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Gun Spectrometer Magnet (BXG) Physics requirements 

 
Functionality 
The Gun Spectrometer magnet will be used to characterize the beam energy and energy spread at 
the gun exit. It is important to measure the gun energy and energy spread and verify that they 
correspond to expected values to achieve a good emittance compensation. Indeed, such 
measurements allow calibration of the phase and accelerating voltage of the gun.  
The characteristics of the magnet have been chosen to achieve a point-to-point imaging of the beam 
between the YAG screens YAG01 to YAGG1, in the case of no space charge effects. The chosen 
bending magnet parameters also allow measurement of the beam energy for the nominal 1-nC 
charge at YAGG1 without switching on any quadrupole. Used in combination with the quadrupoles, 
QG01, QG02, and QG03, the BXG allows measurement of the maximum energy spread attainable 
by special RF-phasing. By introducing such a large energy chirp, we will be able to measure the 
longitudinal profile of the emitted photo-electron pulse directly at the spectrometer screen YAGG1. 
The physical parameters of the magnet are given in table 1. 
 
For standard operation, the BXG magnet is switched off. Minimum perturbation should be seen by 
the straight beam as described in [1]. Remnant field components should be small, in particular the 
quadrupole component which cannot be corrected. 
 
Parameters 
 
Parameter Value  Unit 
Bend Angle  85 ° 
Path Length of electrons in bending magnet 0.266  m 
Bend Radius  0.1793 m 
Pole Face Rotation  26.76 ° 
Gap Height  43 mm 
Nominal / Peak Field  (1) 1.329/ 1.77  kG 
Nominal/Maximum Integrated field ∫ Bz dz (1) 0.3013 / 0.4  kG-m  
Vertical Half-Stay Clear 20 mm 
Horizontal Half-Stay Clear  40 mm 
Accuracy of field at nominal setting  <0.1  % 
Relative rms fast field stability  0.005  %  
Relative rms field variation over 24 hours 0.05 % 
Quadrupole  field tolerance  ( @ r=20 mm) 0.1 % 
Sextupole  field tolerance  ( @ r=20 mm) 1 % 
Maximum Integrated Dipole component(2)  0.5 G.m 
Maximum Integrated Quadrupole component(2)  2 G 
Maximum Integrated Sextupole component (2) 10 G.m−1 
Transverse rms vibration tolerance   20 µm 
Alignment tolerance transverse position x,y,z  1 mm 
Alignment tolerance in angle (roll) 500 µrad 
Table 1 :  
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(1) Nominal is for 6.1 MeV, Peak is for 7.2 MeV, plus a 10% overhead for standardization. 
(2) from remnant field when magnet is off, along the straight trajectory of electrons  
 
This magnet requires a trim coil and a unipolar power supply [2].  
The trim coil should provide up to ±2% of the maximum field.  
 
Magnetic Measurements 
A measurement plan will have to be written which will describe the two following tasks: 
 
1) Verification of calibration of field 
A 2D map of the vertical magnetic field should be performed in the laboratory for several currents 
including the nominal and maximum currents. Such measurements should give  
- the calibration of the integrated-dipole vs. excitation current of the magnet 
- the integral of the dipole  field along the curved path length for the nominal and maximum current 
 
2) Measurements of remnant field along straight trajectory: 
Measurements will be performed with rotating coil to determine the amplitude and phase of dipole, 
quadrupole and sextupole components along the straight-ahead trajectory, after the magnet has been 
switched off and the trim coil current has been set to null the integrated dipole field. 
If the integrated quadrupole or sextupole fields are not within the above specified tolerances pole 
face shaping will be required.  
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