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 EXPERIMENTAL SET-UP – Let’s create some plasma …

Varying B flux : induced E field
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 EXPERIMENTAL SET-UP – Let’s create some plasma …

Frequency : 13,56 MHz 
Power : 1 kW


RF generator

Varying B flux : induced E field

Glass tube
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 EXPERIMENTAL SET-UP – Let’s confine some plasma … 
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 WHY ? – Thermonuclear fusion

Stars : energy produccon by fusion reaccons


Controlled fusion on earth …?


Thermonuclear fusion : a 3D magnecc confinement


« Tokamak »
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 WHY ? – Drie waves

Drie waves come from : Density gradient + B  

Turbulent transport


dominant
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 WHY ? – Link to our plasma column
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 WHY ? – Link to our plasma column
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DETECTING DRIFT WAVES
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AcquisiAon frequency : 200 000 Hz
ResoluAon : 256x256 px


Light intensity



FluctuaAons



 DETECTING DRIFT WAVES – Fast camera imaging
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<latexit sha1_base64="wzuGuperUn9W213GdYtbKcA3D4Y="></latexit><latexit sha1_base64="wzuGuperUn9W213GdYtbKcA3D4Y="></latexit><latexit sha1_base64="wzuGuperUn9W213GdYtbKcA3D4Y="></latexit>

(Oldenbürger et al. 2010)


Observacon of density fluctuacons
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 DETECTING DRIFT WAVES – 2D Fourier Transform
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Time evoluAon of m-modes amplitudes (B = 360 G)
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Average amplitude of the modes


 DETECTING DRIFT WAVES – 2D Fourier Transform
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 DETECTING DRIFT WAVES – Proper Orthogonal Decomposicon 

Rearrange data : 


Perform a Singular	Value	decomposicon :


Spacal modes Singular values Temporal modes
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 DETECTING DRIFT WAVES – Proper Orthogonal Decomposicon 
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 DETECTING DRIFT WAVES – Proper Orthogonal Decomposicon

Mode interaccons during cme :

0 1 2 3 4 5 6 7 8



PLAYING WITH DRIFT WAVES
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 PLAYING WITH DRIFT WAVES – Emissive cathode

Hot cathode, without plasma
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 PLAYING WITH DRIFT WAVES – Emissive cathode

Hot cathode, without plasma

Modificacon of
the density profile

(Measure : V. Désangles)

Modificacon of
the velocity profile 
(phd thesis V. Desanglés)
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 PLAYING WITH DRIFT WAVES – Emissive cathode

Density fluctuacons & POD decomposicon :

Apparicon and enhancement of drie waves

Icathode ::
10 A

Icathode ::
15 A
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 PERSPECTIVES

Quanctacve characterisacon of the cathode’s influence on DW 

Turbulent transport measurements
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 Low frequency waves

Drie wave Rayleigh-Taylor Kelvin-Helmholtz

Density gradient 
(+ B)

Centrifugal force 
(+ B)

Velocity shear 
(with or w/o B)

(images	:	thesis	C.	Brandt,	thesis	S.	Oldenbürger,	Brochard	et	al.	2005)	
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 MODES IDENTIFICATION – Low magnecc field (250 G)

(adequacon POD / FT-2D)

										POD	results	:	


