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Effect of emittance blow-up on beam loss at collimators in the KLS storage ring
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Collimators in electron storage rings intercept lost electrons at designated locations to protect accelerator components, including vacuum chambers and insertion devices, and to control radiation and
activation caused by beam losses. Particularly in low-emittance electron storage rings, RF beam dumps can concentrate particle losses on a small number of collimators, potentially causing damage
through localized energy deposition. An effective dump strategy must therefore capture the lost particles while limiting excessive loss concentration at individual collimators.

1 This study investigates beam loss redistribution through emittance excitation before RF dumps in the Korea Light Source (KLS) storage ring. A horizontal kicker is used to increase the beam emittance
i before RF shutdown. Particle tracking simulations compare loss distributions for different kicker strengths against a reference case without horizontal excitation. We compare the number of lost
i particles, their loss turns, and their transverse phase-space distributions at each collimator for different kicker strengths. The results show that increasing the kicker strength makes the loss
I distribution more uniform among collimators. This suggests that emittance blow-up can reduce beam loss concentration during RF dumps.

DA comparison with/without collimators

As the horizontal kicker strength increased, the loss distribution across the collimators
became flatter and more uniform.
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Emittance blow-up using the PPRE method

= ECOLs 14, 15, 28, and 1 are located downstream of the high-beta straight sections.
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Phase-space and spatial distributions of lost particles at collimator 4
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=" Simulation setup

Horizontal kick strength (nrad)
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Conclusion

= 10,000 particles were tracked for 10,000 turns using a one-turn map

" The bunch was excited using zero-length kicker with sinusoidal kick angle . . . .
5 ) 5 = Horizontal emittance blow-up before RF shutdown redistributes particle losses and reduces loss

On = Apcos(2mfext1t)
0, = AvCOS(anetht)

= At collimators, the horizontal impact-position distributions remain similar, while the x’
distribution changes.

= Emittance blow-up may reduce collimator damage during RF dumps.
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" 4, : 0~300nrad, 4, :11.6 nrad

" f1: 67.19kHz (fy, + f5), f2:98.7 kHz (f, + f)
" The third-harmonic cavity (3HC) was included in the lattice model
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