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The control of heat flux and erosion of the divertor target is one of the grand challenges facing 

the design and operation of next-step high-power steady-state fusion devices. In response to 

these challenges, developing and validating advanced divertor solutions requires: (1) 

Increasing divertor closure by divertor baffling to improve divertor screening for recycling 

neutrals and impurities, hence increasing divertor neutral pressure, thus enhancing divertor 

particle and power exhaust; (2) Optimizing magnetic configuration to extend the plasma 

wetted area through flux expansion, and increasing the divertor volume by increasing the field 

line length; (3) Optimizing scenarios with different toroidal field directions resulting in a 

strong poloidal plasma flow between inner divertor and outer divertor, which affect the 

divertor detachment onset.

The modeling results show that increasing divertor closure in EAST can significantly trap 

more neutrals with the same upstream separatrix density and hence facilitate the onset of 

detachment decreasing. Moreover, with increasing divertor closure the divertor radiated 

power is also increased and the peak heat flux density at the divertor target is reduced. In 

addition, detailed modeling is also carried out to examine an alternative advanced divertor 

configuration, i.e., quasi snowflake (QSF), for long pulse operation in EAST. SOLPS predicts 

that the quasi snowflake configuration significantly reduces the peak heat flux density at the 

lower divertor outer target, by a factor of 2–3, owing to the magnetic flux expansion. 

Furthermore, the density threshold for detachment is much lower for QSF, compared to LSN 

under the same upstream conditions. Now detailed modeling is being carried out to examine 

the effects of drifts on divertor plasma detachment dynamics. The interplay among divertor 

closure, magnetic configurations and drifts points to a promising divertor optimization path to 

explore and highlights the importance of better understanding of divertor detachment physics.
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