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Invited Talk P 11.1 Wed 13:45 KH 02.016
Proxima Fusion - Building stellarators to power the future —
0 JONATHAN SCHILLING — Proxima Fusion, Munich, Germany

Proxima Fusion is Europe’s fastest-growing fusion company, build-
ing the first generation of fusion power plants using quasi-isodynamic
(QI) stellarators - the clearest, most robust path to putting fusion
on the grid. Proxima Fusion is the first spin-out from the Max-
Planck-Institute for Plasma Physics and builds on the record-breaking
successes of the Wendelstein 7-X stellarator. Its roadmap towards
the peer-reviewed Stellaris commercial power plant concept progresses
through demonstration milestones including the Stellarator Model Coil
and the Alpha demonstration stellarator slated to achieve net energy
gain in the early 2030s, culminating in a first-of-a-kind grid-connected
fusion power plant within the 2030s. Assembling a world-class team
from institutions such as Max Planck IPP, MIT, Google[X], SpaceX,
and leading universities, and backed by significant public and private
investment, Proxima Fusion accelerates fusion from scientific achieve-
ment to industrial-scale reality. Proxima Fusion collaborates across the
European fusion ecosystem to solve physics, engineering, and systems-
integration challenges, advancing stellarator design, high-performance
magnets, and rapid prototyping toward fusion’s transformative impact
on global energy. This talk will give an overview of Proxima Fusion’s
roadmap and highlight recent achievements.

Invited Talk P 11.2 Wed 14:15 KH 02.016
Equilibrium and stability in Wendelstein 7-X high beta
plasmas — eHENNING THOMSEN, CHRISTIAN BRANDT, CHARLOTTE
BuUscHEL, EpiTH V. HAUSTEN, MARTIN C. KELLY, KIAN RAHBARNIA,
PeEDRO PoNs ViLLALONGA, SARA VAzZ MENDES, KSENIA ALEYNIKOVA,
Goro FucHERT, and NikrLAas S. PoLer — MPI f. Plasmaphysik, Wen-
desteinstr 1, 17491 Greifswald

High plasma pressures, characterized by the plasma beta, are necessary
for future stellarator fusion reactors. The Wendelstein 7-X stellarator
(W7-X) has been optimized to achieve stable plasma conditions with
a volume-averaged beta (the ratio of plasma pressure and external
magnetic pressure) of up to (8) ~ 5%. In the recent campaigns, mea-
surements of magnetic diagnostics and equilibrium reconstructions [1],
as well as tomographic inversions of the plasma radiation in soft-X
ray range in high beta plasmas ((8) < 3%) have been used to ex-
perimentally validate this optimization goal. The measured outward
shift of the flux surfaces (Shafranov-shift) is consistent with the pre-
dictions. Coherent mode activity has been observed [2] during high
beta plasma phases. Pressure driven, non-ideal ballooning modes are
possible candidates, since those instabilities were not included in the
original optimization of the magnetic configuration of W7-X. A sum-
mary of the current status of high beta plasma investigations in the
Wendelstein 7-X stellarator will be presented.

[1] E.V. Hausten et. al, this conference

[2] C. Biischel et. al, this conference

P 11.3 Wed 14:45 KH 02.016
Mode activity during high plasma beta at the Wendelstein
7-X stellarator — eCHARLOTTE BUscHEL, CHRISTIAN BRANDT,
HenNING THOMSEN, KSENIA ALEYNIKOVA, KIAN RAHBARNIA, EDITH
Victoria HausTEN, MARTIN CLIFTON KELLY, SARA VAaz MENDES,
PeEDRO Pons ViLLaLonca, Kal-JAkoB BRUNNER, GoLo FUCHTER,
JENS KNAUER, EKKEHARDT PAscH, ANDREAS LANGENBERG, and W 7-
X Team — IPP Greifswald, Greifswald, Germany

During the last two campaigns of Wendelstein 7-X, starting in October
2024 and lasting until May 2025, high plasma S was achieved in three
different plasma scenarios: injection of frozen hydrogen pellets, a com-
bined heating scenario of NBI and ECRH, and operation at reduced
magnetic field around 1.8 T. Averaged plasma 3 values up to (8) = 3%
and core beta values of 8y = 8.5 % were reached. This contribution

