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Fig. 3 A photo of water-cooled electron beam dump with a 
standard 13mm spanner to provide an estimate of its size. 

 

 
Fig. 4 A photo of thyratron based pulsed power unit. 
 
The corrugated horn [12] was re-designed through numerical 

optimization and manufactured. The corrugated horn was used 
to output the amplified wave as well as allowing the recovery of 
the energy of the spent electron beam by using a depressed 
collector system [13]. The corrugated horn was also used as a 
mode converter for transforming a TE11 mode into the TEM00 
fundamental free space mode over a frequency band of 90–100 
GHz. It was measured to have a reflection better than -30 dB 
and a coupling efficiency of ~99.4%. 

A pulsed power system in the form of a Blumlein network 
was used to accelerate the electron beam from the cusp gun. 
Fast electron beam current and voltage measurements with a 
rise time of 10-25 ns were achieved for time-correlated 
observation of the evolution of the pulse parameters. A beam 
current of typically 1.5 A was measured at the normal operating 
temperature of the thermionic cathode when a voltage pulse of 
30-60 kV with a pulse duration of 375 ns was applied. The 
output microwave radiation was detected by two crystal 
detectors situated inside screened boxes. The output power was 
calibrated using a solid state microwave source. The 
experimental results including the output powers and operating 
frequency bands were measured.  

With an input seed signal from a 1.5 W, 90-96 GHz solid 
state source a gain of 27 dB was measured from the experiment. 
The bandwidth was measured to be at least 5 GHz. 

III. SUMMARY 
A high power broadband W-band gyro-TWA has been 

experimentally measured. The measured results were in good 
agreement with theory and numerical simulations. The 
gyro-TWA was also upgraded to operate at a high PRF rate of 2 
kHz. 
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