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Static and RF electric field measurement based on Lyman-alpha emission from a hydrogen probe beam

Diagnostic to measure electric field amplitude

Quenching of metastable atoms by an electric field : Electric Field Induced Lyman-a Emission (EFILE) Test in vacuum, in a plasma with an externally controlled electric field

Introduction
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Measurements in vacuum and in a plasma ExB drift:

-Electrons : v eq -Friction forces (e-neutrals) à Ions slowed down: v iq < v eq à Charge separation: E 1 à Rotation frequency instability: 

υ spoke = 1 π R 0 eE r L n m i υ spoke ∝ B E r ∝ B Smolyakov PPCF ( 2017 

  of the experiment 3. Test measurements of a static electric field → in vacuum → in a plasma : sheath 4. Test measurements of a radiofrequency electric field → in vacuum → in a plasma 5. Project : Measurement of a radial electric field in a magnetized plasma column 6. Conclusion outline quenching of metastable atoms by the electric field Lamb & Retherford, PRL 79,4 (1950) Une force pour le territoire 5 Electric field (E, w) → Stark-mixing 2s 1/2 , 2p 1/2 → 2s 1/2 lifetime reduced → emission of Lyman-a @121 nm for E stat < 300 V/cm and E w < 20 V/cm Lyman-a @121 nm ħw L Lamb-shift, Ar plasma for a static voltage Une force pour le territoire 13 Electric field profile between the plates : sheath

4.Ø 27 •

 27 Measurement of a RF electric field Une force pour le territoire signal in vacuum for a RF voltage Une force pour le territoire 15 geometrical saturation depending on the electric field along the beam path Lyman-α (μV) (13072017) a ll f r e q e x c e p t 1 r inner cylinder = r plasma = 36 mm Ø 5.10 -5 mbar < P < 10 -3 mbar Ø B solenoid < 25 mT fast camera results (end view of the plasma) : rotating arm of plasma ejected from core A. Escarguel, ExB workshop, Princeton Plasma Physic Lab, nov 2018. Measurement of the electric field in vacuum and in a plasma 10 8 cm -3 by EFILE Ø Static radiofrequency, up to 1.4 GHz Ø Signal at resonant frequencies of our vessel • good correlation with simulations in vacuum • RF signal in a plasma OK Ø Next issue : calibration, superposition of static and RF voltages Ø 2019 ongoing work -installation on a magnetized plasma column (MISTRAL) : test of EFILE against other method collaborators : Fabrice Doveil (PIIM, CNRS)• Carlo Poggi (M2 -Erasmus Université de Padoue/AMU)• Théo Guillaume (M2 -AMU)• Veronica Gonzalez (post-doc, PIIM, Eurofusion)• Alexandre Escarguel (PIIM, AMU)• Institut Fresnel, AMU : G. Demesy, P.Sabouroux, Simon Phys. Fluids 1963 ; Jaeger PhD 2009] 

à

  Instantaneous measurements, or on reproducible phenomenons : spatial structure study of regular modes.

  

  

  

  

  

  

  

  

  

  

Network analyzer
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