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Harmonic Arbitrary Waveform 
Generator, the HAWG



86.6 MHz HAWG



Harmonic Arbitrary Waveform Generator 

(HAWG) (left), 20ns of 86.6 MHz kicks (right)



The Harmonic Amplifier and Waveform 
Combiner (HAWC)



86.6 MHz Harmonic Amplifier and Waveform 

combiner (HAWC)







400 V peak to peak waveforms on 50 

Ohm transmission line. 



HAWG and HAWC with feedback 

for automatic control.













Goal: To Kick One of Eleven Electron 

Bunches from a 952 MHz Beam.



Synthesized Waveform as Measured by 

Beam Deflection.



Jlab’s Fast Multi-Harmonic Kicker 

Kicker Drive Frequencies: 86.6 MHz, 259.8 MHz, 433 

MHz, 606.2 MHz, and 779.4 MHz

UITF Frequency: 1497 MHz and subharmonics.

Beam Energy: 6.5 MeV

Bunch Frequency: 136 MHz = 1497MHz/11 and 952.6 

MHz/7

Kick Frequency: 86.6 MHz = (7(1497 MHz))/121

Bunch Scan Frequency : 12.4 MHz = 1497 MHz/121

RF synchronization reference: 12.4 MHz 

Deflection: +/-2 mrad or 1/8 degree, +/-2 mm offset at 1m.



Jlab has submitted a paper to IBIC and is preparing a 2nd.



499 MHz Harmonic Cavity Fabrication



499 Mhz Harmonic Cavity Testing and Antenna Development.



Superposition and Time Evolution



499 MHz HAWG



5 ns of  499 MHz Rectangular Drive Pulses



5 ns of 499 MHz Bipolar Drive Pulses



5 ns of 499 MHz Gaussian Drive Pulses



499 MHz HAWC Development.



New 499 MHz HAWG PCB in Progress.



Thank You for Supporting the SBIR 

Program
• Beamline installation and testing of JLAB’s harmonic 

kicker cavity was a success, kicking one of eleven 
bunches of a 952.6 (136) MHz bunch stream .

• A 499 HAWC, new HAWG, and driven harmonic 
TM0N0 cavities are proceeding smoothly.

• Multi-Harmonic Drivers; HAWG +HAWC could be 
used for stripline kickers? What are your voltage 
requirements?

• Got bunch length monitors?  Electrodynamic can 
provide non-invasive bunch length monitors, fast high 
power waveform generators, visit for talk. Please send 
me an e-mail, Brock.electro@outlook.com or give me 
a call: 505-225-9279.  Our website is launching soon: 

• www. Electrodynamic.tech 

mailto:Brock.electro@outlook.com
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