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The numerical study of a low confining-field (~0.3T) X-band 

Backward Wave Oscillator (BWO), suitable for 

implementation as the microwave source(s) in a phase-

synchronous array, is presented. Analytical theory and CST 

Particle Studio simulations have been used to design a 

~9.6GHz BWO, generating 120MW, 1ns, pulses when driven 

by a 4ns, 210kV, 1.5kA Radan 303B modulator.  

Synchronisation of two (or more) such X-band BWOs may be 

achieved through independent adjustment of the fast rising-

edges of the applied potentials, allowing for tuning of the 

relative phase of the output pulses. With proper alignment this 

provides peak output intensities on the order of N2, from an 

array of N sources, improving range, signal-to-noise, etc. and 

facilitates “beam-stearing” of the combined output.  

The experimental assembly will employ a single modulator, 

feeding two electron accelerating diodes, each incorporating a 

saturable Ferrite Spiral Line (FSL) [1]. Each FSL will be 

independently, externally, biased by a solenoidal magnetic 

field. COMSOL has been used to design the variable delay 

FSL, with the external bias adjusting the saturation time of the 

ferrite; this alters the rising-edge of the applied voltage pulse, 

changing the relative phase of the emitted radiation pulse. 

Active adjustment of the solenoid current allows for 

synchronization of the output across multiple BWOs.  

Plans for construction of two X-band phase locked BWOs will 

be presented. The goals of the project are to carry out a 

systematic study of jitter [2] and to investigate phase locking 

of two X-band BWO sources based on cold cathodes. 
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