
First talk was given by. R. Wanzenberg on the PETRA III impedance model

Important contributor to the overall impedance are tapered transitions and also
the wigglers

For numerical wakefield based calculations the PBCI code developed at TUD
has been successfully applied

Beam based measurements are based on intensity dependent tune shift and
agree very well for the horizontal plane with calculations while for the vertical
plane visible (about factor 1.5) discrepancies were observed

Also the azimuthal distribution (phase advance around the ring) of the
impedance has been studied with careful evaluation of the beam based
measurements

Not fully understood are observed changes of measured results in 2009 and
2010…. maybe they are related to a NEG coating (wiggler) resistivity change
impact

Summary of Session 8: Geometrical impedance
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Tapered Transitions Dominating the PETRA III Impedance 
Model. (R. Wanzenberg)

Experimental Hall
( Max van Laue )
Experimental Hall
( Max van Laue )

PETRA III
synchrotron light facility
2007 – 2008 (construction)
2009 – 2014 (operation)
2014 PETRA III extension

Undulators

Transition from a 90 mm x 38 mm chamber
to a small gap chamber 57 mm x 7 mm
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Intensity Dependent Betatron Phase Advance 

Analysis of the vertical
data:

Between the blue lines:
New Octant with Tapered
Transition
Measured local tune
Shift:
-0.325 kHz / mA

Impedance model
-0.265 kHz / mA

The betatron phase advanced is obtained from orbit response measurements (ORM).
1)Total current 20 mA, 240 Bunches
2) 20 mA,   10 Bunches
3)Compare the results from step 1) and 2) and translate the data into a frequency shift
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Tune shift / Summary / Conclusion

Aug 14, 2009

Oct 21, 2010, ORM based

Measurements PETRA III
Δf x
ΔI

= − 0 .228 kHz
mA

Δf y
ΔI

=− 1.046 kHz
mA

Δf x
ΔI

= − 0 .17 kHz
mA

Δf y
ΔI

=− 1.2 kHz
mA

Δf y
ΔI

=− 0 .7 kHz
mA

Δf x
ΔI

= − 0 .2 kHz
mA

Impedance model

• The horz. impedance model is in very good agreement with the
Measurements

• The vert. impedance model differs noticeably from the measurements
(factor 1.48 … 1.77), but the is within the impedance budget.

• The results for the kick parameters of the tapered transitions depend
on the step size of the mesh
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Rough surfaces are always present in practice; the question arises to which
extend the different types of surface roughness are of interest and how their
impact can be quantified

An important detail is the very thin oxide layer on aluminium surfaces and
forms very quickly in contact with air. The thickness of this layer amount just to
a few nanometers

One possibility for modeling is to use the periodically corrugated waveguide
structure model and results of wakefield simulations were presented showing
in particular clear resonances (here: at 26 GHz)

However in reality the surface is normally not periodically rough and the effects
of random bumps was discussed (leading to an inductive impedance) and a
comparison with periodic structures was given. In comparison with a sinusoidal
modulation we see that randomization help a lot.

Since rough surfaces also increase the losses their impact in terms of resistive
wall impedance was adressed.

Summary for the talk on rough surfaces by A. Novokhatzki

S. De Santis – April 26th , 2014
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Summary for the talk on rough surfaces by A. Novokhatzki

S. De Santis – April 26th , 2014
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Summary for the talk on rough surfaces by A. Novokhatzki

S. De Santis – April 26th , 2014
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S. De Santis – April 26th , 2014
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The design of large colliders in the 80’s and 90’s boosted the study of the
impedance of small holes and slots

Due to their simplicity they lend themselves to be investigated by a variety of
methods: Experimental, Computer simulations, Fully analytical, using
approximate diffraction techniques originally developed in radar theory in the
50’s.

Nothwithstanding its formal simplicity problems encountered in practice may be
hard to solve, especially when the impedance of other accelerator components
comes simultaneously into play.

Present powerful computer simulation tools are an invaluable instrument in
evaluating the small apertures contribution to the impedance in practical
situations. Available theory, while can offer only broad guidelines in such cases
is nonetheless a useful sanity check.

New light sources, with their extreme beam parameters harder to simulate
and/or not covered by present theory, could be an incentive to further
development of theoretical methods.

Summary for the talk on slots and holes by S. De Santis 5

S. De Santis – April 26th , 2014
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5

S. De Santis – April 26th , 2014


