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• Sessions covered by this summary on accelerator

• Rich program with many interesting talks and thorough studies

• Selection (subjective) of  highlights



Lattice Design

◼ Baseline Lattice GHC (K. Oide)

 Local correction of chromatic effects from IP in vertical plane only

 Same X-poles for crab waist and local correction of vertical

 Many incremental improvements over the last months

 Chromaticity correction in arcs with X-pole pairs (many different strengths) with p phase advance

◼ Local Chromaticity Correction LCC Lattice (P. Raimondi)

 Local correction of perturbations (chromatic effects, anharmonicities …)

 Local correction of chromatic effects from IP in both planes

 Dedicated crab-waist X-poles

 Arc cells with with nested X-poles and no multiple of p phase advance between

◼ Nested Magnet Lattice (L. van Riesen-Haupt)

 Combined function magnets to reduce dipolar field and synchrotron radiation loss

 HTS coils for flexibility – very different optics at low and high energy

 Change of geometry between high and low energy settings

◼ Combination of different approaches to converge on lattice?

 Speculation: arc cells proposed by P. Raimondi and GHC IR design? …
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L. van Riesen-Haupt, Nested Magnet Optics for FCC-ee
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FCC-ee Optics Correction and Tuning

◼ Status of the FCCee optics tuning studies (R. Tomas and J. Keintzel)

 Overview of recent work of FCC-ee optics tuning WG

◼ Active community with regular meetings with participants from many institutes

 Procedure(s) require to ramp up X-poles interleaved with orbit and optics corrections

 Dynamic aperture and beam life-time during and after completion of tuning procedures 

to be watched at

 Recent result: Precise correction of betatron phases important

 Many studies and a lot of progress,

◼ Still thorough studies needed to come to credible scenario for running and commissioning

◼ Parallel Beam Base Alignment (pBBA) studies (X. Huang)

 Modulation of quadrupole or X-pole strengths

 Offset between beam and magnet determined from Induced Orbit Shift (IOS)

◼ Different algorithms to deduce beam w.r.t. magnet offset
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X. Huang, Beam-based alignment simulations for FCC-ee

better results for quadrupole offsets



Injectors and Injection

◼ Top-up injection scheme into the collider (Y. Dutheil)

 Aim at on-axis injection with energy offset

 Possibly small horizontal betatron oscillations in case of thick septum and small momentum acceptance

◼ Collider Filling Schemes (H. Bartosik)

 Z-mode (and W mode) filling with say only 1/10th of the collider bunches topped up per booster cycle 

(each transferred bunch with maximum 1/10th of the intensity in the collider)

◼ Mitigation of machine protection issues at transfer, and of intensity dependent effects in Booster

 Collider filling by bringing groups of bunches (say 1/10th of the total) to nominal intensity

◼ Avoids all bunches with intermediate intensities to mitigate positron e-cloud

◼ High-energy Booster Overview (A. Ghribi)

 Cu vacuum chamber with larger 30 mm radius cures instabilities (impedance budget to be confirmed)

 Re-design with same optics for all energies, same circumference than collider

 Reduced intensities and four bunches per pre-injector cycle

 Ramp with overshoot to enhance damping (presentation by A.  Vanel)

◼ Preinjector (P. Craievich)

 Re-design with four bunches per pulse, no common Linac, max. repetition rate 100 Hz

 Many optimization – damping ring at 2.86 GeV, positron production, energy and bunch compressors 
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H. Ghribi: High-energy 

Booster Overview
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A. Vanel: RF-based Optimazation of  the Booster Cycle
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A. Ghribli: FCCee High Energy Booster - Updates on collective effects studies
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Paolo Craievich, (Unlimited) Injector complex: status and outlook 



Intensity dependent Effects

◼ Beam-beam studies (P. Kicsiny)

 Beam-beam module implemented in X-Suite

◼ Soft-Gaussian approximation, Beamstrahlung and radiative Bhabha-scattering

◼ Flip-flop effect studied

◼ Collective Effects in Collider (M. Migliorati)

 Collimators most important Impedance Source (resistive wall, geometric not yet evaluated)

 Coupled bunch instability with rise time 1.3 ms or about 4 turns

◼ Damper needed – Proposals for several pick-ups and/or (D. Teytelman)

 TMCI Instability (mode 0 and -1)

◼ Expected to be stabilized with Damper and Chromaticity

◼ Circulant Matrix Method (R. Soos)

 Preparation in View of fast Analysis of Instabilities due to Impedance and Beam-Beam

 Linearized  Model, Tune Shifts, Raise Time and Modes from Eigenvalues and Eigenvectors

 Excellent agreement with X-SUITE for TMCI Instability without Beam-Beam

◼ Electron Cloud studies (L. Sabato)

 Multipacting and Photoemission
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M. Migliorati: FCC-ee single beam collective effects
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D. Teytelman: Transverse Feedback Options for FCC-ee
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R. Soos: Xsuite and Circulant Matrix Model simulations for FCC-ee beam-beam and wakefield effects
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L. Sabato: Electron Cloud Studies for the FCC-ee



Code Development

◼ Xsuite (G. Iadarola)

 Synchrotron Radiation, Beam-Beam

 Interfaces for Beam-Matter Interaction, Electron Cloud, Wake Fields

 Can now model SuperKEKB IR

◼ BLAST-WarpX (A. Formenti)

 Beam-beam Studies

 PIC, different Geometries

 Fast and flexible, first FCC-ee Simulations

◼ Bmad-Julia (G.Hoffstaetter)

 Open Source Toolkits and Programs

 Digital Twins

 Machine Learning

◼ VACI Suite (A. Rajabi)

 Resistive-wall wake field for arbitrary chamber geometries

 FCC-ee detuning wake field cancelled by deforming circular chamber
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G. Iadarola: X-Suite Integrated Beam Physics Simulation Framework
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A. Formenti: New simulation tools for beam-beam collisions at the interaction point
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Georg Hoffstaetter: Bmad for the FCC andBmad-Julia collaboration for Machine Learning
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A. Rajabi: VACI Suite updates, FCC Booster and Main Ring optimization
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Thanks for your Attention


