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FCC-ee main parameters
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Main impedance sources: Resistive wall
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• The interaction of the beam with the environment can produce wakefields
(impedances in the frequency domain) that induce instabilities

• By increasing the machine length the contribution of the RW impedance
assumes more and more importance with respect to other elements

• NEG coating is needed to mitigate the electron cloud build-up in the positron
machine and for pumping reasons in both rings.

35mm



More realistic model: 
We estimated a factor 1.1 for winglets contribution 
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Resistive wall longitudinal and transverse impedance for FCC-ee obtained with CST by considering the 
winglets realistic model with a single infinite layer of material having a conductivity of σc = 105 S/m 
re-scaled with the surface impedance of a double layer and compared with the results of IW2D with 
four layers for a circular pipe, and multiplied by a factor 1.1
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Main impedance sources: Bellows

They represent the second highest impedance source so far. We have used an upper pessimistic 
estimate of 20000 bellows

Simulated models of FCC-ee
beam vacuum chamber including 
bellows. On the left there is a 
simplified model with circular 
geometry, in the centre a 
simplified model with winglets, 
on the right the realistic model



Longitudinal wake potential and impedance for 
the three studied models of the bellow
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Beam Position Monitors : #4000 
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CST perspective view of the four-button BPM 

The button has a diameter of 15 mm and a thickness of 
3 mm

In order to push the higher order modes trapped in the 
BPM structure to higher frequencies a BPM design with 
a conical button, similar to the one used in SIRIUS 

BPMs will be installed directly on the beam pipe with 
a rotation angle of 45°



Collimators
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We investigated the SuperKEKB model. A similar model, in particular for the taper, can also be used to 
evaluate the geometrical contribution to the impedance of the betatron and off-momentum collimators.

This type of collimators, for now, is made of Tungsten, 
and they can be much shorter.
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Total impedance: Longitudinal
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Total impedance: Transverse Dipolar
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Total impedance: transverse quadrupolar



Wake and impedance repository for FCC-ee: 
https://gitlab.cern.ch/ecarideo/FCCee_IW_Model
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A repository, or Git project, encompasses the entire collection of files and folders associated with a project. 
Working in repositories keeps development projects organized and organized and protected. 

The Repository also provides more 
opportunities for project transparency and 
collaboration, working together to build the 
best possible final product. 

In this folder there are some of FCC-ee
components and for each machine 
components the calculated impedance 
and wake

How is it developed? 

https://gitlab.cern.ch/ecarideo/FCCee_IW_Model


Wake potential of 0.4 mm Gaussian bunch due to 
the main FCC-ee components, evaluated so far
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How did we do these simulations?



Wake potential for a Bellow of a 3.5 mm Gaussian bunch obtained directly by CST (blue curve) and with the 
convolution by using the wake potential of 0.4 mm Gaussian bunch (orange dots).

Method to calculate the Wake Potential by software simulation: Comparison of 
the wake potential of 3.5 mm bunch length between PyHT and CST - Bellows
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Method to calculate the Wake Potential by software 
simulation: BPMs
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Method to calculate the Wake Potential by software 
simulation: Tapers
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Method to calculate the Wake Potential by software 
simulation: RF Cavities
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Collimator RW contributions: Dipolar wake y
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Geometrical impedance for collimators: still work in progress
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geometric longitudinal wakefield of a 5 mm Gaussian bunch



Important questions for future plans
Continue the work for the evaluation, reduction and optimization of the impedances of the main 
machine elements (e. g. collimators system), and also for implementing the FCC-ee repository.
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Is there a CAD design to use for the impedance 
evaluation of BPMs?

We estimated a number of 4000 BPMs. Should we 
change this estimation?

Are there other devices to evaluate for the beam 
instrumentation? Is there any design?



Thanks for your attention!
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