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Transient increase of high energy particle flux flowing into the divertor region, which is induced by
the edge localized modes (ELMs), is a topic of fusion reactor development. Those high energy par-
ticles interact with ions and electrons in the divertor plasma. The plasma density and temperature
are then concerned to be changed transiently, which might results in reduction of recombination
rate in the detached plasma. To study the compatibility of the volumetric recombining processes
with energetic ions caused by ELMs, a beam injection experiment has been conducted using a
linear device [1].
Interaction between a divertor plasma and an energetic particle flux is considered in this presen-
tation. Spatial distribution of the electron density is deduced from a 1D model. A steady-state,
isothermal, recombining plasma with a constant flow along the magnetic field is considered in the
model. The electron density decreasing toward a termination plate is obtained from the electron
continuity equation: ne(z) = ne0/[1 + (z − z0)/λ], where ne0 and λ are the electron density at
a reference position z0 and mean free path of recombination, respectively. Then, the effect of
energetic ion on the recombining plasma is investigated. The ionization process due to energetic
ion is regarded as a perturbation term in the model. Spatial distribution of the electron density
obtained by iteration is as follows: ne(z) = ne0[1/x + εx(1 − 1/x3)/3], where x ≡ 1 + (z − z0)/λ
and the magnitude of perturbation ε is the ratio of the ionization event by the energetic ion to the
recombination event. The result indicates that the decreasing density profile is degraded by the
effect of the energetic ion. Quantitative discussion is ongoing, in which the model is applied to a
linear divertor simulator and confinement devices.
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