
Ir2Ce cathode 

     KEK injector linac has delivered electrons and positrons for particle 
physics and photon science experiments for more than 30 years.  It is being 
upgraded for the SuperKEKB project, which aims at a 40-fold increase in 
luminosity over the previous project KEKB, in order to increase our 
understanding of new physics beyond the standard model of elementary 
particle physics.  SuperKEKB asymmetric electron and positron collider with 
its extremely high luminosity requires a high current, low emittance and low 
energy spread injection beam from the injector.  Electron beams will be 

generated by a new type of RF gun, that will inject a much higher beam 
current to correspond to a large stored beam current and a short lifetime in 
the ring.  The positron source is another major challenge that enhances the 
positron bunch intensity from 1 to 4 nC by increasing the positron capture 
efficiency, and the positron beam emittance is reduced from 2000 µm to 20 
µm in the vertical plane by introducing a damping ring, followed by the bunch 
compressor and energy compressor.  The recent status of the upgrade and 
beam commissioning is reported. 

SuperKEKB and Injector Linac 

High-current Low-emittance RF Gun 

Pulse-to-pulse modulation controls 
Safety system upgrade Schedule 

e– / e+ Injector upgrade with high-intensity and low-emittance beams  
towards 40-times higher luminosity, preparing for Phase-II commissioning
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Yb-doped fiber oscillator and Nd:YAG amplifier 

Cutdisk structure for high current & large aperture  

High-current Positron Generation 

Flux concentrator development 

Positron generator and its shield 

Small form factor pulsed magnets 
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Virtual accelerators for simultaneous top-up injections 
Each VA with associated beam feedback loops 

In-house Pulsed magnet development 

Thermionic gun 

Primary RF gun 

Secondary RF gun 

Long term stability beyond Spec. 
In-house precise girder design  

Pulse-to-pulse operation 


