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Energy transport equation

The equation for the transport of internal energy e;, is transport without the terms involving Il is,

g, = —KT VT, Heat flow
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Other terms: Absorption and emission of radiation

Collision processes emit radiation: recombination, excitation, de-
excitation...

These compose the radiation spectra from plasmas, and also
stars.
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This is seen as an energy sink in the transport equation.
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The plasma and neutrals can also absorb radiation, either

from external sources or from other regions of the plasma (re-
absorption)

This is seen as a source of energy.

It can generate collision processes: photoexcitation,
photoionization, photodissociation...
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Plasma chemistry

Account for many collisional processes with accurate

energy gain and losses.

Main goal is to find the distribution of excited and ionized

states in a plasma.

Common too in laboratory plasmas: Plasma Reactor

Useful in models for the ionsphere.
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Cold plasma model

The kinetic pressure P,

=p, 1 + I, is neglected, therefore thermal motion of particles are neglected. Equivalently, null

kinetic temperatures T, are considered for plasma species or f,(v,r,t) =n, §(v — u,)
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Warm plasma model

Ju
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Thermal motions are accounted, and it is assumed that the kinetic pressure tensor P, = p,1 is diagonal, q, and viscous

forces are also assumed as null. In the isothermal motion we have q, = kr+VT, ~ 0 in isothermal motion and also in
isentropic flows.
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Additional assumptions allow to close
the system of fluid equations:

Isothermal approximation:
> Pa = NgkpTq = Vpg = kgTy Vng,

Adiabatic approximation:
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but recently useful to recreate astrophysical —

plas_mas that contribute to the space Recent progress of laboratory astrophysics with intense
environment. lasers
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Spectroscopy

We can employ the radiation from a plasma to estimate its characteristics.

Each process emits radiation in a certain wavelength, related to the energy

hc
F=—
A

However, complex process as it requires detail analysis dealing with optic
systems, quantum effects, Doppler effect, required knowledge of transition
processes, cross sections...
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Fig. 1. Experimental set-up.
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Fig. 2. Simplified energy diagram of BI, Xel and Xell (only the levels of interest for this
study are represented).
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