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Introduction (1)

o The next electron
positron linear collider
needs electron beams of
an extremely low vertical
emittance to achieve
high luminosity




Introduction (I1)

o The damping ring
assures these
values

o Any effect leading
to instabilities In
the damping ring
must therefore be
thoroughly studied
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Which instabilities?

o The residual gas in the vacuum chambers can be
ionized by the passage of an electron bunch

o These ions can disturb the motion of the
successive bunches by means of the Coulomb

interaction and appear under the form of
undesired oscillations




Trapped lon and FBIlI

o lons can be trapped by the bunch itself or
can be cleared out immediately after the
passage of the beam bunch

o A gap between bunch trains can clear up
trapped ions. Fast Beam-lon Instability
(FBI1), though, still has a role within a
single beam.

o In low emittance and high intensity rings,
such as ILC damping ring, the growth
rate of the instability is potentially high.



Simulation model (I)
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Simulation model (I1)
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Equations
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Beam optics

o Translation of the
electron bunch
between
adjacent
lonization points
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Simulation Results:
Vertical Displacement
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Simulation Results: l+a’
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Simulation Results: vd o
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Vertical Action p

—— Bunch 5
—— Bunch 50
0,1 0,1 Bunch 100
0,01 0,01 ——— Bunch 150
1E-3 1E-3 —— Bunch 282
1E-4
1E-4 1E5
@ 1E5 @ 1E-6
c 1E-6 = 1E-7
= S 1E-8
> 1E7 -
= 1E-8 KL 19
> > 1E-10
m -
1E-9 1E-11
1E-10 1E-12
1E-11 1E-13
1E-12 Pressure: 1InTorr 1E-14 Pressure: 0.1nTorr
. . . 1E-15 .. .
1E13 Initial displacement: 0.8 um E16 Initial displacement: 0.8 ym
1E-14 = T T y T y T y T y 1E-17 4 . . . . . . . . T )
1000 2000 3000 4000 0 1000 2000 3000 4000
Turns Turns
0.1 0.1
0,01 0,01
1E-3 1E-3
1E-4 1E-4
“n  1E5 “n  1E5
= =
c 1E-6 c 1E-6
=] =]
> 1E7 > 1E7
o3 o3
~ 1E-8 ~ 1E-8
> >
HET =X HET =X
1E-10 1E-10
1E-11 1E-11
1E-12 Pressure: 1nTorr 1E-12 Pressure: 0,1nTorr
1E-13 Initial displacement: 8 um 1E-13 Initial displacement: 8 um
1E-14 3 1E-14 4

T T T T T T T
1000 2000 3000 4000

o -

T T T T T T T
1000 2000 3000 4000
Turns Turns

o -



Conclusions and Summary

o FBII: potential limitation for ILC DR
performance

o Instability decreases at 0.1 nTorr

o Not serious FBII in any of the
studied cases

o Other results predict high FBII at
InTorr

o Further discussion
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