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TEMPERATURE AND POSITION VARIATION OF THE SPRING-8 STORAGE RING
MAGNETS AND GIRDERS AND ITS EFFECT TO ELECTRON ORBIT

LEARFIR
Koji Tsumaki
JASRI/SPring-8

Abstract

Orbit stability of less than 1 um is needed for low emittance storage ring for synchrotron radiation source. One of the
sources of orbit change is temperature change and the resultant magnet position change. We measured the temperature
change of magnets and girders for two double bend achromat cells of the SPring-8 storage ring after turning on the
power supplies of the magnets. In a cell, temperature change of the upper and lower stream is smaller than that of the
central magnet of the cell. In a girder, the temperature change of the central magnet is higher than the magnets of both
ends of girder and its difference reaches to 0.5 “C. We also measured the position change of the magnets on the three
girders for a cell. The relative position change of the center magnets on the girders was measured by the Peek Carbon
Wire that was connected to the magnets of both ends of girder. After turning on the power supplies, the central magnets
on the three girders moved to the outer and upper direction with the temperature rise of magnets. The maximum
changes were 30 um for horizontal and 38 pum for vertical direction. We calculated the closed orbit distortion assuming
the position changes for the whole cells in the storage ring are the same as the measured cell. Calculated maximum orbit
distortions for horizontal and vertical directions are 2.6 mm and 0.46 mm, respectively.
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Figure 1: Measurement position of temperature by thermo
couple(red circle) and the apparatus of magnet position
measurement by carbon wire system.
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Figure 2: Measurement system of temperature and magnet
position.
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Figure 6: Calibration of carbon wire system.
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Figure 7: Temperature variation of (a) magnet and (b)
girder of Cell 9. Magnets were turned on at 19:30.
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Figure 8: Temperature variation of (a) magnet and (b)
girder of Cell 15. Magnets were turned on at 19:30.
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Figure 9: Temperature difference distribution of magnets
and girders before and after turning on the power

supplies.
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Figure 10: Temperature difference between the both ends
of girder and the center of girder for three girders. Red
lines and black lines show the temperature for C9 and for
C15, respectively.
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Figure 11: Relative position and temperature variation
after turning on power supplies for Q2, Q6 and Q8
magnets.
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Figure 12: Carbon wire fixing device to move the fixing
point along the beam direction.
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Figure 13: Position of Q6 magnet. Fixing point was
moved 10 um. Experiment was done from 14:10 to
14:31.
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Table 1: Magnet Position Deviation

Magnet dx /dy (u m)

10/ 14
30/38
9/5

Q2 (A girder)
Q5, Q6 (B girder)
Q8 (C girder)
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Figure 14: Calculated closed orbit distortion assuming all
girders have the same magnet position changes as C15
magnets.
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