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FCC-ee Collider Arc Dipole Parameters

Parameters 21Ps |41Ps
beam energy [GeV] 45.6 45.6
bunches per train 150 150
trains per beam 1 1
circular beam pipe radius [mm] 35 35
r.m.s. bunch length (oz) [mm] 3.5 4.32

h. rm.s. beam size (ox) [um] 120 207

v. r.m.s. beam size (oy) [um] 7 12.1
number of particles / bunch (101%) | 1.7 2.76
bend field [T] 0.01415 | 0.01415
circumference C [m] 97.76 91.2
synchrotron tune Qs 0.025 0.037
average beta function B, [m] 50 50
threshold density (102 [m3]) 0.027 0.043
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Furman-Pivi & ECLOUD SEY Models
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Simulation Tools: PyECLOUD, CST
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» effects of space charge and secondary electrons are included

*  Furman-Pivi SEY model with the courtesy of G. ladarola

e Photoemission mechanism is not included in this work >
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Average of minimum’s for center electron density
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Average of min. for center e~ density, FCCee Collider Drift
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Average of min. for center e~ density, FCCee Collider Arc Dipole
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24.86 mm

ron Cloud Build-up Simulations with CST-PS

70.00 mm

number of emitted secondary electrons
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Wakefield computations with CST: RF Cavity Analogy

a typical RF Cavity example F. Yaman, E.Gjonaj, Th. Weiland, ‘3D EM PIC code to study e-Cloud
e | | Wicks p_“ﬁﬂ“ﬂ' | | effects for short bunches (<50ns)’, CERN - GSI Electron Cloud
’ Workshop 2011, Geneve,Switzerland, 2011
T L """"" """"""""""""""" https://indico.cern.ch/event/125315/contributions/96596/

K. Ohmi, F. Zimmermann, and E. Perevedentsev, ‘Wake-field and
fast head-tail instability caused by an electron cloud, ’ Phys. Rev. E
65, 016502 — Published 17 December 2001
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Wakefield computations with CST-PS

position monitor 1
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see the animation file..

see the animation file..
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Longitudinal Component of the Electric Field
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e-field (t=0..end(timestep)) [pic]
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Longitudinal Wakefield (in progress)

a typical RF Cavity example result
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Conclusions and Future Plans

* 4|Ps parameters + (30ns, 32ns) bunch spacing relax Ecloud build up

* Max. center electron density = 1.75e13 m3
(bunch spacing: 30 ns, Furman-Pivi SEY, SEY=1.4 ,n’7=1e-3, DRIFT region)

* Min. center electron density = 6e8 m3
(bunch spacing: 32 ns, ECLOUD SEY, SEY=1.1, n’7=1e-6, DIPOLE region)

Simulations are performed in the realistic photon flux regimes

Preliminary Ecloud build up comparisons with 2D and 3D codes

Verification of Wakefield calculations, Impedance calculations

Simulations with the measured SEY data
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