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Feasibility Study Report completed on 31 March 2025
|
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ESPPU 2026 WGZ2a Full Report available

Assessment of large-scale accelerator projects at CERN https //Cds .cern. Ch/record/z 947 728

Report of ESG WG2a

31 October 2025

G. Arduini'® (convener), F. Bordry' (co-opted accelerator expert), R. Brinkmann? (co-opted
accelerator expert), P. Burrows®® (convener), K. Desch’, S. Farrington®%, F. Gianotti',

K. Hanagaki’, N. Holtkamp®® (co-opted accelerator expert), J. Keintzel'* (scientific ) Site )
! ! Project Scope TRL R&D Test facilities | Performance . Schedule Cost Risk
secretary), B. Kilminster'®, T. Lesiak", L. Rivkin'*'® (co-opted accelerator expert), ' P preparation
F. Sabatié', M. Tuts'®, A. Zoccoli'®.
CLIC 380 GeV, 1.5 TeV 4-6/5.2
' CERN, Geneva, Switzerland ? DESY, Hamburg, Germany 4-716.0
3 John Adams Institute, Oxford University, UK 4 University of Bonn, Germany FCC-ee 91-365 GeV -718.
5 RAL, UK & University of Edinburgh, UK
" KEK, Tsukuba, Japan * Hoover Institution, Stanford, USA 4-7 (NbsSn) /4.3
9 SLAC, Stanford, USA 0 University of Zurich, Switzerland FCC-hh 85 TeV _
" IFJ PAN, Krakow, Polz 2 pgl, Villigen, Switzerland
'* EPFL, Lausanne, Swi Rotate Left * CEA-IRFU, Saclay, France
' Columbia University, USA 8 INFN, Italy FCC-hh - SA 85 TeV 4 -7 (NbsSn)/ 5 Nb;Sn
= gianluigi.arduini@cem.ch LCF 250 - 550 GeV 5-7/55
et ;
philip.burrows@physics.ox.ac.uk
“ jacqueline.keintzel@cern.ch LEP3 91 - 230 GeV
LHeC: HL-LHC + 50 GeV ERL

MC 3.2 TeV, 7.6 TeV

Table 16: Summary table schematically representing the key findings of the WG according to the assessment criteria and based on the present
status of the large-scale collider project proposals as submitted to the ESPP2026. Scope=Scope level-of-definition; TDR=Technical Readiness
Level score - the range of values and the cost-weighted average for the baseline scenarios are listed; the colour code is selected based on on
the cost-weighted average TRL score (TRLZ 6 - green, 4sTRL<6 - yellow, TRL<4 - red); R&D=R&D requirements, R&D plan level-of-definition,
R&D funding status; Test facilities=need of test facilities or demonstrators and (if needed) level-of-definition of their scope;
Performance=Performance uncertainty; Site preparation=Site preparation status; Schedule=Schedule uncertainty; Cost=Cost uncertainty;
Risk=Risk level-of-definition. The cost-weighted average TRL score could not be estimated for the MC project as there is no detailed cost
breakdown by sub-system. The colour code for the various criteria is defined according to the summary assessment in the Tables A.1 to A.8.
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The European Strategy Group (ESG) has delivered its
recommendations to the CERN council.

----------------
mmmmmmmmmmm

The recommendations IS
Plan A:

A FCC-ee as the preferred option for the next
flagship collider at CERN.

