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1 Summary

Task 83-4.1 is to outline test cases for a 1D multispecies plasma model given
by system 2-5 of reference [1]. These have already been outlined in section 4
of the report on task 83-2.1 [2] so we direct the reader there for more details.
These build on the tests for the single plasma fluid model and compromise the
following broad areas:

1. Separate ion and electron temperatures. The simplest extension to the
single fluid models but with a range of important effects to check.

2. Enhanced neutral gas models including different excited states of hydro-
gen.

3. Impurity species. This includes low atomic number species, for which each
charge state as a separate species, and high atomic number species where
it is often necessary to bundle states together represented by a single fluid.

There are several example cases provided by Hermes-3 [3], with some described
in the manual [4]. To summarise briefly, relevant examples provide include

1. 1D-te-ti : A fluid is evolved in 1D, imposing quasineutrality and zero
net current. Both electron and ion pressures are evolved, but there is no
exchange of energy between them, or heat conduction.

2. 1D-sheath and 1D-sheath-conduction : These are very similar to case-
02 and case-04 of SD1D [5] except now there are separate ion and electron
temperatures.

3. 1D-neon : An example with a neon impurity species with neutral and ions
up to +4 evolved as separate species.
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