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Magnetic configurations of advanced divertor, i.e. super-X (SXD) and snowflake, were recently proposed, and
the concepts have been demonstrated in experiments. For the application to the Demo reactor, engineering
design as well as the plasma performance should be determined. A short super-X divertor (short-SXD) is pro-
posed as a new option for Demo divertor, where field line length from the divertor null to the outer target was
largely increased (more than two times) in a similar size of conventional divertor. Physics and engineering
design studies of a fusion reactor with the short-SXD installed at the outer divertor have progressed. Minimal
number of the divertor coils (1 or 2) were installed inside the toroidal field coil, i.e. interlink-winding (inter-
link). Arrangement of the poloidal field coils (totally 8 or 9) and their currents were determined, taking into
account of the engineering design such as vacuum vessel and the neutron shield structures, and maintenance
scenario of the divertor and blankets. Divertor plasma simulation (SONIC) showed that large radiation region
is produced between the super-X null and the target, and the plasma temperature becomes low (1-2 eV) both
at the inner and outer divertors, i.e. fully detached plasma was obtained efficiently.
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