Recommen dations
by the European Strategy Group

Plan B:

A A descoped FCC -ee: no ttbar run, only two
experiments and lower RF power. £

------------------

C.ERN Cc_)u_nC|I dellberat_lqns 26 -27 March 2026 https://cds.cern.ch/record/295067
Final decision at Council in May

1/files/CERN-ESU-2025-002.pdf
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New FCC OrganisatiOn at CERN to be deliberated at Council 26 -27 March 2026

The scale and scope of the next stage as we work towards a Technical Design  will require a
change i n structure to fully embed FCC activiti

FCC Organisation 2026-2030
A Planning for the new FCC structure is almost complete and mostly implemented
A A new compact FCC Project Office to coordinate the FCC-ee activities
A The Project Leader now reports directly to the DG

A The delivery of the FCC activities within CERN will be embedded in C E R N éestors in a
traditional i C E RriMa t r | projeat sbructure

A The collider design work is embedded within ATS
A All aspects of the FCC communications campaign will move to Stakeholder Relations
A Similarly, host state interactions on FCC will take place within Stakeholder Relations

A Civil engineering and sustainability is embedded within Site Operation
A With the overall project being defined and coordinated through the FCC Project Office
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The FCC Project at CERN
§ n RS ‘ 1
| \

TOIee FCC Project .
~C 0 oordinator for rojec
Territorial  FCC delliziieriie stems oordinator for FCC FCC FCC
o Engagement Physics i) naineeri erritorial Technical Systems [l  Collider Design Technical
KFCC PrOJ eCt sl R e an ro'ec:_- ide lementation Infrastructure
ntegration

M. Thomson, Chamonix workshop, 2-5 February 2026

ATS

This I1s a significant change that is essential for the next phase in progressing FCC as
C E R Nmexst flagship project
A The FCC PO team and colleagues in ATS and across CERN can make this new structure work

A Within ATS we will establish the fi F CNlachine Interface Co mmi t(FM8G t act as the glue
between the Project Office, Project Coordinators and and ATS management
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FCC PED Coordination for pre-TDR (now RDP)

Off the press!

RDP:
Reference Design Phase

CERN DG
M. Thomson

] ]
i Steering Committee !

E Scientific and Technical
i Advisory Committee

FCC
Project Coordination

M. Benedikt (project leader), FCC Project Office

FCCPED

International Forum of National Contacts }—

Coordination
T

G. Bernardi, T. Lesiak, E. Tsemelis

Speaker’s Biro

D. d’Enterria, M. Klute

C. Grojean, P. Janot, G. Wilkinson C. Lourenco
'- = | ! |
EPOL MDI Physics Software Physics Detector ECOI
& Computing Studies Concepts |
I T T T T
J. Keintzel M. Boscolo B. Fran¢ois P. Azzi M. Dam C. Adam
E. Torrence F. Palla D. Lange J. de Blas M.A. Pleier NN
G. Wilkinson D. d’Enterria NN
M. McCullough
Accelerator Integration M. Se||vagg|
PSC groups Physics groups Subsystem studies
Analysis and visualization @— Calorimetry
MC generators ®— Luminometry
High-level reconstruction @— Magnet
Documentation and trainings BSM @— Muons
Core SW/Keyzhep EW ®— TDAQ
Interaction region, beam bckg FCC-hh @— Tracker
Geometry, simulation Flavour
Computing resources Global fits & EFT Concept studies
MC production, GRID tools Higgs
DIGI-RECO SW Precision caltions ALFA
QCDandyy ALLEGRO
Top CLD
IDEA

ILD

ECFA DRDs
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2024 2025

Pre-TDR (RDP) TDR Design

{ Site Investigations Site Investigations F
J N

A CE Tender Design CE Design - Start_
0 construction

Complete a ccelerator design [
| p|||||||q||\T‘/AIoloroval

Environmental Impact & Authorization Process

ESPPU 2025/26

EEEEEE

FCC Project Office now in place working on this timeline, there is a new one not yet public

A New FCC structure moves fast, decisions at full-speed (RDP new schedule proposed Q4-2027)
A Civil Engineering is being frozen, and goal is to be ready to start tendering for construction.
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i Col
ture Circular
for the Fs‘:udy hosted by CERN

FCC collaboration framework (so far) e

A A consortium of partners based on a
Memorandum Of Understanding (MoU)

A Working together on a best effort basis

A Incremental & open to academia and industry

A Individual projects defined in specific addenda

Quale ruolo per INFN sulla macchina ?

