
RECENT DEVELOPMENTS AT THE HIGH-CHARGE PHIN 
PHOTOINJECTOR AND THE CERN PHOTOEMISSION LABORATORY 
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The PHIN photoinjector is installed at an off-line test 

stand at CERN (Fig. 1). It consists of a 2.5 cell cavity 
operated at 3 GHz and two solenoids, which provide the 
focusing of the electron beam. A test beam line is 
available with various diagnostic elements for beam 
measurements. The electron beam is produced by 
illuminating Cs2Te or Cs3Sb photocathodes with an ultra-
violet (UV) or green laser beam respectively, which is 
generated by a powerful Nd:YLF laser system [5]. 
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  surrounding the gun 

cavity has been activated. This leads to an 
improvement of the dynamic pressure during beam 
operation from 4e-9 to 7e-10 mbar. 

 An additional NEG cartridge pump with 1000 l/s 
pumping speed for hydrogen (SAES getters 
Capacitorr D1000) has been installed at the exit of 
the gun. This improved the vacuum level further 
below 2e-10 mbar during beam operation. 

The effect of the first step on the cathode lifetime has 
been studied with Cs2Te [7] and Cs3Sb [8] cathodes and 
results in a factor 7 of improvement of the lifetimes for 
both cathode types. With the second step a further 
improvement is expected, but no conclusive results have 
been obtained yet. 
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Efforts for improving the PHIN parameters towards 

CLIC requirements are on-going. While the feasibility 
studies for the CLIC laser system seem possible to be 
completed with the new front-end, it is clear that 140 μs 
long trains cannot be achieved with PHIN. For the full 
experimental verification of the feasibility of the CLIC 
drive beam photoinjector therefore a new dedicated 
1 GHz RF gun is needed, which is currently beyond the 
scope of the CLIC budget.   
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