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Compatibility study between density conditions for core and divertor in fusion
reactor
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Compatibility between fusion-power-output in core plasma domain and
power-handling capability in divertor gives a critical outline of economically rational fusion reactor
design. The fusion output is proportional to the square of fuel density in core region, while the
sufficient plasma density in divertor region is crucial condition for sustainment of detached-divertor
plasma. The global density profile consistent to the both conditions to be achieved and maintained
throughout operation is the target of this study.

By the use of a lightweight and reactor design oriented 1.5D integrated transport code ATLAS, hundreds
of parameter scan calculations had been carried out. It was found that it is possible to robustly control
the fusion output, against to considerable range of uncertainty of particle pinch velocity, with the
constraint of SOL-edge density consequenced from the divertor condition, by controlling tritium ratio via
pellet fueling.
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