A Per la macchina, nel caso di HL-LHC si sono registrati contributi esterni in-kind.

A Nel caso di FCC ci si aspetta un maggior contributo in-kind/ in collaborazione.

A Coni progetti mirati della GE per la ESPPU si & contribuito con le competenze INFN a progetti di
R&D in coordinamento a quelli del CERN e ad altri collaboratori internazionali.

A Questa nuova fase di pre -TDR permette di valorizzare quelle esperienze e di esplorarne altre.
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Sinergie tra FCC e le altre macchine

acceleratrici

FCC design with Xsuite

Powerful modular modern successor of MAD-8

(LEP design) and MAD-X (LHC design) etc.

Build & simulate your own

FUTURE CIRCULAR
COLLIDER

with Xsuite

Lavorare nel gruppo del collider design di FCC
permette ai giovani di imparare questo tool
ormai fondamentale, da poter poi usare per

Realtive Dose Rate [arb. units]

SuperKEKB benchmarks = &)

Touschek & beam -gas scattering for different
collimator settings , including collimator -matter
interaction

Cu
sm [ ml
X-suite simulated losses and
CLAWS measurements at a
collimator

117 & Average BLM signal

101 3§ Simulated losses .} {.
-0.2 T T T %

I I
40 60 80 100 120 -0.8 -0.7 -0.6 -0.5
D06V 1 aperture [opy] Jaw Position wrt Orbit [mm]

G. Broggi(INFN-LNF & CERN) G. Nigrelli (INFN-LNF & CERN)

Xsuite-simulated response of
Belle-1l diamond detector:
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Benchmarking a SuperKEKB per FCC consente ali
giovani di operare su una macchina vera.

Networking internazionale grazie ai programmi
europei di scambio ci permette di contribuire

gualunque acceleratore

scientificamente in ambito internazionale.
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Future Circular Collider integrated program 1 scope

A stage 1: FCC -ee (Z, W, H, @ as Higgs factory, electroweak & top factory at highest luminosities

A stage 2: FCC -hh (=100 TeV) as natural continuation at energy frontier, pp & AA collisions; e -h option

A highly synergetic and complementary programme maximising the physics opportunities

A common civil engineering and technical infrastructures,bui | di ng on and reusing CEI
A FCC integrated project allows the start of a new, major facility at CERN within a few years of the end of HL-LHC

transfer lines proposed | |
Injection PA (EKPETiI'I‘IEI'It SitE:l to be installed inside | PAI'(\Experimen‘t sﬂ:e]

into booster N o FCC-hh ring tunnel /
e Injection into cellider

Injection - - SLSS=1400 s - Injection
PL / PB N & o A

(Technical site) AT wss=2032m | LLSS=2032m 0 (Technical site) PL PB

Booster RF // \\. Beam absorber (Technicalsite) (Technical site)
. FCC -e e e 400 MHz RF Momentum
Arc length \\_?IQB 586 m

collimation

Azimuth = -10.Z

LLSS=2032 m I LL88=3032 m

~ .@,ECC hh

15586 m

' - -
s Schematic of an P & - — - = = — = == — = — = = | PD _ Pl @ — — — — — — — —% — — _ _ _ _ _ PD
g 80-100 km (Experiment | | (Experiment (Secondary (Secondary
3 long tunnel site) site) Experiment Experiment
c site) site)
.
IS
~
‘s
LLSS=2032 LLES=2032
Yo PH PF PH " " PF
" Yok hoder (Technical site) _ (Technical site) (Technical site) SLSS=1400m (Technical site)
Collider RF — Betatron &
PG (Experiment site) momentum EE;?:::;OH PG (Experiment site) Beam absorber
collimation

~2075 - ~2100
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Geological investigations

Focused on 8 zones to improve precision of
geological model and identify the intercased
moraine T molasse and molasse 1 limestone.

