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O FCC Baseline IDEA detector concept e

Muon System Solenoid Dual-readout Fiber HCAL Dual-readout Crystal ECAL Drift Chamber Silicon Wrapper

Whole baseline
J detector now in
| GEANT4 through
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Figure 1: 3D cutout view of the IDEA baseline detector design with subdetector labels.
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( YFCC Performance highlights (1)

Light tracking with good efficiency:
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Silicon Wrapper Drift Chamber
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C FCC Performance highlights (2) IN

EM calorimeter: very good energy resolution [t tleSel Clic i)

: . M.T. Lucchini et = XX W boson (WW — vujj)
Merge; with Hadron calorlmete'r for good 14/ [N % 7 boson (HZ — <)
linearity and jet energy resolution P06008 - Hboson (HZ - bow)

Jet energy scale
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O FCC Current R&D and 1ssues L 1

Much R&D 1n progress
No definite choices for final detectors

Additional options can/should be considered

Common R&D with other experiments/concepts
when synergies found
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C FCC Vertex detector N

.

Cylindrical

Three existing CMOS MAPS chips under study /
ARCADIA 25 x 25 wm” - Baseline inner 3 layers [
8l Mean detector resolution 3.8 um from FNAL test beam

3 Low power —> air cooled

ATLASPix3.1 150 x 50 um? - Baseline outer 2 lavers/dlsks

Flex circuit
(power & R/Q)

Detalls n A Andreazza talk
in Silicon Detector session
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( YFCC Vertex detector mechanics e s
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Engineering vertex detector arca S \ | Y-

Mockup assembly at Frascati lab
Study air cooling/vibrations
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C FCC Main tracker INEN

ver of tracks

AT i .
‘\ \‘ '}‘-.'—fl'
— Stress-Strain curve
----- Offset 0.1%

Linear fit
y=38.166*x+0.004

R?: 0.9999
YTS = 0.53 GPa
UTS = 0.53 GPa

0.009
Strain (mm/mm)

arbon filament)
R&D engineering/prototyping mechanical structure
R&D waveform sampling readout with PID on FPGA

ADC BOARD
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Silicon wrapper

AC-pad AC-pad AC-pad DC-contact

qﬁ\ coupling
p-gain ITE oxide |

n"-cathode °

p-gain deep p-well —

at LFoundry ' g target:10- 30)

LGAD R&D: | 100 - 200 B i

v
timeresweight3hit

ARCADIA CMOS pixels with gain layer : e s7adects
- Std Dev 5.728e-11
x2 / ndf 352.3/16

3 Small demonstrators built - il -

Constant 80.87 = 0.63
Mean-3.028e-12 + 3.889e-13

RSD ; Sigma 4.369e-11 + 3.945e-13
3 Work also with strips — Accuracy from charge sharing g

3 Demonstrated <50 ps time resolution with <10 um
RECRLSE U M. Mandurrino talk in

Silicon detector session

suone|nwis paziwido |ON
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( YFCC Detector solenoid ISR e

Two options: standard SC or HTS

Light NbTi 2T field - Rin=2.5m
3l Total thickness ~30 cm
3 Total mass =0.74 X, (0.16 A) at 6 =90°

International CepC Workshop, Oct. 2026
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Current HTS baseline

HTS 2-3T field @20 K - Rin=2.5m
3l Total thickness ~30 cm
3l Total mass = 1.74 X, (0.38 A) at 6 =90°

3l Studying impact of additional material
Cable Insulati .
7 HTS Tape Stack i nsu il Copper Stabilizer (10‘,pm)
Ag Cap Layer (2.5 ym) '

s —
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O FCC Crystal calorimeter INFN

_ Top view of assembled BSO/PWO prototype L/ ai Fisica Nuctear
Top view for May PS test beam

Dual readout EM calorimeter

Two crystal options:
@ PWO:. filters for Cherenkov
« x15 matrix test at PS 1-5 GeV e-
« x61+61 matrix at SPS with Hidra
3@ BSO: filters and timing
« x9 matrix test at PS 1-5 GeV e-

13 CRYTUR + 2 SICCAS PWO crvstals 1 Custom F
BSO crystals inside cloned mechanical structure with op
(front view)

| ;MO.St- crystals
from SICCAS



( YFCC Fiber calorimeter baseline L’iF N o

Large R&D efforts: from small prototype to scalable demonstrator
Now full containment prototype 2.5 m long — 65 cm wide
Structure based on fibers 1nside steel tubing Preliminary Results

Energy resolution vs beam energy

On_tube SiPM Coupling ) — Scintillating: a =0.225 £ 0.007, ¢ = 0.018 £ 0.001

= Cherenkov: @ =0.231 £ 0.013, ¢ =0.040 = 0.001
~— Combined: a=0.170 £ 0.005, c=0.018 £ 0.001

COMBINED RESOLUTION:
_ (17.0£0.5)%
vE

EM resolution

® (1.8+0.1)%

2025 Test beam
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( YFCC Fiber calorimeter options IN

' Talk by Guk Cho in '
Alternate options by Korean groups Calorimetry session

Mechanics: Grooved Cu plate = 3D printing of copper =2

Front-end electronics:

. TB2022 e mm TB2023 mm g TB2024 pumm TB2025 mumy
3l Usual PMT and Si1 Linearity Energy resolution

+  Custom DAQ g —&— Cerenkov ' —&8— GC: 0.660/E ®0.228/(E @ 0.019 (*/NDF = 13.62/6)
I MCP—PMT ”E ' o ' - o o " - o —ﬁ— Scintillation : [ T —#— S0 0.568/E @ 0.152/VE @ 0.026 (%/NDF = 2.49/6)

« ps timing ..................... RSRS—— ........................ ......................... - § S+C : T o _i_ Combined: 0.504/E ® 0.127/VE @ 0.023 (x2/NDF = 12.68/6)

« high sensitivity

2025 TB results

EM resolution
12.7%/NE + 2.3%
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Eneray (GeV) Enerav [GeVI]
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( YFCC Muon chambers B s
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Tracking muon system optimizatiorg—

Required to track charged particles frosf

R&D — large area to cover: 1500 m

u-Rwell: Involve industry in parts of d ¢

Provide 2D resolution with a manageara:
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( YFCC Summary & comments BANEERN e

S

IDEA detector concept satisfies FCC-ee requirements

Major R&D 1n progress on all subdetectors demonstrate performance

However:

In some case scalability/cost/risk may be an issue =2 need additional options

Some baseline technologies are old
3l New technologies may prove to be better than current baseline!
3 IDEA 1s still very open to new 1deas that can improve on the current baseline design

Much more effort needed to go from prototypes to full detectors
3l More financial and manpower resources needed
Great time for new groups to join and be part of the Lol when the accelerator 1s
finally approved

3l May not take so long!
International CepC Workshop, Oct. 2026 17



