Space charge and Instabilities | ‘ﬁ} Ll

Topics:

- Longitudinal impedance with electron clouds.
talk by R. Hasse

- Dispersion relations with nonlinear space charge forces.
talks by V. Kornilov, O. Boine-Frankenheim

- Measurements of space charge effects in the PSB and in SIS 18.
talks by M. Chanel, S. Paret, O. Boine-Frankenheim

- Simulation studies of coherent instabilities and space charge effects.

talks by M. Aiba, B. Salvant, V. Kornilov,

Oliver Boine-Frankenheim, FAIR accelerator theory group
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Longitudinal impedances with electron clouiﬁﬁ?
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R. Hasse et al.  Longitudinal space charge impedance assuming
a homogeneous electron cloud in a beam pipe.
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BTF measurements with space charge in SIS 18
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Benchmark of the ACCSIM-ORBIT codes for, 3 g

shace charae and e-lens combensation k‘djﬂ (M

Ur w ¥ TGWAl j Il o vv‘l‘erl L ]

M.Aiba, et al. Emittance growth in the PSB at 160 MeV due to space

charge. Simulated with ACCSIM and ORBIT
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Benchmark of the ACCSIM-ORBIT codes qu‘ "
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M.Aibgq, et al.

E-lens compensation
Apply electron beam(s) to neutralize space charge force in proton

beam (g
o Q% gﬂgﬁ 2.
c '

Reference: A.V.Burov, Q.W.Foster and V.D.Shiltsev,
PACO1, P2896

Simulation with ORBIT

New routine to install e-lens is under development and testing
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M.Aiba, et al.
Simulation in PSB e —
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 Bunched beam 5'5_-
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 Gaussian dist., g, = 2.5 um 3 531

— Electron lens 5.2-
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e Gaussian dist., 2.5 um

Over/Under compensation with DC lens: Employ a pulsed lens ?
Simulations show that the e-lens causes more emittance growth!
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Space charge measurements at the PSB!‘,Y?

M. Chanel
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Transverse mode coupling instability in the SPS |
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Summary of the session

Results from a variety of tools for space charge and collective effects
were shown in this session:
» Transverse, simulation
0 SC —» ACCSIM, ORBIT
o Inst - HEADTAIL, PATRIC (single bunch, coasting)
 Longitudinal, simulation
0 SC - LOBO
o Inst + higher harmonic RF — HEADTAIL, LOBO
» Transverse & longitudinal, semi-analytical
0 Dispersion relations leading to stability charts
o0 Coherent mode analysis (MOSEYS)

Space charge and collective instabilities observed in some
machines: PSB (SC), SIS18 (BTF with SC), SPS (TMCI)
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