A 86 km of seismic investigations completed

A 15 of 27 bore holes completed
A 1st lake bore hole completed

A Completion of all bore holes ~June 2026
Results so far confirm geological model
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FCC-ee basic design choices and performance

A Double ring e*e collider, allowing many bunches,

high current, like LHC and B factories, different from
LEP

Synchrotron radiation power 50 MW/beam
at all beam energies. Energy loss DE per turn:

DE ~ ¢/r = (E/m)%/r

Asymmetric IR layout and optics to limit
synchrotron radiation towards the detector and
to provide large horizontal crossing angle 30 mrad
for crab -waist collision optics, demonstrated at
DAFNE (Italy) and SuperKEKB (Japan)

Top-up injection scheme as at modern light
sources (APS, SLS,e¢g and
colliders, PEP-II (USA), KEKB & SuperKEKB
(Japan), BEPCII (China), requires booster
synchrotron in collider tunnel

Combining concepts from past and present lepton
colliders and using high-efficiency SRF system results
In a giant step in efficiency:

Y 104 105x luminosity/ el.energy of LEP
Y sustainable physics

F. Zimmermann —

10°

T W | | |

< - | M FCC-ee (4 1Ps)

— ~ Z(88i94 Ge ; g g g
= 10% e :. ...................... e o ;\...;...L,Ep.(4.|psg .........
é - | W'W (157163 GeV) I |

4? 103 =F ...... .................. (ZZU'GEV) ........................................... =
0 = : : =
= C ; _
§ 102 S e — -abie .‘T..(?r.ﬁ.?.‘?.e‘z
L = 3
> - -
5 10 =F ...... ........................................................................................
) = : :

f= - __LEP2(2000)

E 1 E_ ...... :. .:,_. ...........
> = & :

— C LEP1(1993) : : : : :

10" [ i i i i | i
100 150 200 250 300 350
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Stage 1: e*e  collider FCC-ee FCC-ee functional layout

Consolidated main parameters

Injection | PA (Experiment site)
into booster o Injection inte collider
parameter Z WW H(@ZzH) @ { o e N
Technical site AT wss=2032m - (Technical site)
beam energy [GeV] 45.6 80 120 182.5 Booster RF \\, Beam absorber
synchrotron radiation/beam \
[MW] 50 50 50 50
beam current [mA] 1294 135 26.8 5.1 o |' '| oD
number bunches / beam 11200 | 1852 | 300 64 | Eermen | |G
total R voltage 400/800 MHz 0.08/0 | 1.0/0 | 2.09/0 | 2.1/9.2
[GV]
luminosity / IP [10 34 cm-2s-1] 145 20 7.5 1.4 oF
PH , .
total integrated luminosity / IP / (Technical site) (Technical site)
: . . ' —— B &
year [ab 1/ yr] 17 2.4 0.9 0.17 Collider RF PG (Experiment site) me::::;z?um
beam lifetime [min] 21 13 9 10 collimation

4 years 2 years 3 years SRS
6 x 1012 Z g > 108 WW M > 2x10° H |l 2 x 106 tt pairs

LEP x 10° @ LEP x 104
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Optics Selection for the main rings

LCC (Local Chromatic Correction) Optics 1 P. Raimondi: new reference

International panel, review 21-23 January 2026, recommends that the study should adopt the LCC
optics as the new baseline.

Some features of LCC optics:

< <K<K << K<LKKL<

<

modular approach to the design of arcs and insertions , enabled by the transparency conditions

use of identical layouts at all FCC-ee operating energies ;

more optimal arc design with superior performance in Dynamic Aperture and Momentum Acceptance :
better dipole filling factor  in the arcs FODO cell, thus reducing the amount of synchrotron radiation per turn
by nearly 10%;

superior flexibility in insertions design (injection, collimation, RF);

easier engineering path to higher energy  operating mode (same magnets layout of LCC at Z, ttbar );

a smaller number of magnet types (e.g. sextupoles) and, potentially, fewer BPMs;

use of a significantly reduced number of power converters and long -haul cabling (144 sextupole
families reduced to 4 families);

more efficient implementation of collimation schemes;
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IR optics for new-generation e+e- colliders

O
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SC elliptical cavit . .

