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M otivation

» Tounderstand eectron multipacting
» Tounderstand the measurement of electron energy
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Secondary emission yield

Beam driven multipacting
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Key parameters for Multipacting (Strong energy and SEY dependence)

»Beam-electron interaction dependence (beam pattern, bunch current, bunch shape,
bunch length, chamber size...)
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ANALY SIS of electron energy spectra:

» J. Scott Berg, Energy gain in an electron cloud during
the passage of a bunch, LHC Project Note 97

» S. Heifets, Qualitative Analysis of the Electron cloud
Formation, SL AC-PUB-9105, 2002
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SIMULATION of electron energy spectra:

» A. Arauzo and F. Zimmermann, Electron cloud energy
and angular distribution, CERN-SL-Note-2000-057 AP
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Multipacting condition

Resonance/M ultipacting
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Strong dependence of € smotion on initial condition

Multipacting with short bunch is different from the regular multipacting.

of eectron vary randomly according to its initial
condition (has a spread) and6obeam, chamber geometry. In general, it is a

The orbit and energy

random multipacting.
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Stopband phenomenon of energy spectra

Energy distribution
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Electron distribution with certain energy range
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M echanism of the stopband
In ener gy spectrum of loss electrons

Electron's energy distribution
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It is the effects of multiple passages*
of the positron bunches.

The number of stopband, M, equal
the number of passing bunches _
during one electron reaches the L, 0" 50
chamber center.

The nth stopband occurs when the

electron of that particular energy is

following the birth of that electron.
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Energy structure of electron inside
chamber (2ns spacing)




Snapshot of electron cloud-
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Snapshot of electron cloud-I1
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Bunch spacing
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Chamber radius

» For larger chamber size, there is more stopband due to longer
drifting timefor eectron to crossthe chamber

» Larger chamber size, lower electron density.

» Larger chamber size, more high energy electrons
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Bunch length

» Both energy spectrum and electron density are very similar for 5mm and
15mm bunch length
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Secondary emission parameters

> The location of stopband is independent of the secondary
emission parameter.
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Bunch intensity

» Thereismore stopband with lower beam density.
» Electron density is sensitive to bunch intensity!
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E-cloud inside dipole magnet

Both multipacting and energy are angular and B-field
dependent!
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magnet(Super KEKB)

» Most of electrons have low ener gy (<200eV)
» Very weak multipacting
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KEKB

Measured energy distribution of electrons
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RHIC experiment

R=60mm, Spacing=106ns
U. Iriso, et. al., BNL
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Electron signal in the ED when filtering the electron energy from O
to 500 V. This corresponds to an integrated energy spectrum.
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Conclusion

e A stopband phenomenon in electron energy spectrum
was found. It is caused by the multi-passage of
positron/proton bunch.

e Energy spectrum depends on the beam (bunch
spacing, bunch current, bunch length) and chamber
geometry. In others words, multipacting depends on
these parameters. (The real chamber geometry must
be modeled in the simulation to get realistic result)

e Multipacting with short bunch is different from the
regular multipacting (long bunch case). The orbit and
energy of eectron vary randomly according to its
Initial condition (has a spread) and beam, chamber’s

geometry. In general, it isa random multipacting (not
aresonance one).
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