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FCC-EIC Joint & MDI Workshop

* 91 registered participants, 64 contributions (35 in first week, 29 in second).
* High-level quality of presentations, interesting and new results.

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

e EIC and FCC-ee are very different, but lots of interest on both sides.

* Main FCC-ee MDI related and ongoing studies discussed in detail.



First week — FCC-EIC Joint Workshop

* Focus on the common challenges and collaborative opportunities between
FCC and EIC.

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

* Excellent participation, despite the hybrid format, with stimulating and
productive discussions.

* Moving forwards, there is an effort to expand and maintain the
collaboration between the projects

 Summary and highlights of the first week:
https://indico.cern.ch/event/1186798/contributions/5062646/



https://indico.cern.ch/event/1186798/contributions/5062646/

Second week — FCC-ee MDI Workshop

* Focus on the key studies and challenges for the FCC-ee MDI design
* The goal was to make progress on the design, in view of the upcoming

FCC Feasibility Study mid-term review

* Excellent participation, lively discussions, and real progress on some of
the main MDI challenges during the week

* Moving forwards, concrete next steps have been identified for the

studies



Highlights from the second week















Short summary of discussions from the second week
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Mon. 27 IR Collimation, Detector Backgrounds, Background Sources

* SR collimation - SR collimator and mask design — tapering design, inclined surface. Consider
the effects of dynamic beta and optics for particles in the halo. Sample flux spectrum instead
of power spectrum for SR to account for low-energy photons.

 Beam background sources — Single-beam background sources generally well understood.
Need to model X-ray reflection in Geant4.

* Global collimation — Collimation model implemented and studied. Model and tracking SR
collimators should be integrated. Energy deposition studies required, particles should be
tracked for longer than the damping time. Additional beam loss scenarios to be defined.

e Detector background simulations — Collision products and beam and photon losses are now
studied. The geometry model should be refined, include CAD geometry.

* IR heat loads — Experience from PEP-II and results from simulations for FCC-ee. Novel schemes
for resistive loss compensation. Bunch length is very important. Single beam operation mode
not at full intensity, bootstrapping scheme.
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Tue. 25 IR tolerances, Alignment, Stabilization

Vibrational orbit effects — IR quadrupole vibration resonance with betatron frequency is
weak. Vertical orbit feedback must damp frequencies below 10Hz.

IR steering — Corrector SR power scales quadratically with bump amplitude. Magnet design
changes can address the anti-solenoid asymmetry.

Alignment systems — List of specifications and constraints for MDI alignment systems.

Magnet and cryostat design — Detector field map. Requirements and design of the supports,
thermal and magnetic dynamic effects. CCT magnets require tapering of around 10%, which
must be integrated in the design. Requirements and design of the correctors and anti-
solenoids. BPM placement and services in the MDI. Serviceability of the MDI.
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Wed. 26 IR Mechanical Model and Mock-up

*  MDI Mechanical assembly — Non-splitable lumical preferred. Study the possibility to adjust the bellow to fit
the lumical. The requirements for the bellow stroke should be studied — thermal expansion, magnet quench
movement. Define the serviceability and accessibility requirements.

* Vertex detector integration — Define the requirements for alignment between inner tracker and outer
barrel. Study the requirements for air-cooling. Contact detector design experts and the determine the
requirements for the 120 mrad cone, spare space can be be occupied by the final focus magnets.

* Lumical requirements — Possibility to relax 120 mrad cone to 110 mrad. 1 um tolerance required for the
lumical inner radius — thermal stability constraints.

* Beam pipe and support tube — The requirements for the weight and alignment should be defined.
Possibility to add ribs to support tube for stiffness. Consider the interactions between Al, Cu, and water.

* Bellow design — Interference between the two beams leads to 0.5-2 factor on the heating power. The
power dissipation locations require studies.

* IR Mock-up - Mock-up would be valuable. Need to define the budget and make a plan, identify priorities.
Virtual mock-up development is a possible activity in parallel.

* Remote vacuum connection — tight space constraints in FCC-ee. SMA solutions considered, but the issues
with elliptical connections should be studied.



Thu. 27 Detector Integration, Beamstrahlung dump

Morning discussion of MDI CAD model — lumical assembly options, shielding requirements and weight impact. Contact with

detector experts required. Regular meetings proposed for the future

Detector technical infrastructure — One issue is the detector stray field for FCC-ee, Booster shielding studies to be started.

Service caverns likely still needed for FCC-ee for systems like ventilation.

Underground structures — Geothermal energy recuperation from the tunnel walls is an interesting proposal. The cost and

technical feasibility should be studied.

Fast luminosity monitors — Very challenging to integrate these monitors with the Beamstrahlung dump. Other measurement

and monitoring options from the LEP experience should be considered too.
Alternative IR magnet design — Must discuss and study the possibilities with all the teams involved

Beamstrahlung dump design — Very challenging design for engineering, radiation protection, and integration. Not feasible to

use beamstrahlung dump for emergency beam aborts. Possibility to use thin wire instruments for monitoring.

Beamstrahlung dump integration — The integration with all the equipment in the tunnel — services, supports, etc., must be

carefully investigated
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Next steps

e Strengthen the communication between IR and MDI study groups:

* Magnet design, mechanical design, detector, beam dynamics and backgrounds, beam instrumentation,
alignment and vibrations, IR heating, tunnel integration, and others

* Many studies require input and close collaboration with other groups to progress

* Critical areas:

* IR magnet and corrector design
* Significant challenges identified - tapering, corrector design, accessibility and serviceability
*  May require substantial changes to the current design
* Mechanical design
* IR Mock-up
*  Design for the support, assembly, and integration of the MDI (lumical, bellows, remote vacuum connection)

*  Concept for the detector endcap interface



Thanks to all speakers and participants!



