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A high-precision magnet fiducialization method based on a single stretched wire system is proposed. This system accurately measures the relative 
coordinates between the magnetic center and magnet fiducials. The fiducialization accuracy is better than 10 μm, satisfying the stringent alignment 
requirements for accelerator magnets of the Hefei Advanced Light Facility (HALF).
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REFERENCECONCLUSION

Ø A high-precision magnet fiducialization method based on SSW and a precision surface plate is 

proposed for HALF.

Ø The magnetic center and magnet fiducials are measured with reference to target balls.

Ø The total measurement uncertainty is within 10 µm.

Ø This method is feasible for HALF and can be widely applied to various accelerator magnets.

System Layout

Industral 
computerIntegrator

XPS controller

Digital
Multimeter

Magnet

Vertical 
movement 
stage

Y linear stage

X linear stage
Precision surface plate

Constant 
spring

Fixed end

Y

Z

Magnet
fiducials
(1.5-inch)

Wire

Figure 1: Layout of the measurement bench for the magnet fiducialization of the HALF.

Figure 3: Cross-section of the precision surface plate viewed 
along the axis of the wire. The position of fiducial relative to 
the magnetic center of the magnet was determined through 
three measurements: 
Relative position 1, Relative position 2, and Relative position 3.
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For a quadrupole magnet, the integral field along the �- and �-directions can be expressed as: 

�� = ��(� − �0)

�� = ��(� − �0)

where �0 and �0 are magnetic center coordinates, �, � are the transverse coordinates in the �- and �- 

directions, respectively, � is the quadrupole field gradient, and � is the effective magnetic length.
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a) Magnetic center measurement sequence. Black dots represent 
the measured points, and red dot indicates the magnetic center. (b) Magnetic center fitting method.

Figure 2: Magnetic center measurement method.
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Figure 5: Measurement results of the magnetic center.

(a) Five measurements of 0.5-inch target ball center. (b) Five measurements of 1.5-inch target ball center.

Figure 4: Measurement results of 0.5/1.5-inch target balls.

N X(mm) Y(mm)

1 −0.0007 −0.0198

2 0.0035 −0.0182

3 −0.0006 −0.0174

N X(mm) Y(mm)

1 0.0011 −0.0146

2 0.0081 −0.0120

Table 2: Results of three consecutive fiducialization 
measurements

Table 3: Results of two independent measurements with
realignment

The relative coordinates between 
the magnetic center and

the magnet fiducials during 
practical measurement.
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