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Potential for nonlinear resistive-wall impedance between two parallel 
plates was derived by Piwinski (DESY 94-068, Eq. (52)) and re-written
by Bane, Irwin, and Raubenheimer (NLC ZDR p. 594).
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time dependence of kick along 
the bunch is described by fR

head

tail
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example parameters
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the function G(X,Y)
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the function G(X,Y)

note: change of sign for large X
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the function G(X,Y)

note: divergence for Y→2b
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variation of coherent tune shift with emittance

example parameters
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SPS experiment
nonlinear wake field

data

Burov-Lebedev
factor
2 difference
at small 
gaps
for B-L,
becomes
20%
for the
nonlinear
wake field
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closed 
orbit
offset
of 50 µm 
increases χ2

from 0.30 
to 0.32

nonlinear wake field
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nonlinear wake field
with 50 µm c.o. offset



Burov-Lebedev

classical

the classical
prediction
is 20% higher
than the B-L
one, which 
could
explain the 
remaining
20% 
difference
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incoherent tune shift
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incoherent tune spread

b=3 mm b=1.5 mm

Monte-Carlo evaluation of analytical formula

for example parameters
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b=1.5 mmno collimator

centroid

motion

multi-particle tracking (2000 particles over 12000 turns)

FFT

w/o synchrotron motionFrank Zimmermann, RLC Meeting 26.08.2005


