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First week : FCC-EIC Joint Workshop

* 89 registered participants, 35 contributions.

* High-level quality of presentations, interesting and new results.

* Lively and productive discussion during all the sessions for the whole week.
* Good participation, active attendance, many interesting questions.

e Useful lessons from SuperKEKB, ESRF, past colliders -PEP-11, DAFNE

* EIC and FCC-ee are very different, but lots of interest on both sides.
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Short summary of discussions



High Current Beams & Interaction Region Design

* Experience and need of High Order Modes Absorbers in the IR

Experience can be worse than simulation, heating of the IR beam pipe needs to be cooled down. At DAFNE the induced
heating at the crotch was so high that the gradient of the permanent magnets was modified. Experience at PEP-I
discussed as well.

e Beam dump

Relevant for FCC, very high energy stored beam, and whenever one beam dies the other must be immediately damped.
IR steering failure to be considered. Possible need for additional dump. Machine protection: if a sudden event happens,
we must protect the detector —in any case to be designed as robust as possible to high backgrounds and radiation.

e Collimators

Impedance, non-linear collimators, experience from SuperKEKB

e Backgrounds modelling

Key issue for the success of any collider, its modeling should be as detailed as possible. From experience both at DAFNE
and at SuperKEKB the background modeling was greatly improved only during operation, as a result of the need from
the experiment to mitigate the beam background rates, which resulted higher than expected.



IR magnets design

* CCT design: advantages, implications, tapering

* Direct winding: limits, advantages

* FCC Correctors winding coils

* Iron structure: advantages, implications, experience at SuperKEKB, e.g. it magnetizes, it creates
showers, it protects the detector

* Beam induced quenches, experience at SuperKEKB, it happens at a deposited beam energy of ~10m)J

* Magnet protection scheme

* Shields: at EIC shields prevent stray field and higher harmonics from the hadron ring for the e- line, at
SuperKEKB It was added to protect the detector.

CCT IR quadrupole design:
* FCCbased
. EIC plans to considers it
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Beam Instrumentation

EIC and FCC IR beam instrumentation different level of maturity

FCC: Beamstrahlung photons
EIC: Large Angle Beamstrahlung photons

FCC
¢ BPM resolution < 1um (orbit mode), <10 um (BxB / TXT mode)

e BPM alignment & accuracy 1-10 um
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Global Collimation, Collimation design

* FCC-EIC same collimation simulation tool Xsuite

* Suggestion and discussion on steady-state beam, diffusion process, check whole phase space covered
by collimators

* Lesson from ESRF: pyAT was unable to simulate the halo formation, the Touschek simulation turned
out not very realistic, due to the complexity of simulating this diffusive process, backtracking of lost
particles performed. Reality is much more complicated than simulation.

* Experience from SuperKEKB: damage of collimators due to sudden beam loss, study to make them
more robust.

* FCCSR produced by IR quads and solenoid, “~kW downstream the IP, will hit the beampipe at the same
location of BS photons, this radiation will be tracked through the detector, but also masks, shields and

cooling studied.

* Injection backgrounds, important to simulate.
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Discussion on Code Development

Proposal to agree on a common standard protocol for accelerator codes, as a general
input (Xsequence)
Discussion ongoing in the US, it could be connected to the development at CERN ABP/EPFL

Beam-Beam Modeling

FCC and EIC very different , FCC: Beamstrahlung dominated
Discussion on modeling, WS, SS and QSS, limits of modeling and assumptions
Lifetime evaluation

Dynamic Aperture

Sophisticated optimization at EIC, more complex approach could be used for FCC
DA and errors
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Possible collaboration on optimization of dynamic aperture of
FCC-ee Y. Cai

Apply the EIC methodology to reinvestigate interleaved correction scheme with
LCCS in IRs, aiming to reduce number of independent sextupole families and
therefore simplify the tuning of the collider.

Study the lattice tolerance with the weaker sextupoles in the interleaved scheme to
maximize dynamic and momentum apertures in presence of alignment and
magnetic errors.
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Impedance

FCC / EIC simulations and results
Turn-by-turn feedback

IR impedance at EIC

Exotic idea to damp the microwave instability
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Outlook

e Discussion on various topics for the two machines FCC and EIC has been very useful
*  What could be the next step for a collaboration between FCC and EIC?

 MDI design, Interaction Region design, IR magnet design, Backgrounds modeling,
SR and IR beam losses

e Collimation simulation tool and collimator design

* Beam-beam, lifetime and dynamic aperture modeling

* Non-linear optics optimization

* Beam Instrumentation

* Impedance

* Optics tuning

e Simulation and modeling tools



Thanks to all speakers and participants!



