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Development of ultra high power compact X-band
pulse compressor
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We have developed a new SLED-type RF pulse compressor for powering ultra-high gradient X-band photoin-
jectors with pulse lengths shorter than 10 ns. Klystrons capable of generating these short pulses at multi-MW
levels are non-existent. However, RF pulse compression is an alternative technique used to increase klystron
output peak power at the cost of pulse length. Over the years, we have developed numerous pulse compres-
sion systems, including super-compact SLEDs for X-band transverse deflectors at SLAC’s LCLS and LCLS-II.
Our new compact pulse compressor uses spherical cavities with axially-symmetric TE modes which have no
electric field on the cavity surface. This allows our new SLED to potentially achieve higher peak RF power
compared to the LCLS-II SLEDs. We present the design of this SLED composed of two spherical cavities and
a waveguide hybrid with TE01 circular waveguide ports. During high power test this SLED produced peak
RF power up to 317 MW.
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