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Summary
« A synthetic 1D nonthermal ECE framework was developed to infer RE distribution in tokamak runaway electron discharges.

- A marginal-stability-based RE distribution was used to calculate nonthermal ECE emission and absorption coefficients, which were implemented in SYNO codelll
and applied to pre-burst ECE data from KSTAR QRE discharges.

 The calculated radiative temperature shows qualitative consistency with the observed edge increase in one KSTAR QRE case; this does not necessarily imply the
same marginal stability RE-based approach reproduces all strongly nonthermal ECE cases.

« This implies the possibility of inferring the runaway electron distributions assuming continuous whistler wave spectrum in a certain parametric regime.
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Introduction & Motivation Application of Breizman Marginal Stability RE Model to Synthetic ECE
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Shot #40272: Qualitative Reproduction of Nonthermal ECE Shot #39020: Discrepancy from the Present Model
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Assessing Model Applicability with Cross-Shot Comparison
R0 B A RediusRIm] . Possible cause of the discrepancy 1: RE population profile
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 Thermal-only ECE cannot reproduce the radiative temperature in #40272. Core RE contribution may be un_derestl.mated, YVh”e the edge COI’lFrIbUtIOn
may be enhanced by the low-P isotropic modeling and flux matching.

 The calculated radiative temperature qualitatively captures the observed edge

increase (R>2.1m).  Possible cause of the discrepancy 2: Wave spectrum regime

v #39020 may lie outside the continuous whistler spectrum assumption,

— Shot #40272 is qualitatively consistent with the present whistler/anomalous- _ _ _ _ _
possibly involving discrete resonances or slow-X-related dynamicsl”l.

Doppler interaction model.

7

Conclusions References

- Breizman marginal stability RE model is applied to KSTAR QRE ECE analysis for the first time, and the [1]Y. Lee“"t.""' arX‘V:26°4'26°34‘S“br*f‘ttedt° Phys. Plasmas)
qualitative agreement in #40272 suggests the potential of honthermal synthetic ECE to characterize [2] B. N. Breizman et al, 2013 Nucl. Fusion 59 083001
the RE distribution in a regime where the continuous wave spectrum assumption is applicable.

[3] C. Paz-Soldan et al., 2014 Phys. Plasmas 21 022514
[4] S. K. Rathgeber et al., 2013 Plasma Phys. Control. Fusion. 55 025004

- Confirmation of the inferred RE distribution requires additional constraints from complementary 151 C. Liuet al, 2018 Nucl. Fusion 58 036030

diagnostics, such as IR imaging, hard-X-ray imaging, and wave-spectrum measurements. [618. N. Breizman et al,, 2023 Phys. Plasmas 30 022301
[7] Q. Zhang et al., 2026 Phys. Rev. E 113 L043203

« This approach provides a physics-based diagnostic constraint on the RE distribution relevant to wave-
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