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Outline
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ÅFCC-ee (CEPC) Physics requirements

ÅDetector requirements

ÅA detector concept for an electron circular collider: IDEA

ÅConclusions

Disclaimer

To prepare these slides I used content from many friends 

and colleagues, whom I wholeheartedly wish to thank.

Any mistake or misinterpretation is entirely my fault!

This project has received funding from the European UnionôsHorizon Europe

Research and Innovation programme under Grant Agreement No 101057511.
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Physics requirements
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M. Dam
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Detector requirements
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FCC-ee layout
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4 experimental areas

(4 experiments)

Point A

Point D

Point G

Point J
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FCC-ee Detector concepts
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Innovative Detector for E+e- Accelerator (IDEA)
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IDEA was proposed quite

some years ago by

several INFN researchers.

It was the first detector

conceived specifically for

FCC-ee.

Several International

collaborators have joined

in the past years.

It is probably the most

ambitious of all 4 detector

concepts.
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IDEA detector new baseline layout
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Beam pipe : RḐ1.0 cm

Vertex : 
5 MAPS layers 
R = 1.37-31.5 cm

Drift Chamber : 112layers
4 m long, R = 35-200 cm

Outer Silicon wrapper :
R = 200-215 cm

Superconductingsolenoid coil:
3 T, R Ḑ2.5-2.8 m

DR crystal ecal : ~ 22 X0
R = 215-250 cm

Dual-Readout Calorimeter : 
R = 280-460 cm

Yoke + Muon chambers
R = 460-570 cm
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Vertex detector: IDEA
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General integration 

F. Palla
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Silicon tracking in IDEA
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Barrel      Endcap
The IDEA detector 

concept for FCC-ee 

arXiv:2502.21223

Silicon tracking in different regions
(IDEA concept shown here, but general 

considerations are valid for all layouts)

Å inner vertex detector (R=1.4-3.3 cm)

ï 3-5 mm resolution, O(200 MHz/cm2), very low 

material

Å outer vertex detector (R=13-31 cm)

ï ~7 mm resolution, 32 ns timestamp, O(40-100 

kHz/cm2)

ï material is a concern

Å silicon wrapper/TOF (R/z = 200 cm)

ï ~7 mm resolution, 32 ns timestamp 

ï 100 m2 (2 layers): ~2.5 105 chips, ~100 kW power

https://arxiv.org/abs/2502.21223
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Silicon vertex tracker

11

Inner Vertex detector:
ARCADIA based (Torino, Milano, 
Padova, Pisa, Perugia)

Modules of ςυ ςυАÍ pixel size 

Outer vertex tracker: 
ATLASPix3 based (Milano)

Modules of υπ ρυπАÍ pixel

RSU

Flex circuit
(power & R/O)

Longeron 

Ring 

Also studying curved Silicon layout (ITS3 like)
~4 smaller material budget for inner vertex

Air cooling studies:
ҟ¢ ғ мр°C

Pisa

Pisa

Perugia
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Drift chamber
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IDEA DC

IDEA: Extremely transparent Drift Chamber

ẄGas: 90% He ς10% iC4H10

ẄRadius 0.35 ς2.00 m

Ẅ Total thickness: 1.6% of X0 at 90o

Ẅ All stereo wires (56448 cells, 343968 wires)

ẆTungsten wires dominant contribution

Ẅ 112 layers for each 15o azimuthal sector

Ẅmax drift time: 350 ns

L = 4m
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dN/dx promises a great PID

Drift chamber dN/dx
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dN/dx shows a better resolution of 2.28± 0.16%
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Silicon Wrapper
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RSD developments for Silicon wrapper 
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Torino


