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Context - What we want to do?

Find if there is a correlation between:

( 𝑈𝐵 ; 𝑈𝐶𝐷 ) and Plasma Duration Time (𝑡𝑝𝑙)
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Context - What we want to do? [cont.]

Find if there is a correlation between:

( 𝑈𝐵 ; 𝑈𝐶𝐷 ) and Edge Safety Factor (𝑄𝑒𝑑𝑔𝑒)

Find if there is a correlation between:

Plasma Duration Time and Safety Factor

𝑄𝑒𝑑𝑔𝑒 𝑟 = 𝑟0 =
𝑟0
𝑅0

𝐵𝜙

𝐵𝜃



Context - How do we do it?
Control Parameters Symbols Value

Delay Time 𝜏𝐶𝐷 (6000 ± 0) 𝜇𝑠

Pressure 𝑃 26 ± 6 𝑚𝑃𝑎

Working Gas 𝐻2

Preionization Top electron gun 1

Independent Variables Symbols

Toroidal coil voltage 𝑈𝐵 600, 850, 1100 𝑉

Current drive voltage 𝑈𝐶𝐷 400, 550, 700 𝑉

UCD\UB 600 V 850 V 1100 V

400 V #1 #6 #3

550 V #9 #5 #7

700 V #4 #8 #2

 Only 9 points

 time limitation

 Uncommon pressure
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Reasoning (1/2) - Plasma Duration Time
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Reasoning (2/2) - Edge Safety Factor
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Reasoning (2/2) - Edge Safety Factor [cont.]



Hypothesis - What we expect to find?

𝑡𝑝𝑙 ∝ 𝑈𝐵, 𝑈𝐶𝐷 ?

𝑄𝑒𝑑𝑔𝑒 ∝
𝑈𝐵

𝑈𝐶𝐷

𝑄𝑒𝑑𝑔𝑒 and 𝑡𝑝𝑙 correlated ?



Results - Plasma duration time

𝑡𝑝𝑙 ∝ 𝑈𝐵

𝑡𝑝𝑙 ∝ 𝑈𝐶𝐷
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Results – Edge Safety factor
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source: R. Guirlet, “Hands-on project: Experiment on GOLEM”
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Results – 𝑡𝑝𝑙x𝑄𝑒𝑑𝑔𝑒 Correlation?
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Summary

Plasma Duration Time

 𝑡𝑃𝐿 ∝ 𝑈𝐵

 𝑡𝑃𝐿 ∝ 𝑈𝐶𝐷

Edge Safety Factor

 𝑄𝐸𝐷
𝐶𝐴𝐿𝐶 ~ C * 𝑄𝐸𝐷

𝐺𝑂𝐿𝐸𝑀 ( with C~2 )

 Data Validate Hypothesis (qualitatively)

 𝑡𝑝𝑙 x 𝑄𝑒𝑑𝑔𝑒 Correlation?

 No apparent correlation
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