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so: |PP Ccompass Outline

» Summary of the collisional sheath model (from PSI 2026)
» Collisional sheath with mid-z impurity

» Recent results with He

» Status of the updated BIT1

» Conclusions
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‘o: |PP Ckcompass Sheath collisionality
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C: compass Analytic model of the collisional sheath
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‘o: |PP Ckcompass Re-definition of the sheath edge

Classical sheath 2, S S
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What about the impurity in the CS?
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1 ——— Strong coupling between the main and
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S COMPASS CS with low-z impurity
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CS with low-z impurity I
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v Simulation technique with impurity has been optimized.
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Status of the updated BIT1
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Plasma density profile in COMPASS-U tokamak
x10
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Core boundaries have to be calculated exactly
(1), otherwise small ,mistakes® accumulate and
last processors (for N, >> 10%) will not be
uniformly loaded
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First tests on quasi uniform system were not
successful: degradation of the speed ~20%
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Next model used nonuniform memory allocation:

Speedup > 10!




»compass  GPU porting, BIT1-Alpaka3: consistency
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[S. Costea]
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MareNostrum5 ACC (4xH100/node) vs. GPP (112 cores/node)

Performance: GPU-Alpaka3 vs. CPU (orig.)
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Strong scaling: 107 cells fixed globally. Weak scaling: 10° cells/node held fixed
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One 4xH100 node replaces roughly six to twelve 112-core CPU node
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C.compass  \Main features of the collisional sheath (CS)

» Plasma flow in the CS is subsonic. The parallel Mach number SE is independent of the current regime
» Sheath potential drop is below the classical value (~3T,); for ITER ~ 2.3
» Plasma and ion divertor heat loads are significantly lower than the classical ones; for ITER by the factor 2
» High-z impurity (W): no (or partial) coupling with main ions; negligible prompt redeposition [PSI 2025]
» Middle-z trace impurity (Ar): good coupling with the main ions [TSVV, 2024]
» Low-z impurity (He): good coupling with the main ions [2026]
> M imp _ M mimp (Te +TI )
M, =1+ 7 —\7* +27 “ Wm (T, +T,00)

Plans for 2027
Study DT mixture,
Try to derive sheath Pot. Drop and SHTF analytically
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o: IPP  C:comeass Explanation of results:

iIndependence from the current
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(PIC simulation of ITER SOL) is independent of the current regime
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S COMPASS Explanation of results: potential drop

Electron velocity distribution at the sheath entrance
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o: IPP  C:comeass Explanation of results:

low energy of absorbed ions
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