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Abstract

It is important to keep the high stability of stored electron beams and high injection efficiency during top-up injection.
We studied the new injection system that satisfies these requirements. The new injection system consists of dipole
kicker magnet and correction magnet that make the step function like magnetic field distribution; No magnetic field
around the central orbit where the stored electron beams are circulated and pure dipole field at an injection point. The
small dipole kicker magnet is placed at off-center position and a correction magnet placed after main magnet cancels the
leakage field generated by the main kicker magnet around the central orbit . We designed the main kicker magnet and
the correction magnet to apply the SPring-8 storage ring and realized the magnetic field distribution that the sum of the
magnetic fields of two magnets are almost zero around the central orbit and the dipole field around the injection point.
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Figure 1: Injection by a pulse magnet on a normalized
phase space.
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Figure 2: Low emittance optics of the SPring-8 storage

ring.
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Figure 3: Courant Snyder invariant W of injected beam

after kicked into the storage ring and the kick angle.
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Figure 4: Courant Snyder invariant W of injected beam
after kicked into the storage ring and the kick angle.
Injection angle is +1mrad.
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Figure 5: Courant Snyder invariant W of injected beam
after kicked into the storage ring and the kick angle.
Injection angle is -1mrad.
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Figure 6: Injection angle dependence of Invariant W after

kicked into the storage ring. B2B shows the position just

before the second bending magnet and CGA shows just
after the quadrupole magnet on the third girder C.
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Figure 7: Injection angle dependence of kick position at
the kicker magnet.
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Figure 8: Injection angle dependence of kick angle
required to kick into the zero normalized momentum P,,.
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Table 1: Main Parameters for Injection

Parameter Value
Injection position x -7.3 mm
Kick angle of kiker magnet 6 0.989 mrad

W after injection 1.7X10°° m-rad

(W of SPring-8 after injection) (3.2X10° m-rad)
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Figure 9: Kicker magnet and contour plot of magletic
flux lines.
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Figure 10: Magnetic flux density of main kicker magnet,
correction magnet and the sum of the two magnets.
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Centarl Orb

Figure 11: Correction magnet and contour plot of
magnetic flux lines.

Table 2: Main Parameters of Injection Magnets

Parameter Value

Main kicker dimension 22 X30 X100 mm

Main kicker pole gap 5mm
Main kicker magnetomotive force 1345 AT
Main kicker magnetic flux density 0.3343 T
Correction magnet dimension 25X 30X 50mm
Correction magnet minimum gap 4.72 mm
Correction magnet magnetomotive force 432 AT
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Figure 12: Comparison of magnetic field distribution of
quadrupole magnet, sextupole magnet and this system
around central orbit.
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Figure 13: Comparison of magnetic field distribution of

quadrupole magnet, sextupole magnet and this method
around injection position.
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