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European Strategy update

The CERN Council decided to update the
European Strategy for Particle Physics

22 May, 2026

Released in May 2026
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Preferred option: FCC-ee

The electron—positron Future Circular Collider (FCC-ee) was recommended as
the preferred option for the next flagship project at CERN

Plan A: FCC-ee, 91 km, 91-365 GeV, 50 MW, 4 detectors
Plan B: Descoped FCC-ee, 91-240 GeV, 30 MW, 2 detectors
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https://indico.cern.ch/event/1552126/contributions/7113521/attachments/3289715/5881916/2026-06-08-FCC-Week-v2.pdf

FCC-ee timeline

FCC Master schedule FCC-PM-PM-0004 v0.2
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FCC-ee overview

S FCC Tunnels
s Experimental points
S Access points
e Service caverns

Injection
into booster

Azimuth = -10.2°

S Connection tunnels
IS Electrical alcoves

Injection into collider ;
Klystron galleries

Technical site Technical site Beam dump Injection Tunnel = ﬁ%ﬂ;&ggﬂ:ﬂ
400 MHz RF N
booster
@ = - o L e e e PD
(Optional (Optional
Experiment Experiment
site) site) F
Boost ’:F te
G
Technical site LSS = 2160 m ¥~ Technical site Betatron &
PF momentum
800 MHz RF collimation
PG (Experiment site) [ Not to scale
Double ring e+e- collider, 91 km Four experimental areas: Diversity - control
Large crossing angle 30 mrad, crab-waist optics of overall systematic uncertainties; Higher

Top-up injection from separate booster ring statistics; Sustainability



FCC-ee Luminosity and Conditions

T YE & ' | ' | | 3¢ Experimentally, Z pole is the most challenging
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Physics program — detector requirements
=)
=)
=)
=)

Key message: enormous statistics shift the challenge from discovery reach to systematic control.

Higgs
factory

EW &
QCD

Heavy
flavour

BSM
searches

2.6M HZ events; precision
Higgs couplings

6 x 102 Zand 2 x 108 WW
events

10"2 bb/cc and 2 x 10" t™ ¢~

Feebly coupled and
long-lived particles

3—4% jet energy resolution
excellent recoil-mass / momentum resolution
b/c flavour tagging

107—107° luminosity normalization
Precise acceptance and angular measurement
High-rate, lossless DAQ and long-term stability

Few-um vertex and secondary-vertex resolution
T1/K/p identification over a wide momentum range
Low material and fine ECAL granularity

Hermetic coverage and low detection thresholds
Displaced-vertex / continuous tracking
Precise timing and sensitivity to slow or delayed signals



Machine Detector Interface

Central part of detector volume — top view Example of MDI integration, IDEA Concept

Main detector volume t / X \\

27 R 4 B \
ol

\ edre Ol . =]

~ e —t Supporttube . -
H E ; v & p \
e 4 u'l‘ \

/m‘sating ‘ ‘\

v

Compensating
solenoid

\“1

Inner Vertex

solenoid St =22m

Outer Vertex

55m 55m
Invasive final focus system and large Detector magnetic field causes emittance blow-
horizontal crossing angle (30 mrad) up affecting luminosity at the Z pole: 2 T with
Large beam-induced backgrounds: cause local compensation — 3 T with non-local
significant detector occupancy; may influence compensation (significant work remains); The
detector technology choices, detector final choice for the magnetic field will impact the
segmentation, and beam pipe radius detector dimensions and performance

Detector and accelerator optimization must proceed together o



Detector overview

Tracking and vertexing
* As lightweight as possible
- In the prrange 0.1 - 50 GeV, resolution
limited by multiple scattering;
- Strong case for gaseous trackers
- Also light MAPS
* Few micron VXD resolution for flavour
tagging and lifetime measurements
- Thinned MAPS sensors
- Few micron space point resolution
* Moderate radiation environments
* Nanosecond timing for possible BXID (1
or 2 layers); picosecond timing only for
possible ToF PID(Si wrapper)

Muon system
» Efficient and pure muon ID (tagging);
* 6-8 A\HCAL as muon filter

r[m]

