4
Von Karman Plasma: !’

—_—— Présentation et Diagnostics
B . ENS de LYON

ENS DE LYON

Equipe:
N. Plihon (DR CNRS)
V. Dolique (IR CNRS)

F. Pagaud (Doctorant)

Laboratoire de Physique
ENS de Lyon

2 dernieres theses : S. Vincent et V. Désangles

GDR EMILI — Octobre 2022 - ICARE



EXPERIMENTAL SET-UP




EXPERIMENTAL SET-UP

Control parameter :

po ~ 1 mTorr (107% atm)
S

Py ~ 1 kW

B € [100 : 1500] G

n o~ 108 m~3
T. ~4 eV (5.10* K)
T; ~ 0.2 eV (10° K)

l

—

Plihon et al., Journal of Plasma Physics, 81, 345810102 (2015)




MEASUREMENT TOOLS
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MEASUREMENT TOOLS : PROBES
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- Chen, IEEE-ICOPS Meeting (2003) iy Ly i
- Tsui et al., Rev. Sci. Instr., 63, 4608 (1992) AP '
- Sheehan and Hershkowitz, Plasma Sources Sci. Technol., 20, 063001 (2011)




MEASUREMENT TOOLS : PROBES
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- Chen, IEEE-ICOPS Meeting (2003)
- Tsui et al., Rev. Sci. Instr., 63, 4608 (1992)
- Sheehan and Hershkowitz, Plasma Sources Sci. Technol., 20, 063001 (2011)



CAMERA IMAGING

Coils Pump

inlet _ 3
RF source N N

0.11m

YCL—>Z | 0.8 m ':

Acquisition frequency : 200 000 Hz
Résolution : 256x256 px
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5-TIPS PROBE : transport
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Figure 2.10: Theoretical IV curve (black) used to deduce the temperature from a 5-tips measurement,

with the electronic (red) and ionic (green) parts of the total current. The points effectively measured by

the 5-tips are highlighted as yellow dots.
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- Tsui et al., Rev. Sci. Instr., vol. 63, 4608 (1992)
- Theiler et al., Rev. Sci. Instr, vol. 82, 013504 (2011)




5-TIPS PROBE : transport

Time evolutions Radial profiles
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CAMERA IMAGING

Coils Pump

inlet _ 3
RF source N N

0.11m

YCL—>Z | 0.8 m ':

Acquisition frequency : 200 000 Hz
Resolution : 256x256 px




CAMERA IMAGING — Precisions
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CAMERA IMAGING — What does the light represent ?

Usual assumption :

~

X N T
Icam 5 TIPS: mesure de i, ,T,

Observation of « density fluctuations »

- Oldenbtrger et al., Rev. Sci. Instr., 81, 063505 (2010)
- Antar et al., Phys. Plasmas, 14, 022301 (2007)
- Cui et al., Phys. Plasmas, 22, 050704 (2015)

Simon Vincent, Vincent Doligue, and Nicolas Plihon

, "High-speed imaging of magnetized plasmas: When electron temperature matters", Physics
of Plasmas 29, 032104 (2022)



https://aip.scitation.org/author/Vincent%2C+Simon
https://aip.scitation.org/author/Dolique%2C+Vincent
https://aip.scitation.org/author/Plihon%2C+Nicolas

CAMERA IMAGING — 2D Fourier Transform
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IDENTIFICATION OF THE WAVES: imaging camera and 5 tips probe

Drift waves Rayleigh-Taylor
Density gradient Density gradient Shear
1B Centrifugal force
x108




INFLUENCE OF AN EMISSIVE CATHODE

U ~10—-60 V
I,=0—-10 A

Désangles et al., Journal of Plasma Physics, 87, 905870308 (2021)




INFLUENCE OF AN EMISSIVE CATHODE

1,=0A -1 =22A
= 11A —I=5A

[

| =136 A

On-going collaboration with B. Trotabas & R. Gueroult
Laplace lab., Toulouse

@, (V)

Projet ANR déposé avec LAPLACE, PIIM, et M2P2.

- Gueroult et al., Phys. Plasmas, 26, 122106 (2019)
- Liziakin et al., Plasma Source Sci. Instr., 29, 0150808 (2020)



INFLUENCE OF AN EMISSIVE CATHODE
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PROJET 2023: DOUBLE SOURCE EN FACE A FACE




