


 
Description of the Faraday Cup/YAG Screens: 
 The injector has four profile monitors which have the combined functions of view screen 
and faraday cup.  Three are in the gun-to-linac (GTL) section of which two are on movable 
actuators. These are labeled as YAG01(FC01) and YAGG1(FCG1) in Figure 1.  The third is labeled 
YAGG2(FCG2) and is a fixed beam stop.  These faraday cups are designed to stop 6 MeV electrons. 
 

 
 
Figure 1.  The locations of the three faraday cup/YAG screens are circled in this figure. 
 
 Another faraday cup/view screen combination is located at the end of the straight ahead 
beamline as shown in Figure 2.  In this case the view screen is an OTR, and the faraday cup behind 
it is thick enough to stop 135 MeV electrons.   

Table I gives the specifications of the four faraday cups. 
Table I 

Faraday Cups minimum charge maximum charge resolution Nominal Energy Diameter Style Thickness Sposition

pC nC pc MeV mm fixed/pop in cm m
YAG01(FC01) 10 5000 10 6.2 30 pop in 1 0.600
YAGG1(FCG1) 10 5000 10 6.2 30 pop in 1 1.600
YAGG1(FCG2) 10 5000 10 6.2 30 fixed 1 1.800
OTRS1(FCS1) 10 5000 10 135.5 30 fixed 20 21.000  
 
 In each case, the view screen is a 100 micron thick YAG crystal which is normal to the 
incident electron beam.  Behind this is a 45 degree metal mirror thick enough to stop the electrons.  
The reflective front surface of the mirror allows viewing of the YAG’s backside with a camera 
located at 90 degrees to the beam axis.  This is similar to the profile monitor design described in 
ESD 1.2-106, and should include a wake field plug. 
 



 
 
Figure 2.  The straight ahead beamline faraday cup/view screen is circled and in this case is an OTR 
screen instead of YAG. 
 
Power Dissipation: 
 For a 6 MeV beam with at charge of 1 nC and a repetition rate of 120 Hz, the beam power is 
0.72 watts.  If one assumes another 1 nC/pulse of dark current, then the power deposited in the low 
energy faraday cups is 1.44 watts.  An engineering analysis is needed, but 1.4 watts indicates even the 
low energy faraday cups will require cooling. 
 The power deposited in the SAB faraday cup will be 16.2 watts and will definitely require 
cooling.  The contribution from dark current has been ignored in this estimate, since very little of it 
makes it to the SAB dump. 


