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Design and Development 
 IHEP in China has very rich experience in the electron linac 

design and development. When requested to transfer the 

technology to industry, many S-band electron linacs have 

been developed for medical and irradiation applications.  

 For the S-band irradiation linac, the beam power is limited to 

be ~20 kW because of the RF structure heating/cooling 

issues. L-band structure is usually adopted for the nature 

extending to much higher beam power up to ~100 kW level.  

 For any high beam power machines the power efficiency is a 

concern.  
 

 

2
2

max 2 2

11

2 1 2

e

e e



 






 

 
 
  
 

Smaller   is preferred ! 



 The Thales TH2104U klystron, 2 A thermionic electron gun 

and 3 m long L-band disk-loaded constant impedance RF 

structure were adopted. 

 The linac is a machine with very heavy beam loading; the 

beam energy range of 8 to 12 MeV can be easily controlled by 

simply adjusting the gun bias voltage (i.e. the gun emitting 

beam current), but above 10 MeV is not recommended for 

prevention of the neutron production.  



 Frequency             L-band（1.3GHz） 

 Beam energy       10 MeV 

 Beam power  40kW 

 Beam jitter (rms) ±1% 

 Scan rep. rate  5-200Hz 

 Scan width  1.0m 

 Dose uniformity  ±5% 

Main parameters 



High power modulator 
 PFN charging voltage   32kV max. 

 Transformer ratio 1:12 

 Beam voltage               168kV 

 Beam current              136A 

 Pulse width   29s 

 Average power：            >300kW 







L-band Thales TH2104U klystron 



 Electron gun 



The main 10/40 L-band linac 



Installation and commissioning 
Date Activity 

October, 2007 Proposal and design  

Auguest, 2008 Manufacture, purchase 

September, 2009 Assembly at EL PONT 

November 3, 2010 First beam 

November 6, 2010 Beam at 5 Hz 

March 31, 2011 30 kW 

April 24, 2011 40 kW 













November 3, 2010 the first beam 



November 6, 2010 5Hz beam 
 



Energy measurement 

 with Al stack method 

Beam test and operation 





April 25~26, 2011 

40kW beam 24h operation 



Formal test report 



Summary 
           The high power 10MeV L-band electron linac is 

the first 40 kW irradiation linac developed and 
constructed in China. The formal beam testing was 
conducted by the National Institute of Metrology on 
December 26th, 2011, and the testing beam current 
is 720 mA with energy of 9.9MeV. If the machine 
works at a duty cycle of 0.7% as already processed, 
the beam power can reach 50 kW. The conversion 
efficiency  from the RF power to the beam power is 
~72%, a little bit lower than the theoretical 
prediction, which is partially because the RF power 
into the accelerating structure is lower than 10 MW, 
and/or the beam loss.  

  Now the machine has been put into operation at 
Wuxi EL PONT Company.  



Thanks for your attention, 
any comments or suggestions, 

please come to my post. 


