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length = 300 mm, diam = 70 mm

Linitial = 23 µH, Lfinal = 0,2 µH

Seed current 5.7 kA, 11.2 kA

Peak current 269 kA, 436 kA

Current amplification 47, 39
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Coaxial vircator and Marx 
generator used in radiation 
mode control experiments.

Marx generator used in  
electrode material studies.

Coaxial vircator and Marx 
generator used in radiation 
mode control experiments.



Axial vircator - experimentalAxial vircator - experimental

Vacuum
Pump

Waveguide

Resonance
Cavity 

Marx 
Generator

HV-

HV+

Emitter

Resonance cavity 
with anode

Swedish Defence Research Agency (FOI),  Defence & Security, Systems and Technology 
Presented at The IET International Conference on Pulsed Power, CERN, Geneva, 21-25 September 2009

Cathode with 
graphite emitter



Axial vircator simulation in MagicAxial vircator simulation in Magic
Simulation volume with 
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Simulated electric fields 
at one instant: 
TE21 dominant mode
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Selectable output 
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Coaxial vircator with sectioned emitter
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Virtual cathodes oscillating in 
opposite phase                           =>

Recently verified in experiments !
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Simulations and experiments are performed this autumn. 
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Microwave induced breakdown

Energy loss due to absorption
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Electric field strength as function 
of distance for different systems

Swedish Defence Research Agency (FOI),  Defence & Security, Systems and Technology 
Presented at The IET International Conference on Pulsed Power, CERN, Geneva, 21-25 September 2009

Critical electric field strength as  
function of the microwave pulse 
length for three atmospheric pressures



HPM pulse propagationHPM pulse propagation

Radiation frequency 1 GHz 10 GHz

Energy input 1 kJ 1 kJ

Resistive losses in waveguide 0.4 J 13 J

Energy budget calculation for a 1 GW, 1 µs, TE01 HPM pulse injected in 
rectangular copper wave guide, without microwave breakdown, but with 
microwave power absorption in atmosphere, primarily due to heavy rain. 
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Resistive losses in waveguide 0.4 J 13 J

Energy loss caused by microwave breakdown 0 0

Energy loss caused by rain (r=100 mm/h) 0.5 J 400 J

Energy loss caused by fog (visibility 30 m) 0.1 J 17 J

Energy loss caused by snow (r=10 mm/h) 0.2 J 1.7 J

Energy loss caused by ambient atmosphere 1.4 J 1.4 J
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The work focuses on means to improve the energy 
efficiency of HPM generation, compactness for mobile 
use, and on repetitive operation combined with dynamic 
parameter tuning.
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