
PERFORMANCE OF PLANAR RADIATOR IN THE RADIABEAM-IAC 
EXPERIMENT* 
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grvQf /  is the modal attenuation.  Simulation 

results for the first few eigenmodes are shown in Table 1.  
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One can see from Table 1 that with the absorbing 
periphery (having as low as 1 Sm/m surface conductivity) 
the factor F reduces fast as the modal order increases. 
This effect is similar to the spectrum rarefaction in open 
cavities and waveguides. One can see that mode #2 (at 
312 GHz) strongly dominates in beam interaction due to 
radiation losses and higher r/Q at finite beam width.  

 

 

 
 

 

 

 
 

 

 

Longer bunch causes appearance of spectrum lime at 
lower frequencies (tens of GHz, see Fig. 5, right) and 
magnitude reduction at 300 GHz (compare to Fig. 4, 
right). We observed very similar behaviour 
experimentally [1], when we obtained signals from fast 
oscilloscope (~20 GHz bandwidth) whereas the 
pyrodetector signal was weak or not registered yet.  That 

occurs when the chicane and RF phases were tuned 
incompletely.     
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Figure 8: -
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Simulation confirmed ~mW power radiated from the 

insertion device at sub-THz frequency estimated earlier 
from measurements at negligible contribution of 
geometric wake induced by the antenna horn.  
Flat beam considerably modifies wakefield pattern and 

 
Wider beam (>5 mm) also results in appearance of ~120 
GHz line and shift of the main peak to higher frequency 
(340 GHz at 7 mm width).  
Radiation from longer bunches ( 650 fs) is dominated in 
the insertion device by lower frequencies (10-100 GHz) 
that was effectively used in the experiment for the pre-
tuning of the beam compression system with fast 
oscilloscope.   
At shorter bunches the radiation is strongly dominated by 
a single mode at ~310 GHz. That validates analytical 
simulations made previously to design the experiment [1].  
Gratings randomization (~a mill) does not change much 
the coherent part of the wake making the high group 
velocity structure exceptionally attractive for applications.   

 
The authors are deeply grateful to Warner Bruns for the 

opportunity to use GdfidL code and help in simulations. 
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