Muon chambers _ |
Return yokes

DR Fiber Calo
2.3

~

Particle Identification
* 1t/K/p separation for flavour, Higgs, and
EW phycsis

- Cluster counting in gaseous trackers
- Compact, light Cherenkov detector
- Time-of-flight for p < 3 GeV

* n?/y separation, electron ID
- ECAL transv. and long. granularity

Vertex Detéctor

Coil and B-field

* Field restricted to 3T (previously 2T) to avoid
beam emittance blow up

* Coil positioned inside or outside HCAL

* Low temp. super conductivity;
R&D needed for HTS solution

Calorimetry
* Relatively low energy coverage:
- 20-25 X, 6-8 A, suffices
* Jet energy resolution of 3-4 % @ 50 GeV
- Particle flow method: high granularity
- possibly combined with dual readout
* ECAL resolutions
- high granularity; few %/VE for flavour phys.

s 2 [m]

Luminometry and normalisation

* Compact, extremely precise (~¥1 um)

um) for di-photon final state

* Requirement: <10 absolute; <107 relative

LumiCal for small angle Bhabha scattering
* Precise endcap acceptance definition (~10

(T)DAQ
* Require “lossless” system with 10®- 107
normalisation precision between physcis
channels
* Two basic options: “To TDAQ or to DAQ”
i) Trigger system to activate complete
detector readout —as at LEP & LHC
ii) Streaming out of data from autonomous
sub-detectors; off-detector event building
based on time-stamping 9




Vertex
Tracker

ECAL

HCAL

Muon
PID

Coil
B-field

FCC-ee detector concepts overview

CLD
Si
Full Si

Si-W highly
granular
Scint. sampling

RPC in iron yoke
RICH (option)

Outside HCAL
2T

A broad spectrum of complementary ideas

T T—

IDEA ALLEGRO ILD ALFA
MAPS MAPS Si MAPS
Drift Chamber DCH / Straw / SciFi TPC + Si strips All MAPS
+ Si strp + Si
Crystals w. DR Noble Liquid (LAr) Si-W highly Grainita (crystal
granular grains)
Fibre DR TileCal Scint. or RPC DR + steel
(steel/scint.)
MRWELL TBD Scint. in iron yoke TBD
tracker dN/dx (+  tracker dN/dx (+  tracker dN/dx (+  Cherenkov ARC
TOF) TOF) TOF)
Inside HCAL Inside HCAL Outside HCAL Inside HCAL
2T (3T HTS R&D) 2T 35T—>2-3T 3T

AGORA
MAPS

TPC + Si Pixel
+ Si strips
Crystals

Glass scint. + steel

Scint. in yoke
tracker dN/dx (+
TOF)

Outside HCAL
3T



Vertex detector

Vertex detector developments highly inspired by ALICE ITS2 and ITS3 designs

e Based on thinned and stiched MAPS

Workshop, Oct. 2025

» Ultra-low material, micron-level precision, low power, lightweight mechanics and cooling, ~13 mm from IP

IDEA Vertex Detector design study (INFN Pisa, Frascati)

- Fully integrated in MDI design

- All sensors are 50 um MAPS

- Three inner barrel layers: 25 x 25 um?, 50 mW/cm?, air cooling
- Middel + outer barrel layers: 150 x 50 um?, water cooled

- Three disks in each direction: as middle/outer barrel layers

- Hit resolution: ~3 um; material: 2.5% X, at 90°

Support tube

Bellows

Inner Vertex
Inner Vertex air-cooling cones

/ Middle Vertex

LumiCal Outer Vertex

Curved sensors “wrapping” around beam pipe

Simplified schematic of the ALICE Inner tracking system 3 (ITS3)

Cb’m!

Outer Trackers Sl f\é

ALICE ITS3 with air
cooling under
development

65 nm TP: SC CMOS

ology,
Radil= 9|2sz|3 15 it
ength = 266 mm

FCC-SEED

Beam pipe inner radius ~10 mm!
Beam pipe thickness ~ 1.7 mm
Perimeter ~73.5 mm

11



Central tracker

2.0

r [m

1.04

ALFA (rz view)
BOAL Full silicon
ﬁ - CLD

- ALFA

IDEA DC

0.20 m
0.045 X,

0.050 X,

Front Plate

Drift Chamber
- |DEA
- Allegro

0.0
a
]

Straw Tracker (Allegro)
- Robust alternative to DCH?

