
1. What is the gas/pressure inside 
the accelerating waveguide? 

2. What is the gas/pressure inside 
the connecting waveguide?  

What are the two types of waveguides are used 
in linacs, and what do they do?  

1. The power transmission waveguides 
transmit the RF power from the power 
source to the accelerating waveguide in 
which the electrons are accelerated 

2. Accelerates electrons to high energy 

1. RF power transmission waveguides  
2. Accelerating waveguides 



1. What is this structure?  
2. What is it for?  
3. How does it work? 

1. Standing wave accelerating waveguide for 6X linac. 
2. Accelerates electrons to high energy (6 MV for this waveguide).  
3. The structure is designed to “resonate” at specific frequency. For most 

linacs, the frequency is in the S band, 3 GHz. The acceleration the 
electron receives in each cavity increases with the microwave power fed 
into the waveguide.  



Follow Up: 
1. What is the dimension of each 

cavity? 
2. Can you design a smaller 

waveguide? 

1. Each cavity is ½ wavelength 
For S band, f = 3 GHz -> This gives λ = c/f = 10 cm. -> cavity = 5cm. 
 

 2. You could use higher frequency (9 GHz in the X band). Cavity is 
1/3 shorter in the X band; eg CyberKnife cavity = 3.33 cm. 

 





• How does a Linac vary the energy of electron beams? (4 possible answers) 

1. Vary the RF power into the accelerator.  
2. Vary the injection beam current or “beam loading”. (TW)  
3. Detune the RF source frequency and/or part of accelerating cavities. (TW) 
4. Separate the accelerating cavities into two portions. For a low energy mode 

the second section has a lower net average RF electric field. (SW) 





Truebeam: 
Redesigned - Continuously variable energy switch  
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