A 400 MHz, 2 -cell,1.5 m. long Cryomodule Multibeam Tristron

A Electropolished & seamless RF A Segmented design, 4 cavities A 400 MHz
surface A Vertical FPC, HOM damping &  extr. A 46 kV, 500 kW, CW
Niobium thin film with ~ HiPIMS A Frequency tuning system A~ 90% efficiency

800 MHz RF system i for &gﬁ&s)iellager and booster .-

~\. X (408+ 448)

Multi Tri
A 800 MHz X 408
A 250 kw, CW
Solid State

A 800 MHz, 6 -cell Cryomodule Amplifier (SSA)

A Nb,Sn if R&D is successful A Segmented design, 4 cavities, 2 K A 800 MHz

A Operation at4.5Ki f R&D successful A 10-15 kW pulsed

A. Butterworth
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FCC-ee operation sequence and SRF concept

commissioning

tt,

W H
T Flexible sequence Z7 W - H I I
Collider 66 FHi=i==W +102
PeLSTi 400 MH:, SO0 KW Tristrons RRLFe] 200MHz Z00KW Tristrons
BOOSter 28 1mmw'muwu@ +84 = 112 Wrnmem E
I B00MEz, Z00KW Tristrans BB 500 Mz, Z00KW Tristrans

+448

9 10 11 12 13 14 15

time (operation years)

>
>

400 MHz RF layout and beam switching

RF geometry schematics

500 T T T T
200 - - —— —E— -~
-100 k- /
ol N WW operw
700 | N r
- Z and W config
-1000 L il L L il
-500 0 500 1000 1500 2000 2500
500 T T T
o  E— Ex—
=9 Vamms |
-100 F
——
-400 |- ZH operation
-700
H config
-1000 L L L L
-500 0 500 1000 1500 2000 2500

- 2-cell 400 MHz SRF system for Z, WW and ZH , entire system installed at operation start
flexibility for switching between Z, WW, ZH operation
reverse phase operation at Z allows constant cavity coupling

suppression of the single-cell 400 MHz system
reduced R&D, installation, commissioning, etcé

- 6-cell 800 MHz SRF system for collider ttbar operation and booster at all energies
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SRF cavities
N Y o T f
é FAST g~ fce

INFN Accelerators Furopean
Strategy Program

Nb,;Sn via PVD R&D (Legnaro)

, _ o _ Coating System for
Coating recipe optimized and validated |

1.3 GHz cavities ready

> on small planar resonator (QPR)

o . . B ignited plasma

E - y-axis extension :) . g ;

“lo Q value 10 times > LHC! .
(@]

g LNL Nb;s“/Nb bulk #2 R.<9nq @ 4K,20mT, no Q-drops up to 50 mT

o W

29 LHC cavities'Q(Eacc) @ 4.5 K
© o, .

3 % 1010 i NbSSn/Nb’l')ulk ) .. - 1.3 GHz /

57 o - ; ‘® rotating

J3 % LNL Nb;Sn/Nb_BL30/Cu . cavity

|+ ."-., ‘v,

% g ‘-... L '.,.. .... ‘

o 2 ."- 3

s g : [ rectangular =

e : gular v

o 1 magnetron

=l g s

g o ? = %|HC19

= E o [ ] v ficor |

< s = 1:2

iE NCo2 Current Status:

= 8 = NCO3

o= 2 4 6 8 10 12 vacuum system assembled and tested

¢l § Eacc (MV/m)

c| .