Scintillating Fibre (SciFi) Tracker
- Used in LHCb, studied for Allegro

Time Projection Chamber
- |ILD and AGORA

LY/ 1ITT1T4

T2LiT]

service area

B (FEE. included)
[ ]

active area

0.016 X
r=2.00m

112 layers
12-15 mm cell width

NL—

U=14°

r=035m

inner wall 0.0008 X, -
2-axis
56,000 cells
» 340,000 wires
(0.0013+0.0007 X,/m)
outer wall|0.012 X,
Gas: 90% He, 10% iC,H,, z=200m
- OTK (+TOF) —
__.~é\3
»500 ] >
.250 4 \\\-\e\a
TPC i
s Pixelated readetit TPC~" e
750 1 _',_..---"'ci‘;\.‘“e\
.............. aaé(iﬁéi'a\’;'éiaé"
| ............... ég;(eﬁe'ié\';—'d
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Central tracker: Gaseous or Si

For FCC-ee energies, very light
tracking systems are needed for
the momentum resolution not to
be limited my multiple scattering

b
psin 6

l-» mult.scat

point
resolution

o(pr)/PT =a®

—_

CLD Si pixel + strips

30%

ITS2 inspired

- VIR

1

Material budget [% Xo|

0.00 0.25 0.50 0.75

('!I.\H

0.75 0.50 0.25

Material budget [% Xo]

30%

25%

20% 1

-
&
X

10%

Example: CLD vs. IDEA

- |- — cLOMSonly

: 365 GdV
E FCCw/ee’gam energy spread

Track angle 90 deg.
—— IDEA

IDEA MS only
— CLD

E / 91 GeVY
S R B s e W
0 20 40 60 80 100
pt (GeV)
IDEA Drift Chamber + Si
Layers
= PIPE
VTXLOW
N VTXHIGH
DCHCANI
"= DCH
DCHCANO
. BSILWRP
VTXDSK
. DCHWALL

FSILWRP

0.00
cos

—0.75 —0.50 —0.25 0.25 0.50 0.75

Material budget [% Xo)

Strong case for gaseous trackers

but also

New ALFA all-MAPS tracker
concept with a very competitive
material budget

30%

]

ALFA full Si Maps

ITS3 inspired

ayer
PIPE

0.00 0.25

Ol)\H

0.50 0.75




Charged Particle Identification

PID capabilities across a wide momentum range is essential for flavour physics
+ Drift Chamber and Straw Tracker promise >3c0 /K separation up to ~35 GeV based on
cluster counting, dN/dx. Similar performance from TPC.

0 ionisation cross-over window at 1 GeV, can be alleviated by
unchallenging TOF measurement of 6T < 100 ps

+ Time of flight (TOF) to cover cross-over window aroung 1 GeV
o With unchallenging time resolution of o, ~100 ps
o With o, ~100 ps, TOF alone could provide 30 /K separation up to ~5 GeV (LGAD)

+ RICH counter being investigated (for CLD and ALFA): Array of RICH Cells — ARC |

Insulation + support

0 Compact geometry (depth: 20 cm, 0.1 X;) via use of SiPMs \
0 Aerogel + Gas (C,F,, or pressurised Xe): 30 /K separation in 2.5 - 50 GeV range | Radistor gas
0 Below 2.5 GeV, no signal from K => veto mode separation Aerogel o

O Cooling plate

1000 — :
: —— timeof flight (g = 100 ps) proton/kaon —_— Ny vs Momentum for m—K
1 1 dN/dx (He90% — Isobutane 10%) %) 2 107 — e
' . gmublnnd e " . : kaon/pion = CiFo
=IRT0 10 | A b i pion/electron s ARC = M3
N : : i pion/muon =1
P [} N % i
g 5 5
:/ 8 10 UL TUTEUPTE-SPEUPE EPPET PR PR o PYRPTET RN PP TEPPPIPREPPPRPRES: g
= C 8 10! 4
g o <
g 5 L :
& ST ) U SR S i SN 5 S M. =2
0} : e e e e e N e e e W e Sy
£ 1
0.1 i e e
1 2 3 4 5 678910 20 30 10 : 14
momentum [GeV] 10

