
Accurate alignment of stretched-wire system 
in single magnet block and undulator of HEPS

Z.Q. Li，H.H. Lu，W. Chen，Y.H. Li，L.L. Gong，X.Y. Li，S.C. Sun

22nd International Magnetic Measurement Workshop (IMMW22)



2High Energy Photon Source(HEPS)22nd International Magnetic Measurement Workshop

Outline

 Introduction

 Alignment of stretched-wire system in single magnet 

block and undulator of HEPS 

 Magnetic field measurement activities in HEPS



3High Energy Photon Source(HEPS)22nd International Magnetic Measurement Workshop

Aerial view of HEPS

View of HEPS under construction

1.3km Storage Ring

High Energy Photon Source(HEPS) is a new 6 GeV synchrotron radiation light source under construction(2019-2025). 
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The status of Insertion Devices

19 Insertion Devices of HEPS I

6 types of 19 Insertion Devices(ID) in total. (4 IAUs, 2 Wigglers，6 CPMUs, 5 IVUs ,1 AK and 1 Mango Wiggler).
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Magnet sorting study

The magnet sorting is a standard step in the undulator fabrication procedure. The idea is based on the 
superposition principle of the magnet field.

Stretched-wire is a better choice for the magnet sorting.
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Magnet block measured by Stretched-wire system

Stretched-wire system

Magnet block platform

 The magnet block must be put in the middle of the wire
 The wire and loop must be long enough to contain all divergent magnetic field
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Alignment of Stretched-wire system in single magnet block

Angle deviation between wire and magnet adjustment principle by 1st integral of X and Y
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before and after adjusting angle of stretched-wire

Alignment of Stretched-wire system in single magnet block

the 1st integral of each 0.1mm change of the stage

 The 1st integral of each 0.1mm change of the two stages must be measured
 Calculate the stage movement by principle
 adjust the average value to 0Gscm
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According to the magnetic center found by the Hall system, place iron sheets at the entrance and exit of the 
undulator respectively, compare the 1st integral changes of the Hall and Stretched-wire system before and 
after placing the iron sheets, and adjust the position of the entrance and exit of Stretched-wire. The 
consistency between the alignment of the two systems and the final measurement results is ensured.

X magnetic center patch method Y magnetic center patch method

Alignment of Stretched-wire system in undulator

IVU18.6 alignment in-air



10High Energy Photon Source(HEPS)22nd International Magnetic Measurement Workshop

△ IY Comparison of 1st integral change△IX Comparison of 1st integral change

 Adjust the two XY stage positions of the entrance and exit according to the gap of the intercept 
on the X axis of the curve

Alignment of Stretched-wire system in undulator
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Magnetic field measurement activities in HEPS

Stretched-wire
Hall-probe

PSD

Angle reflector

Motion Guide

2m CPMU12 measured by 3m Hall and Stretched-wire in-vaccum

First CPMU12 has been completed, the performances of magnetic field achieve the goal.

Symmetrical structure of SW
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Magnetic field measurement activities in HEPS

4m IVU18.6 with vaccum chamber is in progress

Stretched-wire stage

5m Hall guide

Hall Probe
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Magnetic field measurement activities in HEPS

3 of 4 IAU have been finished，Only IAU25 is in progress. 

5m IAU32.7 measured by 6m Hall-Bench and 6m Stretched-wire



Thanks for your attention!
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