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High heat loads on the plasma-facing components of tokamak divertors impose severe 

constraints on the achievable performance of future fusion reactors [1]. ASDEX Upgrade 

(AUG) recently decided the upgrade of its upper divertor [2] to study alternative divertor 

configurations which are currently discussed as a possible solution for the power exhaust 

problem. In order to optimize the reference equilibrium and make predictions for the future 

upper divertor geometry, a series of upper single null (USN) H-mode discharges were carried 

out in AUG and used for the validation of transport code SOLPS-ITER [3]. The density and 

temperature profiles at the outer mid-plane (OMP) were diagnosed by Thomson Scattering, 

ECE radiometer, He-beam and CXR spectroscopy, while the ion saturation current, electron 

temperature and heat fluxes (𝑞𝑞⊥) at the divertor targets were measured by Langmuir probes and 

infrared thermography. In the SOLPS-ITER simulations, the coefficients of transport, boundary 

conditions and fueling/seeding were scanned to achieve the best overall fit for the experimental 

measurements. Using the same coefficients, the USN conditions were extrapolated to those in 

a low-field side snowflake minus (LFS SF-) configuration [4]. With the same external 

conditions, a reduction of a factor of  5 was found for 𝑞𝑞⊥. Divertor detachment was achieved 

with either a lower upstream density or a lower nitrogen impurity seeding rate in the LFS SF- 

configuration. This is explained by the higher capacity of power and momentum removal via 

enhanced radiation, cross-field transport and volumetric processes in the LFS SF-. Simulations 

with activated drifts show a modified poloidal and radial convective transport, which leads to a 

flux redistribution between the primary and secondary strike points in the snowflake divertor. 

Power is found even on a strike point magnetically disconnected from the OMP, which is 

explained by the drift-driven cross-field transport. 
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