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In order to mitigate heat and particle fluxes to divertor targets, future fusion reactors will

have to operate in the detached regime. Control of divertor detachment will then be essential

for the safe operation. This requires knowledge or, even better, a real-time-capable model of

the dynamic behaviour of divertor detachment to enable robust model-based control. With this

goal in mind a 1-dimensional code has been developed to describe the dynamics of a single

flux tube in the divertor leg from the X-point at the divertor entrance down to the target. As-

suming equal electron and ion temperatures, the code solves the balance equations for plasma

particles, momentum, and energy as well as a simple diffusion equation for the neutral particle

density [1, 2]. At the X-point the upstream density and the parallel heat flux are given whereas

the momentum and neutral density are left free. At the target the Bohm condition and the sheath

heat transmission are specified, while a neutral particle flux from the target is given by a recy-

cling coefficient times the plasma particle flux reaching the target. Sources and sinks include

the effects of charge exchange, ionization, recombination, excitation, and of Carbon impurity

radiation. The relevant rates are obtained from the AMJUEL data base as available on the web-

site of the EIRENE neutral particle Monte Carlo code [3]. The Carbon impurity radiation losses

use the expressions from Post et al. [4].

In a first series of simulations the code is used to study steady-state conditions for MAST-

Upgrade-like conditions similar to those in [2]. An upstream density scan is performed for

which a benchmark against the extended 2 Point Model [5] shows good agreement. At higher

Carbon impurity density concentrations the steady state solutions show a clear bifurcation as

predicted by [6]. The same bifurcation is observed in dynamic density ramps. In cases where

full detachment is achieved the recombination front is always found to be stable in agreement

with theoretical considerations [7]. Finally a simple model for ELM-like transient heat pulses

is introduced and its effect on target fluences and detachment is shown.
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