scattering is an important concept in understanding the behavior of radiation in astrophysical
media, and is used in a variety of applications, including the study of high-energy astrophysics and the
radiative transfer of energy.

Cosmic Microwave Background Radiation: the thermal radiation left over from the Big Bang, characterized
by a temperature and a spectral distribution. Related terms: blackbody radiation, cosmic background
radiation. The cosmic microwave background radiation is a fundamental parameter in understanding the
origin and evolution of the universe, and is used in a variety of applications, including the study of
cosmology and the structure of the universe.

Diffusion Approximation: a mathematical technique used to solve the radiative transfer equation, assuming
that the radiation field is isotropic and that the medium is optically thick. Related terms: radiative transfer
equation, Eddington approximation. The diffusion approximation is a useful tool in understanding the
behavior of radiation in astrophysical media, and is used in a variety of applications, including the study of
stellar atmospheres and the interstellar medium.

Eddington Approximation: a mathematical technique used to solve the radiative transfer equation,
assuming that the radiation field is isotropic and that the medium is optically thick. Related terms: radiative
transfer equation, diffusion approximation. The Eddington approximation is a useful tool in understanding
the behavior of radiation in astrophysical media, and is used in a variety of applications, including the study
of stellar atmospheres and the interstellar medium.

Einstein Coefficient: a constant used to relate the probability of absorption or emission of a photon to the
energy of the photon. Related terms: Planck constant, Boltzmann constant. The Einstein coefficient is a
fundamental parameter in understanding the behavior of radiation in astrophysical media, and is used in a
variety of applications, including the study of quantum mechanics and the thermodynamics of astrophysical
systems.

Extinction Coefficient: a measure of the rate at which radiation is attenuated by a medium, used to calculate
the optical depth of a medium. Related terms: absorption coefficient, opacity. The extinction coefficient is a
critical parameter in understanding the behavior of radiation in astrophysical media, and is used in a variety
of applications, including the study of stellar atmospheres and the interstellar medium.

Flux: the rate at which energy is transferred through a surface, typically measured in units of energy per unit
time per unit area. Related terms: intensity, luminosity. Flux is a fundamental parameter in understanding
the behavior of radiation in astrophysical media, and is used in a variety of applications, including the study
of stellar atmospheres and the interstellar medium.
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Galactic Coordinate System: a coordinate system used to locate objects in the Milky Way galaxy, based on
the position of the object with respect to the galactic center and the galactic plane. Related terms:
equatorial coordinate system, ecliptic coordinate system. The galactic coordinate system is a useful tool in
understanding the structure and evolution of the Milky Way galaxy, and is used in a variety of applications,
including the study of stellar populations and the formation of the galaxy.

Hubble Constant: a constant used to relate the distance of a galaxy to its recession velocity, used to
measure the expansion of the universe. Related terms: Hubble law, cosmological constant. The Hubble
constant is a fundamental parameter in understanding the evolution and structure of the universe, and is
used in a variety of applications, including the study of cosmology and the formation of galaxies.

Intensity: the amount of energy transferred through a surface, typically measured in units of energy per unit
time per unit area per unit solid angle. Related terms: flux, luminosity. Intensity is a fundamental parameter
in understanding the behavior of radiation in astrophysical media, and is used in a variety of applications,
including the study of stellar atmospheres and the interstellar medium.

Interstellar Medium: the material that fills the space between stars, including gas and dust, used to study
the formation and evolution of stars and galaxies. Related terms: interstellar gas, interstellar dust. The
interstellar medium is a critical component in understanding the structure and evolution of galaxies, and is
used in a variety of applications, including the study of stellar populations and the formation of galaxies.

Ionization Energy: the energy required to remove an electron from an atom or molecule, used to study the
ionization state of a gas. Related terms: ionization potential, recombination coefficient. Ionization energy is
a fundamental parameter in understanding the behavior of matter in astrophysical media, and is used in a
variety of applications, including the study of plasmas and the ionization state of gases.

Kirchhoff's Law: a law that relates the emissivity of an object to its absorptivity, used to study the radiative
transfer of energy. Related terms: Planck function, blackbody radiation. Kirchhoff's law is a fundamental
parameter in understanding the behavior of radiation in astrophysical media, and is used in a variety of
applications, including the study of stellar atmospheres and the interstellar medium.

Lorentz Transformation: a mathematical transformation used to relate the coordinates of an event in one
inertial frame to the coordinates of the same event in another inertial frame, used to study the relativity of
space and time. Related terms: special relativity, general relativity. The Lorentz transformation is a
fundamental parameter in understanding the behavior of objects in high-speed motion, and is used in a
variety of applications, including the study of high-energy astrophysics and the cosmology of the universe.

Luminosity: the total energy emitted by an object per unit time, typically measured in units of energy per
unit time. Related terms: flux, intensity. Luminosity is a fundamental parameter in understanding the
behavior of radiation in astrophysical media, and is used in a variety of applications, including the study of
stellar atmospheres and the interstellar medium.

Magnetic Field: a vector field that describes the magnetic force exerted on a charged particle, used to study
the behavior of charged particles in astrophysical media. Related terms: electric field, electromagnetic
radiation. The magnetic field is a critical component in understanding the behavior of charged particles in
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astrophysical media, and is used in a variety of applications, including the study of high-energy astrophysics
and the cosmology of the universe.

Mean Free Path: the average distance traveled by a particle between collisions, used to study the behavior
of particles in astrophysical media. Related terms: collision frequency, scattering coefficient. The mean free
path is a fundamental parameter in understanding the behavior of particles in astrophysical media, and is
used in a variety of applications, including the study of plasmas and the ionization state of gases.

