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1- RF Inductive Discharge

2- RF Capacitive Discharge

3- MW Discharge (quasi-optical)
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The arc extinguishes at V=0 but the remaining ions reignite the arc
at relatively low breakdown voltage.
Very high frequency eliminate the arc hysteresis.



RF. Dis harges

(10 KHz-30MHz)

Induetive Gounling Capaciliue Coupling
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RF Inductive Plasmas
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Video applications/Discharges/RF discharge.wmv
Video applications/Discharges/RF discharge.wmv

Skin Depth
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EM Wave Plasma Interaction
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http://rd11.web.cern.ch/RD11/rkb/PH14pp/node108.html
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Skin Depth
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Energy Coupling Parameter n,

Discharge Power
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Reactive Power

0<n. <1
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Maximum power transfer: when skin depth (d) is between 1/3 and 2/3 of the plasma radius
or « is between approximately 2 to 4.
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INDUCTIVE RF ELECTRICAL DISCHARGES IN GASES
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ELECTRON NUMBER DENSITY ng, ELECTRONS/m?

The electron plasma frequency, in gigahertz, as a function
of the electron number density in electrons per cubic meter. In the
particle interaction regime, below the electron plasma frequency, individual
electrons can respond to the electric field of the electromagnetic wave; above
the electron plasma frequency, the inertia of the individual electrons causes
them to respond collectively.

Particle interaction Regime Collective Interaction Regime
(Absorption or Reflection) (Interaction weak)
Vower < Vpjasma Vower > Vblasma
Magnetized ngro < Vjasma ngro > Vblasma

Plasma
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http://www.physics.nist.gov/MajResProj/rfcell/RF_Cell.htm
http://www.physics.nist.gov/MajResProj/rfcell/RF_Cell.htm

