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Intrabeam collisions, gas and electron
effects in intense beams

Beam/beam coulomb collisions
Beam/gas scattering

Charge changing processes
Gas pressure instability
Electron cloud processes
Electron-ion instability
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Gas and electron effects

-Effects are quite different depending on
g, m of species being accelerated

-Circular accelerators vs. Linacs

(tesigence ~ Ms to days vs. 10’s of us)

-Long pulse vs. short pulse

(tuse ~ 10’s of us vs. 10’s of ns)
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1. Coulomb collisions (intra-beam)
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Dispersion relation for two stream instability
(m/m=0.04; wgy = w,/2'2=1; v=1)
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Figure 10.11. Plots of (a} normalized growth rate (Imtw/wg, ), and
{b) normalized real frequency (Rew — w,)/wgy versus shifted axial
wavenumber (k; — kz)Vs/wp obtained from the dispersion relation
{10.103) for the unstable branch with positive real frequency. System
parameters correspend to vpyp = 0 = Up)e, My /me = 1836 (protons),
(y—1)mac? = 800 MeV, r4/ry = 0.5, and f = 0.1. Curves are shown
for several values of normalized beam’ ‘i.rutensity u‘ng / 273(.‘.% | Ianging
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Figure 10.12. Plot of normalized growth rate (I'mw/wg, ), and nor-
malized real frequency (Rew—w,)/wg) versus positive real frequency.
System perameters correspond to @2,/ 2fy§w§ 1 = 0.07, vpe = vrb
my/me = 1836 (protons), (15 — 1)msc® = 800 MeV, ry/rw = 0.5,
and f = 0.1. Curves are shown for several values of normalized ion
thermal spread vyp/Vp ranging from 0 to 0.01. .

velocity V3 [Eq. (10.105)], it is expected that Landau damping by
parallel fon ldnetic effects can heve a strong stabilizing influence ab
modest values of 'UT“{,/ Vp. That this is indeed the case is evident from
Fig. 10.12, which shows a substantial reduction in maximum growth
rate and eradication of the instability over the instability bandwidth
as ury/ Vs is increased from 0 to 0.01. A

We now make use of the nonlinear particle perturbative simula-
tion method [60,61) described in Sec. 8.5 to illustrate several impor-
tant properties of the two-stream instability in infense beam systems
(Sec. 10.4.2). '
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