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New Injection System Using A Pulsed Quadrupole Magnet
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Figure 1

Schematic drawing of the betatron oscillation of the injected beam only
with septum magnets. The injected beam may be lost at the septum wall
within few turns because of the large betatron oscillation.
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Figure 2

Schematic drawing of the betatron oscillation of the injected beam
with dipole kickers. The pulsed local bump of the stored beam by the
injection kickers effectively reduces the initial amplitude of the injected
beam.
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Schematic drawings of the betatron oscillation of the injected beam with
pulsed quadrupole magnet. The pulsed quadrupole magnet can reduce
the divergence angle of the injected beam without exciting the dipole
oscillation of the stored beam.
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Table 1 Parameters of the pulsed quadrupole magnet

Core length [mm] 300
Vertical gap [mm] 36
Horizontal gap [mm] 102
Coil turn number [turn] 1
Power supply voltage [kV] 20
Designed (maximum) field gradient [T/m] 3(6)
Designed (maximum) current [A] 2000 (4000)
Pulse width [us] 2.4
Calculated inductance [pH] 1.8
Thickness of silicon steel [mm] 0.15

Vertical Position [cm]

Horizontal Position [cm]

Figure 5 Cross sectional view of the pulsed quadrupole magnet. The
magnetic field lines are calculated by the two-dimensional
code POISSON.
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Figure 4 Lattice configuration around the pulsed quadrupole magnet in the PF-AR.
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Figure 6

Typical horizontal coherent dipole oscillation of the stored beam. The
maximum amplitude of the excited coherent dipole oscillation is about
0.6mm for the dipole kickers (dashed line) and 0.1 mm for the pulsed
quadrupole magnet (solid line).
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Figure 7

Stored current history for the injection with a pulsed quadrupole magnet.
The maximum stored current at the single bunch mode is 68 mA for the
pulsed quadrupole magnet after various fine tunings.
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