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Conventional Divertor CD
INTRODUCTION & OBJECTIVES
WHY MAST-U Super-X Divertor SXD

Managing power exhaust Is one of fusion's greatest engineering challenges. Heat fluxes must be reduced below 5-10 MW m™ to the target [1]
MAST-U is uniquely designed to tackle this: strong neutral baffling + extreme divertor shaping (FR up to 2.5) [1]

PROJECT OBJECTIVES
Establish first SOLEDGE3X-EIRENE [2] transport simulations of MAST-U boundary plasma
Benchmark upstream transport profiles against SOLPS-ITER simulations and experimental data [1, 3]

Analyse transport independence from magnetic configuration in CD and SXD
Compare CD, ED and SXD at f;y = 35% & 45%

EQUILIBRIUM & MESH SETUP
PROBLEMS
« The MAST-U equilibrium features multiple secondary X-points outside the vessel wall
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 These constrain the maximum usable flux surface for mesh generation to values that do
not enclose the full vessel, making mesh generation impossible
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SOLUTIONS

» Gradual smooth of p outside the wall boundary — remove X-points outside wall i
» Create a continuous field line outside the wall — necessary for generating SOLEDGE mesh
 X-points forced to identical y value — Connected Double Null (same as SOLPS-ITER [3])
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o - Transport profile tuning to better match inner SOL midplane and target data
- Density scan to investigate detachment onset and divertor plasma evolution
a CONCLUSIONS - SXD mesh optimisation: refine cell density near outer X-points to resolve asymmetry
ACHIEVEMENTS A - Elongated Divertor (ED) simulations to complete the shaping study
- Simulations with Drift
v' Optimized SOLEDGE3X meshes covering the full SOL plasma MAST-U vessel. \_ .
v Upstream ne and Te reproduced against Thomson Scattering for CD and SXD with same | 4 Y

transport coefficient as SOLPS-ITER — o _
. . . : 1] K. Verhaegh et al.2025.Communications Physics. 8. 10.1038/s42005-025-02121-1
v' CD baseline shows physically symmetric 2D profiles 2] Bufferand H. et al., NME (2019).

v' SOL transport reproduced consistently across configurations — independent of 3] D. Moulton et al 2024. Nucl. Fusion 64 076049.

divertor geometry, consistent with SOLPS-ITER and experiment /. [4]E. Havlickova et al. 2015. Plasma Physics and Controlled Fusion 10.1088/0741-3335/57/11/115001
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