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The island divertor concept is an innovative and promising idea to handle heat and particle
exhaust in stellarators. At the recently started stellarator Wendelstein 7-X, this divertor concept
plays a central role in the device mission to demonstrate reactor relevant plasma confinement
for steady-state time scales of up to 30 minutes in the high-performance campaign phase, OP2,
starting in 2021. During the recently concluded first campaign with the island divertor, a large
step in the experimental qualification of this divertor concept has been made. In discharges
heated with Electron Cylotron Resonance Heating of 5-6 MW, central densities in the range of
0.8-1.2 1020 m-3 have been reached in combination with full divertor heat flux detachment and
significant neutral gas compression for the first time. The divertor heat loads drop by an order
of magnitude from >5 MW m-2 to below 0.5 MW m-2 with increasing density, and the
compression of neutrals in the divertor reaches at least 30 with neutral pressure in the subdivertor volume of >8.0 10-4 mbar. This is likely compatible with the steady-state particle
exhaust requirements for high-performance steady-state operation in OP2. These discharges
were held stably detached for up to 30 seconds, which is equivalent to several hundred energy
confinement times and beyond the time scales for current relaxation. Electron temperatures
above 2 keV in the plasma edge and 5keV in the plasma center were maintained. No impurity
accumulation was seen at constant Zeff~1.5 and the stored energy stayed constant at around
600kJ. This contribution will explain the island divertor concept in W7-X, provide an overview
of this recently discovered divertor regime, and describe the status of the physics understanding
of these results including modeling of these regimes with the EMC3-EIRENE code.
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