Momentum (GeV/c)



Electromagnetic Calorimeter

CALICE-style sandwich with
embedded front-end electronics | ="
- Tungsten-silicon ECAL; ‘
Extremely fine segmentation: o
(0.5 cm)3
- o(E)/E = 16%/NE Si-W sandwich (CLD / ILD)

Noble Liquid ECAL e — W

- Fine longitudinal sampling (w.r.t. | ~};//
ATLAS, 4 — 12 layers)

- PDb+LAr or denser W+LKr; cold
(or warm) electronics

- o(E)/E = 6-8%/NE

\\&,ﬁm

L0.emy

Noble-liquid LAr (ALLEGRO) Grainita grains (ALFA)

Homogeneous crystal

- Long BGO crystal bars
perpendicular arranged to
achieve fine 3D granularity

- o(E)E = 2%/NE

Homogeneous crystal (AGORA)

Crystal dual-readout (IDEA)

Segmented crystals with Dual

Readout

- Fine transverse segmentation,
two longitudinal layers; SiPMs

- o(E)E = 3%NE

Grainita ECAL concept

- 1-mm crystal grains (ZnWO4)
immensed in heavy transparent
liquid

- Light emitted by crystal grains
collected by WLS fibres spaced
7/ mm

- o(E)/E = 2%/E

15



Hadron Calorimeter

High granularity j
sampling ——
- Steel-scintillator/RPC;
SiPM-on-Tile; Fine |
segmentation: (2.5 cm)3 |
- O(E)/E = 40-50%/E

scintillating fibres
(sensitive to EM and
hadron) + Cherenkov
fibres (sensitive to EM)
o(E)E =~ 30%/NE

———>  SS Cover 2mm >

Steel cassette

Scintillator tile

- 13-mm absorber /
3-mm scintillator

- o(E)/E = 40-50%/NE

scintillator
- Glass scintillator ~ GS+Reflector 10.2mm =
-

tiles (4x4x1 cm®) — - Jj PCB+ASIC 3.2mm W/l
Steel cassette Fr—— —— i«‘.f» F ‘

+steel =5
. . ooling tube
- 30% sampling ratio ——  Absorber 9.8mm

- o(E)E = 30%/E

Glass scintillator HCAL (AGORA) Scintillator tile (ALLEGRO) 16



Detector Magnet

Two placement options being pursued Future common R&D efforts identified during
recent Detector Solenoid workshop:
Coil outside calorimeter system + Moving form 2T to 3T

+ Explore HTS technology (ReBCO, Iron, MgB,, ...)
+ Quench protection

o Design driver, especially for HTS
+ Stabilised Aluminium conductor production

o Potential bottleneck

Iron yoke / muon detectors

Solenoid cryostat

Radius [m]

Calorimeter volume

Drift chamber / Silicon
Tracker detector

CLD. ILD, AGORA

= « Single-piece coil vs. modular design

N ¢ Integrated design
Coil between ECAL and HCAL o Cryostat, cryogenic system, thermal shield, services

B[T] o Minimise material if between ECAL and HCAL

CERN detector magnet group:
Conceptual design of thin,
ultra-light 2T solenoid

m]

o From CERN magnet group:

“Experience tells that development & construction of large
. superconducting coil takes = a decade”

Radial position [

) o Early design needed as input to general detector design

IDEA, ALLEGRO, ALFA

05 0 Need to identify labs with appropriate expertice

17




Machine detector interface

¢ Common luminometer developments, most likely compact SiW calorimeter

30cm

0 Cover polar angles from ~45 to ~¥100 mrad, about 1 m from interaction point

a Micrometer geometrical tolerances for a 10 precision on the luminosity measurement
0 Sensors: Si strips (a la FCAL), MAPS (a la ALFA), superconducting nanowires

0 Mechanical support & stability; alignment (2 LCAL, 100 um), temperature stability (1 °C)

+ R&D on lightweight (carbon-based?) beampipe, with adequate thermal management

o Material is not negligible in the current design

+ More generally; detailed engineering of the interaction region (BP, VTX, LCAL)

o Support, extraction, maintenance, acceptance preservation (down to 100 mrad?)

e (O
compensating ‘—"
solenoid C '=22m i

Main detector volume
2T

i i Availablefor ;:
B «— luminosity —!

monitors

wi\oz

Lua'[oz

55m

Recent Luminometer Workshop

18



Data Acquisition System

DAQ system goal
* Full efficiency for all SM annihilation physics events

* Aiming at O(10° - 107) relative normalisation between channels

* No loss of potential BSM signatures
e.g., heavy (slow) particles decaying late, LLPs

“To TDAQ or to DAQ”
Does FCC-ee need a trigger system?

