
Abstract—We report the experimental d
experimental results on high power RF gener
based on coherent wakefield from the metallic 
of 91 GHz, excited by intense electron beam
Wakefield Accelerator (AWA) facility. The re
power is 0.7 MW, with 67 MeV, 1.4 nano-co
electron beam go through the 12cm structure. T
nano-second (ns). We measure the energy loss o
the experiment. Next run is to increase the outp
higher charge in the driven beam and to excite 
wakefield with electron bunch train. 

I. INTRODUCTION 
High power and high frequency RF genera

advanced accelerator of high energy and com
W-band RF radiation is also important in m
such as satellite communications, millim
research, and some non-military applications 

We report the experimental design and initi
power RF radiation at W-band with method 
drive RF generation. That is to use the wa
representing a PETS (Power Extraction and T
to transfer the energy of ultra-relativistic elect
RF radiation [3]. We take advantage of a 
wakefield structure of 91 GHz. Excite the s
~67 MeV intense electron beam at the Arg
Accelerator (AWA) facility [4]. Since w
enhanced coherently when excited by electron
proper bunch interval [5], the plan for next run
electron bunch train of 1.3 GHz interval at AW

Two copper plates with periodic groov
W-band wakefield structure, which is si
Dolgashev’s 100 GHz structure [6]. As show
gap between the two plates in x direction is
work at 91 GHz. Electron beam goes throug
along the grooves, the grooves make up a c
cavities. And RF will comes out from sides
because of the matching cell and wavegu
dimensions of the periodic groove in x/y/z 
about 1 mm, the total length of the structure L
the group velocity of RF energy flow is βg=vg
structure, and the wakefield loss factor is kL=
which shows high impedance of this structure

Theory on the wakefield excited by a drive
train) in the traveling wave waveguide is desc
The excited pulse duration is ߬௦ ൌ ௚ݒ/ܮ െ ܮ
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Fig. 1 Sketch of W-band w
 

For the case of bunch train, the RF
bunch are simply superposed linearly
the wakefield is chosen to be harmo
the RF generated by the first b
following N bunches within the st
coherently enhanced within the RF
gets saturated due to the finite lengt
introduce N as the least number of su
power saturation, which is given
determined by the overlapping of th
RF pulses. For a long train with n 
time structure of the RF pulse consi߬௥ ൌ ሺܰ െ 1ሻ ௕ܶ, a flattop expressed2߬௥ , and a fall time ߬ௗ ൌ ߬௥ . 

CST wakefield solver [7] is use
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respectively, simulation results agre
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attenuation of the structure in the sim
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peak power of the RF output when 
RF duration is 3.4 ns. For an 8-bun
shown in Fig. 2(b), the field reaches 
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with a rise/fall time of 3.1 ns, a flattop tim
maximum gradient is 325 MV/m, correspond
RF output. For 8-bunch of 10nC train, we 
generate over 100 MW RF power with gr
MV/m. 

Fig. 2 RF output simulation results from CST

II. RESULTS 
We have performed the preliminary experi

drive beam line. Experimental set up is show
structure is able to pop-in and out for compari
the W-band RF radiation comes from the elect
we measured the beam energy change with
W-band structure on the spectrometer.  

 

Fig. 3 Sketch of the beam line for electron beam energy m
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