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Introduction

e Runaway electrons are energetic particles, accelerating to relativistic speeds

due to electric fields

e They appear in tokamaks when the
acceleration due to the toroidal electric field

exceeds the drag force

e Runaway beams can damage the plasma
facing components

e Major concernon ITER

[Matthews, et al-2016]
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Short theory

Main forces which determine runaway
electrons in magnetized plasma:

e Friction force due to collisions -
proportional to electron density
e Acceleration due to electric field

Friction reduces with speed of electrons
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Short theory - Friction
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Short theory - Electric field

e May accelerate particles to relativistic
speeds

e Critical field is the minimum field
required for runaway generation

e Dreicer field is the field at the
maximum of friction force

Balance of forces:
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Aim of the project

e To find the signs of the presence of runaway
electrons

e To study conditions for runaway generation in
GOLEM discharges

e We used a Nal(TI) scintillator for HXR detection
with a bias of 560V

e HRX signals are created when runaways
hit the molybdenum limiter
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Methods, experimental setup

Electric and magnetic fields are in clockwise direction as seen from the top
Twelve shots with varying pressure and toroidal electric field ubt=1.1kv
. . Working gas: H
Observe the change in the HXR signals Preionization: Electron gun
Comment Shot No. Request No. Ug: [V] Ucq V] gas [mPa]
GOMTRAIC Runaway shot 1 29712 12843 1100 550 8 (H)
GOMTRAIC Runaway shot 2 29713 12844 1100 600 8 (H)
. . GOMTRAIC Runaway Shot 3 29714 12845 1100 650 8 (H)
lelter GOMTRAIC Runaway Shot 4 29717 12848 1100 700 8 (H)
GOMTRAIC Runaway Shot 5 29718 12849 1100 500 8 (H)
GOMTRAIC Runaway Shot 6 29721 12854 1100 450 8 (H)
GOMTRAIC Runaway shot 7 29722 12855 1100 550 10 (H)
GOMTRAIC Runaway Shot 8 29724 12857 1100 0 12 (H)
GOMTRAIC Runaway Shot 9 29725 12858 1100 550 14 (H)
NaI (Tl) GOMTRAIC Runaway Shot 10 29726 12859 1100 550 16 (H)
prObe GOMTRAIC Runaway Shot 11 29727 12860 1100 550 18 (H)
GOMTRAIC Runaway Shot 12 29728 12861 1100 550 20 (H)
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Methods, experimental setup

Scintillation Mechanism in Nal(TI)

The scintillator converts high energy photons
to low energy photons
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Results with interpretation

Changes in current drive capacitor voltage and pressure for the different shots
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Shot #29712, Capacitor Voltage: 550V
Shot #29713, Capacitor Voltage: 600V
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Shot #29718, Capacitor Voltage: 500V
Shot #29721, Capacitor Voltage: 450V
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Results with interpretation

Parameters of one of the shots (#29718) with HXR signal

Plasma parameters for shot #29718
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Results with interpretation

Estimation of the RE density and Growth rate (shot #29718)

Ubt=1.1kV
Uet = 500V
P =8 mPa
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Results with interpretation

Estimation of the RE density and Growth rate (shot #29718)
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Results with interpretation

The plot of the ratio of the electric field and the density of the electrons

The HRX signal and the ratio of forces for shot #29718
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Results

with interpretation

The change of HXR signal with changing electric field
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Results with interpretation

The change of HRX signal with changing pressure

Shot #29712, Pressure: 7.824 mPa
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Summary

e \We aimed to measure HXR due to the runaways in GOLEM shots

e Varied either electric field or pressure, while keeping the rest of the shot
parameters fixed

e Analysed data to find signs of runaways

e Density seems to play a significant role in HXR generation in GOLEM

Thank you!
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