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KEY ACHIEVEMENTS

- W7-X campaign OP2.2 successfully concluded with new record for stellarator fusion triple product.

- Continuous pellet fuelling system on W7-X successfully operated for plasma fueling and to achieve
high-performance plasmas through density peaking.

- New concepts for stellarator optimisation developed, i.e. Stable Quasi-lsodynamic Designs (SQuIDS)
allowing for flexible, reactor relevant configurations

- Development of a design of an advanced breeding blanket for the HELIAS concept.

- SWJTU in China has successfully achieved a precise quasi-axisymmetric magnetic configuration in the
CFQS-T experiments with 0.1T operation.

ACTIVITIES

Completed Optimization of stellarators: new CIEMAT-QI configurations, a family of optimized

stellarator magnetic fields as potential candidates for stellarator reactor configurations.

- TJ-ll has enhanced its auxiliary systems.

- Development and benchmarking of full 3d fluid and gyrokinetic codes in full stellarator
geometry, development of new turbulence codes for plasma edge and divertor.

- Assessment of impact of HTS in stellarator reactor design points.

- Uragan-2M experiments in support of W7-X, esp. GDC tests, ICRF plasma production

- HSX conducted studies on plasmas with various main ion species and turbulence-
optimized configurations, building a database for the validation of gyrokinetic codes.

- The magnetic field of MUSE has been measured and corrected for errors using metrology
and electron beam mapping.

- Heat Transport Improvement by High-Intensity Gas Puffing in NBI Plasmas on Heliotron J

Ongoing - Exploitation of TJ-1Il and W7-X in the framework of regular scientific campaigns

- Development of advanced neoclassical codes for stellarator optimization suites.

- Validation of gyrokinetic simulations against turbulence measurements in TJ-1l and W7-X.

- Optimization of W7-X performance, particle and heat exhaust, heating scenarios
integrated into long-pulse discharges.

- Investigation on Glow discharge cleaning on Uragan-2M.

- Experiments on CFQS-T investigating plasma confinement with reduced magnetic ripple

- The Columbia Stellarator Experiment (CSX) is being constructed for studying quasi-
axisymmetric stellarator plasmas and workforce development in HTS magnet technology.

- Experiment design of the STAR_Lite stellarator for research and training at Hampton
University is underway.

- Winding of the helical coils of the ETOS stellarator (US), and 3D-printing of the device’s
vacuum vessel have begun.

- Heliotron J experiments including configuration study, turbulence transport, electron
internal transport barrier, stabilization of energetic-particle-driven MHD instabilities,
stochastic acceleration by using the flexible magnetic field control, and pellet injection.

- Optimization of stellarator magnetic fields: explore the potential of the recently introduced
concept of piecewise omnigenous (pwO) fields.

- Establishment of a new Stellarator Reactor Study group established at IPP Greifswald
COMMUNICATION

- 24th International Stellarator-Heliotron Workshop Sep. 9-13 in Hiroshima
24" Coordinated Working Group Meeting (CWGM) Sep. 5-6 (also in Hiroshima), with participation of 8
stellarator startups, special session on research priorities and schemes for public private partnership.

New members:-
ithdrawn members: -

New Sponsors: Proxima Fusion, Type One Energy,
Helical Fusion have declared interest in limited

Current Members
Australia, China, EU, Japan Ukraine, USA
Current Sponsors:-
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ithdrawn Sponsors:-
COLLABORATION

- A joint annex with the CTP TCP on Coordination on International Challenges on Long duration
Operation (CICLOP) was established in 2024.
PLANS FOR THE NEXT YEAR

Planned tasks, - W7-X Operations Phase 2.3 from February-June 2025
projects, - Collaboration on new Diagnostics for W7-X: Impurity Powder Dropper, Heavy-lon
workstreams Beam probe, Beam Emission Spectroscopy.

- HSX to commission its 70 GHz, 300 kW gyrotron, enabling plasma operation at
densities of approx. 2x1019 m-3 and temperatures up to 2 keV.

- The MUSE experiment to qualify the quasisymmetry of the device by
measurements of neoclassical flow damping.

- CFQS to be upgraded from 0.1 T to 1.0 T operation with higher heating power.

CWGM Joint Actions:

- Standardized definitions of plasma beta

- Experimental validation of non-linear MHD stability limits

- Identification of reduced models for AE stability

- Collation of AE instability experiment data

- Confinement improvement via powder injection - cross machine comparison

- Similarity studies in stellarators and validation of scaling laws

- Study of plasmoid drift and magnetic configurations

- Optimization of core particle ratio (H/D, H/He, D/He, H/D/He) control method by edge
fueling/exhausting in stellarators

- Safe plasma operation: plasma termination in thermal quenches

- Comparative analysis of EM instabilities

- Stellarator Base Case

- Turbulent transport database

- Creation of an inter-machine experimental data base

- Experimental characterization of divertor performance under varying SOL geometry

- Experimental tests of non-resonant divertor

- Joint scaling law for density limit in W7-X, LHD, and TJ-II

Communication -  CWGM 2025 in Princeton, USA; Several meetings of CWGM topical groups
and dissemination throughout the year
- Establishment of a stellarator satellite meeting at a large fusion engineering
conference.

Addition of multiple private companies as limited sponsors

Membership and
outreach
CHALLENGES/OPPORTUNITIES

orld-wide strong dynamics through multiple active stellarator start-ups with new funding opportunities for
PPP (EU, US); the Japanese stellarator program will face a change with the end of LHD operation; new
stellarator activities emerge in Korea; Australian stellarator program not operating a device but focused on
heory; stellarator program in China growing

KEY INDICATORS

Publications - Number of articles in |83 Number of events 2
initiated by the scientific journals organised by the
TCP (excluding which the TCP TCP
scientific contributed to Number of
journals) participants
Number of - Number of individual } Number of ExCo 19 (18m/1f)
external events representatives members, including
at which the TCP participating in the female, male, other
presented its TCP (including at the
work ExCo and at Task-
level)
Number of visits |195
to the TCP
website

Technology Collaboration Programme
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