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Field Amplitude 
 
A bucking coil, which produces a solenoidal field, will be required to cancel the non-zero 
longitudinal magnetic field of the emittance compensation solenoid on the cathode.  The residual 
field on the cathode is 2.2% of the peak field. For a 2.5kG peak field, the field on cathode would be 
55 Gauss, resulting in a systematic emittance increase of 0.28  mm-mrad.  
 
This note complements the parameter description given in the LCLS magnet PRD 
http://www-ssrl.slac.stanford.edu/lcls/prd/1.1-006-r1.pdf 
 
For the maximum field of the main gun solenoid at 3.15 kG, the residual field on the cathode is 68 
Gauss. To take into account the possible difference between the map provided by RADIA and the 
physical field, we set the maximum field of the bucking coil to be ±80 Gauss.  
 
Field quality  
The field uniformity, i.e. ∆Bz(r) /Bz(r=0) , should be less than 2% across the cathode illumination 
area. This good field region is a disk of diameter 6mm centered on the RF gun electrical axis.  
 
 
Alignment 
The bucking coil should be aligned so that a transverse field no larger than the Earth’s magnetic field 
of 0.4 G would be seen by the beam.  
This sets a yaw and pitch alignment tolerance of 5mrad (0.28 degrees) with respect to gun electrical 
axis.  
 
Stability  
 
The main gun solenoid vibration tolerance is 100nm.  
http://www-ssrl.slac.stanford.edu/lcls/prd/1.1-008-r0.pdf  
The stability tolerance is computed for keeping the trajectory at the entrance of the solenoid stable 
to 100nm.   
A relative field variation of 1.3.10-3 produces a variation of 100nm, when a transverse magnetic field 
of 0.4 Gauss is assumed. 
 
The power supply stability should be better than 10-3. 
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Summary 
 

Bmin 
[Gauss] 

Bmax 
[Gauss] 

∆θ dI/I  Bucking 
coil 

-80 80  < 5mrad <0.1% 
 
 
The mounting of the bucking coil should allow removal of the cathode backplate without changing 
the alignment of the bucking coil with respect to the gun RF electrical axis.  
 
The mounting of the bucking coil should also allow magnetic measurement of Bz(z) for the assembly 
of bucking coil+gun+solenoid before hot tests are started.  
 
 


