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Helically corrugated waveguide can be used as a dispersive medium to compress long duration 
chirping signals into higher power shorter duration microwave pulses1,2,3. It has the advantage over 
smooth bore circular waveguide in that its dispersion can be shaped to have a large change in group 
velocity over a relatively small frequency range, but still be far from ‘cut-off’ where there is a high 
risk of reflection.  

The use of such a waveguide as a pulse compressor has been demonstrated using either a travelling 
wave tube, TWT1 or a relativistic linear-beam Backward Wave Oscillator4, BWO.  Although a TWT 
provides relatively low power, its ability to follow a low power drive signal gives flexibility in the 
shaping of the input. A BWO can supply a high power input pulse, but its tuning can be hard to map 
precisely to the compressor dispersion. 

A helical waveguide gyro Travelling Wave Amplifier5,6, gyro-TWA, is an attractive final stage in an 
amplifier chain for driving a dispersive pulse compressor. This has the flexibility of a conventional 
TWT in allowing precise control over the shape and sweep of the input pulse, while supplying  
significantly more power. A computer model of a gyro-TWA is being used to predict its operation 
with steady-state single frequency signals and spread spectrum and chirp pulses over a frequency 
range suitable for such a pulse compressor. Output from the amplifier model can be used in the 
simulation of the pulse compressor to predict the optimum input chirp, with the objective of 
confirming this experimentally. 
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