Location: KH 02.016

categorizes the different types of mode activity observed at high plasma
3 and focuses on the characterization of quasi-coherent modes in a fre-
quency range of f = 20 — 60 kHz. The mode analysis is based on the
line-integrated photodiode signals from the soft X-ray multi-camera
system installed in Wendelstein 7-X utilizing the high spatial and tem-
poral resolution of 360 photodiodes arranged in one poloidal plane of
the plasma. The analysis includes the determination of the poloidal
mode number, the ballooning character, the radial location and the
propagation direction of the mode. The mode characteristics are ana-
lyzed with respect to their correlations to general plasma parameters
such as temperature, density and confinement time.

P 11.4 Wed 15:10 KH 02.016
Fully global simulations of electromagnetic turbulence and
pressure-driven instabilities in tokamaks and stellarators —
oYANN NarsuTT!, M. BorcHARDT!, T. HAYWARD-SCHNEIDER!, R.
KreBER!, A. Konies!, A. MisacHENko!, C. NUHRENBERG!, J.
Riemann!, E. SANcHEZ?, K. ALEYNIKOVA!, and A. Zocco! — 1Max
Planck Institute for Plasma Physics, Wendelsteinstrafte 1, 17491 Greif-
swald, Germany — 2Laboratorio Nacional de Fusién, CIEMAT, Avda.
Complutense 40, Madrid 28040, Spain

Magnetic confinement fusion experiments require high 8 =
(p)/(B?/2110), the ratio of plasma pressure to magnetic pressure, to
access high performance. Moderate 3 can be beneficial reducing for
ion-temperature-gradient (ITG) driven turbulence. Typically, how-
ever, as (3 is increased above certain thresholds, pressure-driven in-
stabilities appear which can potentially drive strong outward directed
heat fluxes. To investigate these regimes we use the global gyrokinetic
code EUTERPE to simulate plasmas in stellarators and tokamaks.
Linear and nonlinear simulations, in the stellarator Wendelstein 7-X,
show an unexpected absence of such instabilities as well as a reduction
of heat fluxes as (8 rises. Given these results, additional simulations
are performed in a tokamak for further understand pressure-driven
instabilities from the perspective of global codes. Here, agreement be-
tween global gyrokinetics and ideal magnetohydrodynamics confirms
that with large values of 8 pressure driven instabilities can indeed arise.
However, in some parameter regimes these appear to be mitigated by
kinetic and MHD effects.

P 11.5 Wed 15:35 KH 02.016
Transport investigations in pellet-fuelled plasmas of ASDEX
Upgrade — eFLORIAN GSCHOESSER, CLEMENTE ANGIONI, MICHAEL
BeEraMANN, EMiLIANO FABLE, RAINER FiSCcHER, PETER LANG, BERN-
HARD PLOECKL, FEDERICO STEFANELLI, DIRK STIEGLITZ, (GIOVANNI
TarDINI, HARTMUT ZouM, and ASDEX UprGrRaDE TEAM — Max
Planck Institute for Plasma Physics, Garching, Germany

Pellets are, for all practical purposes, the only way to fuel plasmas in
a future fusion reactor. The injection of such a pellet, formed from
cryogenic solid hydrogen, introduces large modifications to the plasma
parameters, especially in density and temperature. The resulting mo-
mentary transition of the plasma into a non-stationary state leads
to transport processes that will be investigated. This talk will focus
mainly on two aspects: on one hand, it will address the experimental
efforts to achieve reliable and robust profile measurements during a pel-
let injection; on the other hand, it will present an approach to derive
information regarding the transport processes by comparing experi-
mental observations (Thomson scattering, DCN interferometer, IDA)
and simulation results (ASTRA). Progressing from lower to higher
complexity, the following cases will be discussed: First, ”single” repet-
itive pellet perturbations are analyzed. The second case deals with a
high-density quasi-stationary phase, where strong fueling is applied.
Finally, the transition from low to high density via a sudden injection
of pellets at high frequency is discussed. Some first simulation results
and conclusions will be presented.



