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SIMULATION STUDY OF ABORT BEAM LOSS AT LIGHT SOURCE STORAGE RINGS
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Abstract

In recent and next-generation light source storage rings, a large current beam of low emittance is accumulated for
high luminance, and when discarding it, care should be taken not to damage the equipments. Also, due to the generation
of stronger synchrotron radiation, the use of a narrow gap in-vacuum insertion device (ID) has expanded, and in order
to prevent demagnetization of ID, ID damage due to abort beam must also be evaluated. In many light source facilities,
the beam abort is performed by turning off the acceleration RF. However, the electron beam in which the energy supply
is stopped loses energy by synchrotron radiation and collides with the inner wall of the vacuum vessel and is lost.
Meanwhile, if there is a coupling, the displacement in the horizontal direction goes around in the vertical direction, and
a part of the abort beam may collide with the ID. In order to prevent demagnetization of ID and to protect equipment, it
is necessary to evaluate the loss distribution of abort beam in detail. The items to be considered in designing a storage
for preventing equipments and IDs from the damage by the abort beam are reviewed.
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Figure 1: Trajectory of abort beam at 1st turn.
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Figure 2: Linear (dashed line) and non-linear (solid line)
dispersion trajectories over 8 cells of the SPring-8 storage
ring with momentum deviations of —2%, —4% and —6%.
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Table 1: Beam Parameters of Model Ring

Beam Energy 3GeV
Natural Emittance 1.1 nm-rad
Coupling Ratio 1.0%
Energy Spread 0.0825%
Radiation Loss per Turn without IDs ~ 0.59 MeV
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Figure 3: Lost beam distribution and dispersion over cir-
cumference.
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Figure 4: Linear (dashed line) and non-linear (solid line)
dispersion trajectories over 6 cells with momentum devia-
tions of —2%, —4%, —6%, —8% and —10%.
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Figure 5: Beam distribution on transverse cross section at
every 50 turn after switching off RF acceleration.
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Figure 6: Footprints on tune map of betatron tunes of abort
beam with loosing energy.
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