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Development of scenarios and diagnostics for fast ion studies in next
generation tokamaks without beryllium
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MOTIVATION AND SCOPE 3ra HARMONIC ICRH SCENARIO AT ASDEX UPGRADE ESTABLISHED
Following the latest ITER baseline, no tokamak will use beryllium as the first wall #43509 - waveforms
material, unlike the JET experience. In preparation of forthcoming DT capable
devices without beryllium, we have a started a research program aimed at — 0T = —
developing scenarios for MeV range and a particle generation and studies in T e e 504/ B Tt it
mid-size tokamaks, related diagnostics and modelling. In this contribution, we #02-
present the early results of this activity. wl | ] | o0f | | | |
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Ep (keV) ALPHA PARTICLE VELOCITY AND ORBIT SPACE SENSITIVITY OF °B(a,py)'3C
See also V. Kiptily, this conference and Nucl. Fusion 66 (2026) 066024 . :
See also R. Coelho, this conference and Nucl. Fusion 66 (2026) 086029 A!pha particle measurements based on the 1"B(a,py)*>C reaction. _
_ _ _ Simultaneous observation of the 3 y-ray lines probes both super- and sub-alfvenic alpha
In mid-size tokamaks, ICRH is the tool to generate 100s keV particles when B;=5-6 T in the core (improvement over °Be(a,ny)'2C at JET).
range lONS. Trapped and potato orbits dominate the signal for a radial diagnostic, such as RGRS at
Gamma-ray spectroscopy diagnoses fast ions and alpha ITER.
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: : 1.00 . -1.0 _
Reaction Physical parameter 0 g —
e
0.50 - s 0.50 - = Z:g;ﬂl&:iil;issing
<16Mev  "B(py)C Alpha particle source ' : — A
0.251 el B 7 — Lost
0.6 1 8 — Counter-Stagnation
2 2 S 0.00- [ 9— Invalid
Qt:: 0.00 - —
~0.25- 0.4 -
NEW FAST ION DIAGNOSTICS AT ASDEX UPGRADE 050+
The FIRE&GO project has developed new fast ion diagnostics for these i 0 _0.75-
scenarios at ASDEX Upgrade. These are: ~0.75 i
- COSMONAUTH+, a 1'.5’x1.5” LaCl,(Ce) based compact neutron spectrometer for oo | | | I
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The LaCl,(Ce) and LaBr4;(Ce) diagnostics at ASDEX Upgrade
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Neutron/gamma-ray . ﬁ }; _- - Addition of *He to the 3@ harm. D scenario and alpha particle generation at ASDEX Upgrade

discrimination (left) and neutron ¢ - y - Development of the proton scenario at ASDEX Upgrade.
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