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OCS6 damping ring
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Motivation: Extraction Jitter

 Fresh bunches that are injected = =
generate wake fields.

 These perturbs the stable N S R R
bunches in the ring, causing
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 This makes it more difficult for
the beams to meet at the
Interaction region.
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Multi-bunch instability

Interaction between a bunch of electrons and the beam pipe
gives rise to wake field. This disturbs the trailing bunches.

The combined effect of coupling among all bunches would
cause transverse oscillations to grow.
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* N is the number of particles per bunch
» e isthe charge of each particle

» L is the circumference of the ring
« W,(z), the wake function, depends on the size and material of the pipe



Resistive wall wake field calculation
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» All electromagnetic wave components must be matched at
each interface. This gives a linear system of equations.

« Solving for the electric field at the axis gives the impedance.
Fourier transforming then gives the wake function.

 We developed a simple method the multilayer wall, so we
could estimate the effect of the NEG coating



Effect of NEG Coating

A1l pum thick NEG coating causes increase in impedance

around 10 GHz.
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e This has little effect on the wake function.
 The finite, 2 mm thickness of the wall increases the wake

function slightly — after 10 turns.



Simulation techniques

« Each bunch experiences the wake field from the thousands of
bunches in the ring, plus wake field from earlier turns.

 Computation is very intensive. The figure shows the
performance of new techniques developed from 2006 to 2009.
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Results on uniformly spaced bunches

Standard formula on the oscillation of the bunches assumes
uniform focusing (Chao 1993).

Simulation with the actual lattice gives a higher growth rate.
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Effect of the finite wall thickness

It would be much easier if we can assume constant focusing
strength and thick wall as analytic formulae exist.
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The lattice is important as it doubles the jitter. The finite wall has
a smaller effect, increasing the jitter by a few percent.

9



Transient jitter

We assume an injection jitter that is 10% of the betatron
amplitude of the injected beam.

The extraction jitter calculated is comparable to the bunch size.

y = (rt* + pt) exp(—iwgt)
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Multi-bunch instability in SuperB?

The similarities with the ILC damping ring suggest that the

multi-bunch instability may also have a significant effect in the
SuperB rings .

| Circumference ~2.3 km
Ui LT
- SuperB rings have same characteristics
as the ILC Damping Rings, that is:
- Short damping times (, < 10 sec)
- Small emittance (s, < 1 nm)
- Low emittance coupling (0.25 %)
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