gE A magnetron source test ongoing

alg

A state of the art for Nb ;Sn SRF coatings

A Dorothea Fonnesu i Early Career Investigator Prizes @SRF2025 Conference

first Nb;Sn coating on Nb cavity planned for late 2026
first NbsSn coating on Cu cavity planned for 2027

cristian.pira@Inl.infn.it
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Plasma Electrolytic Polishing (PEP) R&D (Legnaro) 3]

Electrochemistry + Plasma

PEP is an innovative polishing

technology developed at LNL both for
Cu and Nb

4 Patents registered

@ Green Fast
Diluted water solutions, The fastest
enviromentally friendly non-destructive
Plasma polishing

Electrolytic

Equal thickness removal yield Polishing
lowest roughness among
competitors
|~ Efficiency

PEP successfully validated at CERN on 1.3 GHz

Less sensitive to the
cathode shape!
AM compatible

Versatility fifi#

100 min

£

Nb polishing comparison through
different techniques

120 min 20 min

The collaboration is continuing to evaluate:

A reproducibility;
A scalability to 400 MHz cavities;

| f we succeedé

INFN CSNS Experiment

SRF cavities

iEAST S/ VMARA Rspor

FCC-ee

INFN Accelerators Europe

Strategy Program
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PEP RF VALIDATION on 1.3 GHz A LNL, CERN, KEK collaboration
Coating Nb @)

RF Test

Hydroformed cavity production ©KEK

PEP treatment

INFN ©KEK

cristian.pira@Inl.infn.it
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Design of arc magnets: R&D HTS Combined function
normal-conducting baseline Magnet (Milano) INFN

1m long scaled magnet
demonstrator implemented in
the approved HTS4SRI

somn European project funded within
T e the HORIZON-INFRA-2025-01-

&) By TWin-dipole design with 2x power - TECH-01 call (PSI, INFN, CERN,
i SaVing 16 MW (at 175 GeV) UMIL, CIEMAT, CEA, Bruker)

T
A Project start: September 1° 2026

A. Milanese

Motivation : Increase energy efficiency of FCGee collider
by converting /combining resistive magnets to HTS design  Parameter

(2900 quadrupoles and 4700 sextupoles) Dipole Fiela 50 mT
1) Straight section length reduced (combine sextupole in the gﬂxme 11.8 [T/m]
guadrupole) increasing dipole filling factor " "(®
e 910 [T/m 2]
2) Synchr. radiation reduction :10-20% (10-20 MW) ('O 0 —) Gradient
_ _ Max Current 375 [A]
3) No need of LHe: High operating temperature ( 30 K) y 30 [K]

4) Modular design (flat racetrack coils) and simple manufacturing

process with high reproducible superferric design Courtesy of S. Mariotto (INFN-Mi & Uni. Milan)
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A 3T HTS Solenoid for IDEA (Milano) (NN

.
Design of the solenoid based on aluminum stabilized High ? 3
Temperature superconducting cables (Purealuminum matrix) 5 s
- No LHerequired (reduced cryogenic consumption) oo 12
- Implementation of the new calorimeter 15
1

1) Magnetic design and quench protection simulation
2) Preliminary mechanical simulation at cable level e
3) Field maps for MDI WP and subdetectors

0

Value

2
sst N o [ — 77~ 1] {
o e — —H | Bore Field 3 [T]
-~ 1 l [ R N .
E a4 [ ] —1 3.5 Ny 20 [K]
c 35 [ N N 1 M s »
= R — O 8068 [A]
S — ] F42.5
s o & = —> —1 111, Coil Thickness 91.7 [mm]
€ 15f :K ;; = ? ) — 1 ({15 Turns 1760 (220x8)
1r ] —— = = = j o ™~ Fq1
0'3: o . | = | | | {os Inductance 12.4 [H]
. . . . . = Stored Energy 402 [MJ] - 19.41 [kJ/kg]
6 4 2 0 2 4 6