On-detector - -si
TDAQ Off-detector Off-site
Local [———% Event || _ Permanent
FCC-ee buffers [[ '2_—: buffer Filtered storage
P i i Hardware Trré%%%rftd Software | [ | output
/- e EC-I'OH-DOSI ron ‘\“ tl’i er 11 ﬁlter
S e+’)_b‘eams g8 diia,d ——— ldiscard
N On-detector Off-detector Off-site
Beam crossings > Local > Event || . Permanent
[~50 MHZ] buffers S — buffer Filtered storage
reaming Software output
D AQ readout fiker |
discard

Trigger option (as at LEP and LHC)
* Which sub-detectors could trigger decision be based on?
* Need identical deadtime for all detector elements
In particular LumiCal vs. rest
* High BX rate: Need for local latency buffering a la LHC?
Material / power / cooling for on-detector buffering?

No Trigger option (as being developed for EPIC @ EIC)
* Free streaming of self-triggered detector sensors
* Off-detector event building based on time-stamping (BXID) and
topological combinations
* Potential enormous data rates out of sub-detectors
Easily Thit/sec from VXD alone. Technical feasibly? Power needs}19?




AGORA

AGORA: Advanced Glass Optimized Research Apparatus

The name AGORA describes a
next-generation experiment at a lepton
collider (CEPC/FCC-ee).

The name emphasizes the unique glass
calorimeter at the heart of the detector.

The acronym AGORA is an English word
that means "gathering place"” or "assembly"
and it intends to symbolize the international
collaboration that we expect to flourish.

AGORA is based on the CEPC reference

detector and beyond it. It was proposed to A G o R A

FCC-ee In 2026' ADVANCED GLASS OPTIMIZED RESEARCH APPARATUS

https://agora.web.cern.ch/index.html 20



https://agora.web.cern.ch/index.html

Overview of AGORA

Sub-system Technologies Technical Design Report (TDR)

Beam pipe Benyllium, ¢ 20 mm released in Oct. 2025, arXiv:2510.05260

LumiCal Silicon tracker + LYSO crystals 10x10x12 m3, ~5000 ton

Vertex Si Pixels: CMOS MAPS+stitching 3T Magnet Yoke + PFA HCAL

Inner tracker (ITK) i Pixels: CMOS MAPS 55-nm (SC Solenoid) MU (PS+SiPM) uassmentiaion

R —

Gas detector TPC with high granularity
Crystal PFA ECAL

Ol esielr (ST ACLEAD = TOF LumiCal = Sy S itves b
(SiDet + LYSO) =

ECAL 4D transverse crystal bars
TPC

HCal Glass scintillator, SiPM + Fe py” | (Pixelated Micromegas)
Magnet LTS Solenoid

\Y/[Vle]p Plastic scintillator bars, SiPM
_ (MAPS SiPixel
TDAQ Conventional + Stitching + Bending)

(AC-LGAD strip)

Back-end electronics Common 'TK_ .
(MAPS SiPixel)




Cost of AGORA

Cost .
MDI and Luminosity 1.8 0.5%
Vertex detector 4.5 1.3%
Silicon tracker 29.7 8.9%
Time Projection
Chamber 6.2 1.9%
EM calorimeter 115.0 34.5%
Hadron calorimeter 68.3 20.5%
Muon detector 2.5 0.8%
Detector Magnet
System 22.0 6.6%
Readout electronics 19.3 5.8%
Trigger and DAQ 12.2 3.7%
Software and
computing 23.1 6.9%
Mechanics and
integration 28.9 8.7%
Total 333.3 100.0%

3% installation included; 8% contingency not included.

