Nonneutral Flow in High-Power Diodes
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Electron emission from cathode

& Thermionic emission

& Photoemission

Electron obtain energy to escape

& Secondary emission

& Field emission

— Deform potential barrier

& Explosive emission

— Singular field melts and vaporizes wiskers by

resistive heating




Space charge limited flow
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Child-Langmuir flow (planar, non-relativistic)
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Child-Langmuir flow (planar, relativistic)
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Magnetically insulated Brillouin flow (planar, nonrelativistic)
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Brillouin flow condition
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For a given V and B, how to maximize J 7




Magnetically insulated Brillouin flow (planar, relativistic)
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Magnetron instability

Relativistic magnetron diodes in MV generates GW EM radiations.
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Magnetron instability (linearized fluid and Maxwell’s equations)
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Magnetron instability (eigenmode eq.)
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Magnetron instability happens when 1+ Rexi(zi,k,w) ~ 0
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Interesting thing happens at singularity!



Magnetically insulated Brillouin flow (cylindrical)
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A6 relativistic magnetron [Palevsky & Bekefi, Phys. Fluids 22, 986 (1979)]
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A6 relativistic magnetron [Palevsky & Bekefi, Phys. Fluids 22, 986 (1979)]
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Particle-in-cell simulation [Chan, Chen, and Davidson Appl. Phy. Lett. 57, 1271(1990)]
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Particle-in-cell simulation [Chan, Chen, and Davidson Appl. Phy. Lett. 57, 1271(1990)]
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Qutput coupling
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High voltage DC
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Ion diodes

«—— Anode

H =V
$o =0 ¢,
x =0 X = Xp x =d
i \ -
Cathode g [ i A 4
- @BOEZ
+Ze
Electron
Layer

O—-——-K

Magnetic insulation

Cathode

A

+Ze

Anode

+Ze

Cathode

-€

<

-

D

Triode

\ 4




Magnetically insulated ion diode (planar, relativistic)
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