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MOTIVATION

- During plasma start-up in future fusion devices such as ITER [1], low prefill pressures may lead to low plasma densities and the generation of runaway electrons (REs).
- Even relatively small RE populations may damage plasma-facing components or interfere with the build-up of the thermal plasma current.
- The classical Connor critical electric field [2], Ex = n.e3In A/4mweim,c?, is often insufficient to determine RE generation because synchrotron radiation losses increase the effective critical field.

- This work uses a runaway parameter phase space based on the radiation critical field to identify runaway and non-runaway operating regimes and to analyse FTU start-up scenarios.

PARAMETER PHASE SPACE MAP FOR RUNAWAY ELECTRONS
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ANALYSIS OF FTU DISCHARGES
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MAIN RESULTS CONCLUSIONS

A parameter space analysis based on EL%?, allowing the identification of the non-RE and RE regions, is used to track the plasma

during start-up in FTU.

The proposed parameter-space analysis offers a compact tool for interpreting runaway
electron dynamics during tokamak start-up.

The analysis also provides information on the RE energy and generation. Tracking plasma trajectories in the (x, y) plane allows immediate identification of RE and non-

: . L . . RE operating regimes.
FTU start-up trajectories remain inside the runaway region during both ramp-up and current flat-top. P 5 1¢6

_ _ . _ _ _ Application to FTU demonstrates consistency with observed runaway behaviour and MeV
The largest primary RE generation occurs at the beginning of start-up, where (E,) is low and the Dreicer parameter (¢) is largest. PP : y y
electron energies.

Run idance requires either sufficiently high plasm nsity or effective electric field r ion through iliary heating. . . :
unaway avoidance requires either sufficiently high plasma density or effective electric field reduction through auxiliary heating The methodology can be used to optimise future start-up scenarios aimed at minimising

runaway electron production in ITER-like devices.
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