Machine Detector
Interface and Luminosity
Measurement
0%

Cost (kCHF)

Vertex detector
1%

Software and

computing Gaseous tracker

Silicon 1%
trackers
Trigger and Data 2l
Acquisition

4%

7%
General electronics
6%
Superconducting
solenoid magnet
7%

Muon detector

19 Hadron calorimeter
0

20%
* The FCC-ee Contribution to
the European Strategy for

Particle Physics Update 2025

Cost compatible to the overall detector budgets in
FCC-ee, 1,300+290=1590 MCHF* for 4 detectors —
397.5 MCHF for 1 detector in average 29
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New ideas in AGORA

A Ring-Imaging Cherenkov (RICH) detector in the

forward region
To improve forward K/1r separation

Key technologies: aerogel radiators with low refractive
index and radiation-hard SiPMs with low noise

An integrated design for ECAL and HCAL based
on glass scintillator (GS): trade-off between

cost and physics

[ ECAL

HCAL

HHH s OTK _,.5@5’&; Aerogel Radiator ~ Photon detector
~— 6 Chargedil | |
graphene (0.2 mm) “‘jfi:;;_:}k pa rticle
(1 mm) —=
carbon fiber box cover 1 mm %" (0.175 mm) __ Ba Ck cover
reflective layer Olmm\*: RCB.(0.623/mm)
SiPM (3 x 3 x 1 mm?) L=30cm
ot 6em 2mm
scintillating glass G | ass 0 500 1000 1500 2000 2500 3000 “ >
20 x 20 x 20 mm3 ES R + a | r' s00Global View i ZoomedRing e ~40cm
«  Primary Particle Truth }?’5 ‘
00 | Cherenkov Photons /'lmu .
reflective layer 0.1 mm Front cover ,/ 7 Beam pipe
carbon fiber box bottom 1 mm ———| _ o ‘/’ o
E } ‘ E 25,
> ) Lomeaend . > 0 ) \
1 1 N -25 ML
A unit of GS-ECAL A unit of GS-HCAL o oo
O-( E )/E ~ 3%/\/E O-( E )/E ~ 1 5%/\/E ~50%00 400 —2'uux[0 . 200 400 600 7\'6 300 3‘sox[ 40]0 450 ZZtO;CO;)I’ e lziing
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https://indico.pnp.ustc.edu.cn/event/6142/contributions/46268/
https://indico.pnp.ustc.edu.cn/event/6142/contributions/46218/

CERNDG | L 2 - -

Collaboration Board | - Thomsr I E—— 0 rg aniz at Tolg
_______________________ ! Advisory Committee

Oct. 1, 2026 Fcc | TTTtTYTYFTFTRTT

(subject to further updates) Project Coordination

M. Benedikt (project leader), FCC Project Office P E D

FCCPED | _—] Speaker's Bro (Physics, Experiments

International Forum of National Contacts Coordination \'d'E"te"ia'M'Klme . and Detectors) group IS

G. Bernardi, T. Lesiak, E. Tsemelis I Editorial Board one Of the p|||ars Of the

C. Grojean, P. Janot, G. Wilkinson C. Lourenco )
FCC project.
Physics Software Physics Detector ECOI
EPOL | | MDI y . o oo ¢ 6 WPs
B b el ‘ (with public call for nomination
1 T T T T

J. Keintzel M. Boscolo B. Frangois P. Azzi M. Dam C. Adam . . . I
E.Torrence  F. Palla D. Lange J. de Blas M.A. Pleier NN to identify coordinators — Ca

G. Wilkinson | D. d'Enterria NN ongoing for Detector Concepts)

_________ Joint with: M. McCullough
. Accelerator | | Integration M. Sellvaggl
PSC groups Physics groups Subsystem studies
Analysis and visualization Calorimet
e N | 38 WGs
Documentation and trainings Fghlevelreconstruction BSM Milg::t ________ i ECFA DRDs « H h bl ” f H t
CoreiKeyshep w L . (Wl_t public call for nomination
Interaction region, beam bc - racker
Georr?etn/, simulatiog Flavour to Identlfy ConvenerS)
Computing resources Global fits & EFT Concept studies
MC production, GRID tools Higgs
DIGI-RECO SW Precision cal®°" ALFA
QCD and yy ALLEGRO
Top CLD
. A IDEA
https://[fcc-ped.web.cern.ch/organisation/ LD 24
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https://fcc-ped.web.cern.ch/organisation/
https://fcc-ped.web.cern.ch/organisation/
https://fcc-ped.web.cern.ch/organisation/