Neutrino: a particle that interacts via the weak nuclear force, used to study the behavior of matter in high-
energy astrophysical environments. Related terms: neutrino oscillation, neutrino mass. The neutrino is a
critical component in understanding the behavior of matter in high-energy astrophysical environments, and
is used in a variety of applications, including the study of high-energy astrophysics and the cosmology of
the universe.

Opacity: a measure of the attenuation of radiation by a medium, used to calculate the optical depth of a
medium. Related terms: extinction coefficient, absorption coefficient. Opacity is a fundamental parameter in
understanding the behavior of radiation in astrophysical media, and is used in a variety of applications,
including the study of stellar atmospheres and the interstellar medium.

Optical Depth: a measure of the attenuation of radiation by a medium, used to calculate the transmission of
radiation through a medium. Related terms: opacity, extinction coefficient. The optical depth is a critical
parameter in understanding the behavior of radiation in astrophysical media, and is used in a variety of
applications, including the study of stellar atmospheres and the interstellar medium.

Parsec: a unit of length used to measure the distances between objects in the universe, defined as the
distance at which one astronomical unit subtends an angle of one arcsecond. Related terms: astronomical
unit, light-year. The parsec is a fundamental parameter in understanding the scale of the universe, and is
used in a variety of applications, including the study of stellar populations and the formation of galaxies.

Planck Constant: a constant used to relate the energy of a photon to its frequency, used to study the
behavior of radiation in astrophysical media. Related terms: Boltzmann constant, Einstein coefficient. The
Planck constant is a fundamental parameter in understanding the behavior of radiation in astrophysical
media, and is used in a variety of applications, including the study of quantum mechanics and the
thermodynamics of astrophysical systems.

Planck Function: a function that describes the spectral distribution of blackbody radiation, used to study the
behavior of radiation in astrophysical media. Related terms: blackbody radiation, Wien's law. The Planck
function is a fundamental parameter in understanding the behavior of radiation in astrophysical media, and
is used in a variety of applications, including the study of stellar atmospheres and the cosmic microwave
background radiation.

Quantum Mechanics: a theory that describes the behavior of matter and energy at the atomic and
subatomic level, used to study the behavior of particles in astrophysical media. Related terms: wave-particle
duality, uncertainty principle. Quantum mechanics is a fundamental parameter in understanding the
behavior of matter and energy in astrophysical media, and is used in a variety of applications, including the

Read online: https://certificates.HealthCareCourses.org.uk/glossaries/
5369174/radiative-transfer-in-astrophysical-media

HealthCareCourses (An LSIB brand) · 26 Jun 2026



G LO S S A RY

study of high-energy astrophysics and the cosmology of the universe.

Radiative Transfer: the process by which energy is transferred through a medium via radiation, used to study
the behavior of radiation in astrophysical media. Related terms: radiative transfer equation, diffusion
approximation. Radiative transfer is a critical component in understanding the behavior of radiation in
astrophysical media, and is used in a variety of applications, including the study of stellar atmospheres and
the interstellar medium.

Radiative Transfer Equation: a mathematical equation that describes the behavior of radiation in a medium,
used to study the radiative transfer of energy. Related terms: diffusion approximation, Eddington
approximation. The radiative transfer equation is a fundamental parameter in understanding the behavior of
radiation in astrophysical media, and is used in a variety of applications, including the study of stellar
atmospheres and the interstellar medium.

Recombination Coefficient: a constant used to relate the rate of recombination of ions and electrons to the
density of the gas, used to study the ionization state of a gas. Related terms: ionization energy, collision
frequency. The recombination coefficient is a fundamental parameter in understanding the behavior of
matter in astrophysical media, and is used in a variety of applications, including the study of plasmas and
the ionization state of gases.

Scattering Coefficient: a measure of the rate at which radiation is scattered by a medium, used to calculate
the optical depth of a medium. Related terms: extinction coefficient, absorption coefficient. The scattering
coefficient is a critical parameter in understanding the behavior of radiation in astrophysical media, and is
used in a variety of applications, including the study of stellar atmospheres and the interstellar medium.

Spectral Energy Distribution: the distribution of energy emitted by an object as a function of wavelength or
frequency, used to study the behavior of radiation in astrophysical media. Related terms: blackbody
radiation, Planck function. The spectral energy distribution is a fundamental parameter in understanding the
behavior of radiation in astrophysical media, and is used in a variety of applications, including the study of
stellar atmospheres and the cosmic microwave background radiation.

Stellar Atmosphere: the outer layer of a star, used to study the behavior of radiation in astrophysical media.
Related terms: radiative transfer, diffusion approximation. The stellar atmosphere is a critical component in
understanding the behavior of radiation in astrophysical media, and is used in a variety of applications,
including the study of stellar populations and the formation of stars.

Thermodynamic Equilibrium: a state in which the temperature and chemical composition of a system are
constant, used to study the behavior of matter in astrophysical media. Related terms: blackbody radiation,
Planck function. Thermodynamic equilibrium is a fundamental parameter in understanding the behavior of
matter in astrophysical media, and is used in a variety of applications, including the study of stellar
atmospheres and the interstellar medium.

Thomson Scattering: the scattering of a photon by a free electron, used to study the behavior of radiation in
astrophysical media. Related terms: Compton scattering, Rayleigh scattering. Thomson scattering is a critical
component in understanding the behavior of radiation in astrophysical media, and is used in a variety of
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applications, including the study of high-energy astrophysics and the cosmology of the universe.

Wien's Law: a law that relates the wavelength of the peak of the blackbody radiation spectrum to the
temperature of the object, used to study the behavior of radiation in astrophysical media. Related terms:
blackbody radiation, Planck function. Wien's law is a fundamental parameter in understanding the behavior
of radiation in astrophysical media, and is used in a variety of applications, including the study of stellar
atmospheres and the cosmic microwave background radiation.
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