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Power exhaust is one of the major challenges of future devices such as ITER and DEMO.

Because of the lack of identified scaling parameters, predictions for divertor plasma conditions

in these devices have to rely on edge transport codes, which consist of a fluid plasma code

(like Soledge2D [1]) coupled to a kinetic Monte Carlo code (such as Eirene [2]) for the neutral

particles, incorporating the complex atomic, molecular and surface processes characteristic of

edge plasmas. The use of a kinetic description for the neutral gas stems from the fact that

in most of the device the Knudsen number is much larger than one. However, in the divertor

region close to the target plates, the situation can be very different owing to the high density

(1020 − 1021m−3) and low temperatures (below 5eV ). In this regime, the kinetic description is

too detailed (locally Kn << 1) and the codes tend to be very inefficient/inaccurate (i.e. large

statistical noise).

A hybrid model then becomes appealing for the neutral gas, treating the latter as a collisional

fluid in low-temperature areas and kinetically elsewhere. In order to achieve this, a new fluid

neutrals code has been developed: it solves a 2-D Navier-Stokes system of equations for the

neutrals (no energy equations having assumed thermal equilibrium of neutrals and ions), with a

set of boundary conditions consistent with the kinetic description [3], and using a Hybridizable

Discontinuous Galerkin (HDG) method [4, 5] which is well suited for our purposes.

In this contribution, we thus present this new fluid model, from its validation through the

method of manufactured solutions (MMS) to some prelinary results in realistic geometries,

compared to results obtained with Eirene runs. While different ideas are being examined re-

garding the treatment of the transition (either in time or in space) between fluid and kinetic

neutrals, as a first step towards a hybrid model a two co-existing population description [6] is

also introduced in Soledge2D and first results are presented.
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