I Evolution of Detector Concepts Work Package I

In DRDs: In FCC Detector concepts:
RnD / technologies a) Generic SP/stem -level studies
(create structure as needed or organize workshops)

* Gaseous Detectors (DRD1) - Tracker (e.g. Si + straw tracker) & PID

Liquid Detectors (DRD2)

, + Calorimetry
Semiconductor Detectors (DRD3) Muons
Photodetectors & PID (DRD4) — TDAQ Full mandate for the

Luminometry Detector Subsystem
Magnet subgroup

Quantum Sensors (DRD5)
Calorimetry (DRD6) K J
Electronics (DRD7) b) Concept-specific studies

Mechanics (DRD8) using specific envelopes/support structures, or physics
enchmarks)
US R&D Collaborations (RDCs) focus on generic * AGORA
(non- tarﬂeted) interdisciplinary’and blue sky R&D * ALFA Full mandate for the
— will collaborate where possible. « Allegro Detector Concept Stud
+ CLD subgroup
DRD renewal process . :ESA

ongoing, including re-focus y | orehio noed Y
on-exclusive membership, need to preserve synergies and.uni
wrt. EPPSU of the community! P P yners Y
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Regular meetings

FCC Physics, Experiments and Detectors (PED)

FCC PED Coordination meetings

FCC PED monthly general meetings

FCC Physics programme and performance
FCC Detector Concepts

FCC Software and Computing

FCC-ee Machine-Detector Interface

FCC-ee Beam Energy Calibration, Polarisation, Monochromatisation
FCC International Forum of National Contacts
FCC National Institute Meetings

FCC Conceptual Design Study (Archive)

FCC PED Speaker's Buro

FCC PED Topical Workshops

FCC PED Education, Communication, Outreach, Inreach

https://indico.cern.ch/category/5251/

7 ITEF @

64 NEH
388 M HEMH
149 NMEH
588 T EH

98 MEH

86 T EMH

6 TEMH
526 TEH
379 MEHF

14 NEHG

11 MEH

61 NEH

Detector Subsystems

Calorimetry empty
Luminometry 1 event
Magnet 1 event
Muon 4 events
TDAQ 28 events

Tracker & PID 31 events

Concept Studies

AGORA 15 events
ALFA 10 events
ALLEGRO 10 events
CLD empty
IDEA 2 events
— 1 event

https://indico.
cern.ch/categ
ory/20278/

https://indico.

cern.ch/categ

ory/20285/
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The Reference Design Phase seen from PED

2026-2028 After approval Collaboration forming ~2030 Mid-2040s

Concept studies Documented Open community collasg::tions = Experiments
and R&D detector Eols process and Lols in operation

PED Report(s)

Six detector concepts are studied today — hopefully more coming!

\ for—

nnnnnnn

ILD IDEA ALLEGRO ALFA AGORA

Expression of interests will be called AFTER the approval (but prepared now)

Collaboration forming (merging, etc.): Evian-like series of workshop in 2029-30
o From 6+ detector concepts to four collaboration and four Letters of Intent in ~2030

Detector CDRs in 2033-34; TDRs in 2036-37; Detectors ready in 2045-46. 27



Extremely rich physics program — formidable detector challenge
Very high rates; very high precision; advanced detectors called for

Aiming for 4 experiments — 6 concepts being pursued

Evolving organization of Detector Studies effort
Detector (sensor) R&D concentrated inside DRD collaborations
Detector sub-groups for coordination of sub-detector efforts
Detector concept study groups for development of specific concept

Ample room for new ideas and technologies

References
'  News from PED coordination
e” = RS TOR _ et @ first FCC PED General Meeting Oct. 1, 2026
—*‘ e < 4‘— « FCC-ee Detector Concepts
AP L R @ ILD Meeting CERN Sep. 14, 2026
» Talks from each detector concept
@ FCC week Jun. 8-12, 2026
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