Axial Position (m)
Courtesy of S. Mariotto (INFN-Mi & Uni. Milan)
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Machine-Detector Interface (MDI) design and experimental validation

The key interface linking accelerator, detector, civil engineering, and infrastructure

Main tasks:
A IR mechanical layout , each of the 4 exp. for all energies
A Beam pipes
A Alignment system and vibration control
A Beam instrumentation
A Luminosity and vertex detector integration
A Vacuum system
A General Integration
A Integration in exp. cavern
A Acc./det. integration, maintenance accessibility
A Beam induced backgrounds and radiation
A Background sources, fluences, radiation levels,
A Collimation and masking, det. occupancies and hit rates
A Final focus and collision optimisation
A Heat load assessment
A Final focus optics  https:/doi.org/10.1016/.nima.2025.171135
A IR prototyping and mockups

<R

Organisation

>100 FTE; expanding international collaborations:
INFN, CERN, SLAC, BNL, MIT, LAPP, NBI, KEK, LBNL

INFN-LNF:

M. B. WP MDI Coordination

A.Ciarma: Beam backgrounds, Optics, software

G. Nigrelli (PhD-CERN): beam bkgs, injection bkgs, syn. rad.
G. Broggi (PhD-CERN): collimation, beam losses

F. Fransesini: Beam pipes, prototyping

S. Lauciani: bellows, prototyping, lumical support
INFN-Pisa

F. Palla WP MDI Vice-coordinator

G. Ammirabile (PhD), A. Moggi, vertex design

To T Do Do Do Do

Activity for Feasibility Study in: EPJ TI (2025) 67 p.:
https://doi.org/10.1140/epjti/s40485-025-00117-3

For RDP: expanding activity and resources allocated,
PBS and timeplan in progress with Project Office



https://doi.org/10.1016/j.nima.2025.171135
https://doi.org/10.1140/epjti/s40485-025-00117-3
https://doi.org/10.1140/epjti/s40485-025-00117-3
https://doi.org/10.1140/epjti/s40485-025-00117-3
https://doi.org/10.1140/epjti/s40485-025-00117-3
https://doi.org/10.1140/epjti/s40485-025-00117-3
https://doi.org/10.1140/epjti/s40485-025-00117-3
https://doi.org/10.1140/epjti/s40485-025-00117-3

o FCC 26/3/2026 Quinta Giornata Acceleratori Manuela Boscolo

Beam-induced backgrounds in detectors and final focus (Frascati)

Two classes of backgrounds: single beam and colliding beams
X Single beam: INFN

V Beam halo losses
V Beam-gas: Coulomb and Bremsstrahlung
V Synchrotron radiation caused by deviation to the zero-orbit and beam tails most relevant
V Touschek scattering losses
V Injection background most relevant All the background source were implemented in Xsuite,
- TF then tracked by the team in Frascati. G. Nigrelli (PhD-
Vv Fast mStablhty CERN doct), G. Broggi (PhD-CERN doct), A. Ciarma
V Thermal photons planned
x Colliding beams: | Simulation tools
V Incoherent Pair Creation (IPC) most relevant benchmarked at

V Radiative Bhabha Q Q © Q Q7 SuperKEKB

G. Broggi (now CERN fellow), appointed by the
Belle Il collaboration as co-convener of the MDI
Simulation & Modeling subgroup

(slide in backup with plots on few case studies)
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INFN MDI prototyping (LNF)  §hase 2 upgrade

A Implement mockup with the lessons learnt A beam pipes
MoU INFN-LNF-CERN co-funded project A Optimisation of: bellows, integration, services
One of the main deliverables of EGIBRD8Collaboration A Measu_rements: a“g”me”t’ |mpedanc§, V'br_at'ons

A Extension prototyping up to cryostat, including BMP, RVC ...

