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Abstract [Background] Scintillator-based fast-ion loss detector (FILD) can measure the velocity-space
distribution of fast-ion loss and are key in studying the control mechanism of fast-ion loss in nuclear fusion devices.
[Purpose] This study aims to obtain the velocity-space distribution of fast-ion loss from corresponding FILD data
and evaluate the capacity of current FILD probe for the further improvement of diagnostic design. [Methods] The
FILDSIM code was employed to establish the linkage between the fast-ion image digitized by FILD and the velocity-
space distribution of fast-ion loss. The detection coverage of fast ions on the scintillator was assessed through reverse

tracing of the lost fast ions, considering the geometry of the FILD probe as well as the pitch angle and gyroradius of

[ 5 T 2 1 RI(No.2019YFE03020004) . [ 5 [ 48R} 223 42 (No.11975276) % Bl

AR EBR, 5, 1996 AL, 2019 4F L TR G %, BUOABILRT A, BT UR o5 B 1A Bt

JEEMEE: ¥05, E-mail: juan.huang@ipp.ac.cn

ek H 1 2023-03-17, &[] H#: 2023-05-30

Supported by the Project National Key Research and Development Program of China (No.2019YFE03020004), National Natural Science Foundation
of China (No0.11975276)

First author: WANG Shusong, male, born in 1996, graduated from Yantai University in 2019, master student, focusing on plasma physics
Corresponding author: HUANG Juan, E-mail: juan.huang@ipp.ac.cn

Received date: 2023-03-17, revised date: 2023-05-30

120601-1


https://dx.doi.org/10.11889/j.0253-3219.2023.hjs.46.120601
mailto:E-mail:juan.huang@ipp.ac.cn
mailto:E-mail:juan.huang@ipp.ac.cn

% AR

2023, 46: 120601

fast ions entering the pinhole of the FILD probe. [Results] The obtained velocity-space distribution of fast-ion loss

under ICRH indicates that the energy of lost fast hydrogen minority ions is above 200 keV. Moreover, analysis shows

that the geometry of the probe, particularly the shell behind the scintillator, obstructs the diagnostic detection range,

creating a null region on the scintillator. [Conclusions] The acquisition of the velocity-space distribution of fast-ion

loss lays the foundation for further evaluation and control of fast-ion loss under ion cyclotron resonance heating. In

addition, the investigation of the probe detection range provides a basis for upgrading diagnostic systems.
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