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Abstract

Orbit stability of less than 1 um is needed for storage ring for synchrotron radiation use. Iron core magnets are used for
slow orbit correction (~less than 1 Hz) and air core magnets are used for fast orbit feedback correction (1~200 Hz). We
studied the controllable minimum magnet current and kick angle for iron core magnets for slow orbit correction, and the
magnetic field reduction and the phase delay of applied magnetic fields for fast orbit correction. One-to-one
correspondence between the magnet currents and magnetic fields was obtained when changing the magnet current from
0.2 A to 0.200145 A three times with 0.0145 mA step. Magnetic field stability for 1 minute was measured and stability
less than =5 pu A and *1 mG was obtained, which corresponds to 0.5 nrad kick angle for 8 GeV SPring-8 electron
beam. These values are about 1/30 of initial steering magnet and power supply system performance. For fast orbit
correction, the magnetic fields reduction was 42 % at 100 Hz and the phase delay exceeded 180 degree at 500 Hz for
aluminum chamber. For SUS chamber, field reduction was very small and the phase delay remained within 180 degree
even at 10 kHz. These results showed that the aluminum chamber cannot be used for fast orbit correction (less than 200
Hz) but the SUS chamber is applicable for fast orbit correction.
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Figure 2: Relation between magnetic fields and magnet
current of a steering magnet. The magnet current is
changed in full range.
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Figure 3: Magnetic field variation for the small current
variation. The current is increased and reduced three
times between 0.2 A to 0.2016 A with a 0.16 mA step.
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Figure 4: Magnetic field variation for the smallest
current variation. The current is changed from 0.2 A to
0.200145 A with a 0. 0145 mA step.
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Figure 5: Stability of magnetic fields for 1 minute, 10
minutes and 1 hour.
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Figure 6: Apparatus for the measurement of reduction
and phase delay of magnetic field due to eddy current.

PASJ2015 WEP080

Table 1: Main Parameters for the High Resolution Steering
Magnet

Parameter Value
Integrated magnetic field B/ 300 G.cm (14 G)
Current / 5A
Resistance 0.36 Q
Inductance L 1.3 mH
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Figure 7: Frequency dependence of magnetic field with
3.3 mm thick aluminum chamber, 1.6 mm thick SUS
chamber, and 1 mm thick SUS chamber.
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Figure 8: Magnetic field distribution for the 1.8 mm thick
SUS chamber.
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Figure 9: Phase difference between applied voltage and
the magnetic field without chamber and with aluminum
chamber, 1.6 mm thick SUS chamber, and 1 mm thick
SUS chamber.
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Figure 10: Phase delay of magnetic fields due to eddy
current. Contribution of magnet inductance is

subtracted. Measurement results are shown by circles
and the calculated phase delays are shown by solid lines.
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