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Magnetic measurements

Optimization goal: Straight trajectory with I2 <= 10 Tmm2 @ 300 MeV
Quadrupole Adjustment : ±50µm

1.) Optimization of Undulator field

a) Bz Measurement with coil N=3400; 5x10mm2 , analog integrator,
Shims
b) By calibrated Hallprobe “Field fine tuning by pole height
adjustment“
c) define center axis with respect to fiducial surfaces

2.) Attach Quadrupole sections

a) apply Rectangular Coil Method for measurement of
- Quadrupole strength
– Hor. center position
– Ver center position
in the presence of the undulator field

b) adjust quads using a linearized approach to the device axis
c) remeasure, iterate
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Sj  : Field on jth pole [T]
pi : Shift of ith pole [mm]
ai,j : Norm. field change on pole j due to shift of pole i





Measurement of the Quadrupole Centers using the
Rectangular Coil Method (RCM)

Flux through rectangular coil moving along y :
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same coil moving along  z :
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g field gradient
L effective quad length
ya , za Start point
y0, z0 quad center
N Number of turns (49)
LCoil Coil length  (327.6 mm)
wCoil width of coil (330 mm)
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Linearized Quadrupole  fine  tuning
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∆w's  :  Turn angle of set screw on  magnet arrays   Upper/Lower    Right / Left
           + clockwise    - counterclockwise
CQ     :  Coupling constant:  quadrupole strength / per unit magnet shift
Cv     :   Coupling constant   vertical  center shift per unit magnet shift
s       :   Set screw pitch
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∆WUpper Left ∆WUpper Right

∆WLoeer Left
∆Wlower Left
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