Water and Paraffine Cooling validated for central chamber proposal under discussion within INFN & CERN
Lateral chambers already ready to be delivered

LumiCal mockup designed and ordered

Vertex mockup in progress INEN
Air-cooling wind tunnel of vertex LNF
Support tube design finished, order placed

Assembly sequence and integration tests final goal

Too J>o T o o T To

; G, e | 2 A - AR
— Compensating =~ = X
= - e % B = 'A.‘ RS
e L innerVertex ~_ solenoid o -
L gl Outer Vertex ——% \ {7 : S
.e\h 3 . = o - - >
S 28~ PT-01 18C - 1.0 /min [ 29C - 1.0 /min
g - PT-02 L
E 261 — PT-03 I
5 L
3 .
e 240 a
2 i r k/‘“'_—k_”k,/—‘
o 22 nominal C
E [ working [
& 20 W -
Centered position Final po.sition on 18- . . . . . , . [ , . . . ) )
forinserting outgoing beam - U 4U DU OU IUU ICU 14U 2U 4U DU OU IUU 124U 14U

Power Generated [W] Power Generated [W]
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INFN MDI prototyping

Mockup phase 1

All what is inside the service cylinder
up to bellows

1T

0O ]

s EE = B b
TTTT | . —_— _. . o TTTIT
i’ IR

[T B N ]

Mockup phase 2
(up to the final quad) Mockup phase 1
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FCC-ee impedance and collective effects (Romal)  w - romememeenene =

10° = Coll. geom.
= elons
A Impedance model of the main rings, of the booster and the damping ring o = topers
. . . . . E 10° F cavities
A Impedance optimization to reduce the impact on beam dynamics S R
A Collaboration with other groups for 3 E 1

the design of the devices .

2.5 5.0 7.5 10.0 125 15.0 17.5 20.0
f (GHz)

A Study and simulations of single
beam collective effects

A collaboration with other groups for
optimization of machine parameters

Re(AQ/Qso)
o

Example of the transverse impedance
model of the main rings

Status of the impedance/wake model
rtps.githab.com/in
https://github.com/ImpedanCEl/fcc_ee IW_model status method

single bunch instability

5
N, lell

Beam pipe (RW) Advanced Analytical (IW2D)

. . . Collimator RW Initial Analytical (IW2D)
O rgan Ization: Collimator geom. Initial 3D simulations
A Coordinators: M. Migliorati (Sapienza & INFN Romal) Bellows Initial 3D simulations
C. Zannini (CERN Staff) BPMs Initial 3D simulations
A E. Macchia (PhD in Acc. Physics of La Sapienza, INFN Romal and CERN) RF cavities+tapers Initial 3D simulations
A C. Antuono (CERN Staff), D. Gibellieri (CERN PhD) Polarimeter Initial 3D simulations
A M. Zobov (INFN i LNF), S. Bilanishvili INFN i LNF posdoc)© damping ring Stripline kickers Initial 3D simulations

A A. Ghribi and K. H. Kim ( GANIL) © Booster Chamber transitions Initial 3D simulations
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FCC-ee Injector

April 2027 Civil engineering frozen
A Dec. 2028 TDR completion
i f

-'nl,I Linac buldings and energy cormpressor ~1025 m
{

w

=50 m =125 m

electron source and lnac positron source and linac

20 Gel glectron transfer line

ﬁ 204 m, 20,5 MV/m _* 350 m, 14 MV/m

INFN

~ LNF

g

HE linac imaim linac)
1025 m, 22.5 MV m

A Main linac 20 GeV S -band, based on SwissFEL structures.

A new accelerating structures with higher shunt impedance;
A gradient 22.5/20.5 MV/m; repetition rate 100 Hz
A 80 MW S-band klystron, great interest in KEK R&D
A Novel positron source
A HTS solenoid (15 T on axis, tested 18 T @ 12 K)
A proof-of-principle beam tests at PSI SwissFEL from 2026

2.86 Gev

fully instrumented
stack of 4 NI HTS coils




