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Abstract [Background] In the Shanghai High Repetition rate XFEL (X-ray free electron laser) and Extreme Light
(SHINE) facility, the vertical linear polarization laser is generated by using 40 planar superconducting undulators
(SCUs) with a period length of 16 mm, length of 4 m, and a gap of 4 mm. At present, the Hall probes are the most
reliable method for measuring the undulator magnetic field whilst the positioning accuracy of the sensitive center of
the Hall probe is one of the main factors affecting the accuracy of magnetic field measurement. [Purpose] This study
aims to calibrate the position of the Hall probes' sensitive region for magnetic field measurements of SCU with high-

precision. [Methods] The experimental platform for magnetic field point measurement of SCUs was introduced in
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details, a sledge with three mounted Hall probes and a retro-reflector were applied for magnetic field measurement.

By flipping the sledge, the lateral distance between the sensitive centers of the Hall probe and each other were

obtained, so did the lateral distance between the sensitive centers of the Hall probe and the apex of the pyramid

prism. Therefore, the position of the Hall probes’ sensitive region and center of the retro-reflector were calibrated.

[Results & Conclusions] The positional calibration of the Hall probes has an accuracy higher than +10 pm, which

meets the requirements for magnetic field measurement.

Key words Superconducting undulator (SCU), Local magnetic field measurement, 3D laser positioning system
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Fig.2 Principle schematic of the laser 3D-positioning of the magnetic field measurement sledge
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Table 3 Position of the Hall probes' center of rotation

Table 1 Peak and zero positions of the magnetic field and offset distance
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— Placement  Times D,(D,) Du(D,) Ds(Dy)
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Ti -

e KFHE 1 2274 3104 -1986
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2 15754 14903 16.050 20273 21.089 20.025 ; o4 3005 1983
3 15746 14.889 16.053 20275 21.078 20.018 434 Mean 066 3007 1986

R2 WNBEZERERN,ERERNGHA S HIEE BEHBE 1 -1.260 0.590 0.505

SERIUE Vertical 5 -1257 0592 0507

Table 2 Peak and zero positions of the magnetic field

distribution measured by the Hall probes on a vertically- 3 -1.251 0.586 0.521
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W y/mm y,/mm y,/mm y,/mm y;/mm y,/mm .
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