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IDEA: a detector concept for FCC

×Main physics/technical drivers

×Detector layout

×Open issues/Future work

×Conclusions
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Physics drivers recap

×Physics drivers

üHiggs:

Tracking (recoil mass), vertex (b/c separation), calorimetry  

(hadronic W/Z, gg), pre-shower (tdecays with p0ôs)

üZ pole:

Mostly covered by above

Excellent acceptance determination

üWW, t t-barmostly covered by previous  
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Differences with ILC

×Luminosity is much higher! 

üNon-negligible machine backgrounds

Fast detector integrates less background in each readout
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Differences with ILC

×Luminosity is much higher! 

üNon-negligible machine backgrounds

Fast detector integrates less background in each readout

×Detector solenoid  constrained by beam emittance preservation at IR (~ 2T)

üTPC: issues with transverse diffusion

üSilicon: canôt compensate smaller tracking radius with large field
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Differences with ILC

×Luminosity is much higher! 

üNon-negligible machine backgrounds

Fast detector integrates less background in each readout

×Detector solenoid  constrained by beam emittance preservation at IR (~ 2T)

üTPC: issues with transverse diffusion

üSilicon: canôt compensate smaller tracking radius with large field

×Beam time structure:

üShort bunch spacing (~ 20-30 ns Z, ~ 1 ms H)

üNo large time gap

Cooling issues for PF calorimeter and vertex detector

TPC ion backflow

FCC week, Amsterdam, April 2018 F. Bedeschi, INFN-Pisa3



Other drivers

×Extreme statistical resolution on Z pole

üAcceptance systematics control is critical

Silicon layer after DCH for acceptance and charged resolution

Pre-showerwith high precision and stability allows mm level acceptance 

definition for g
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Other drivers

×p0important in tau and HF physics 
No p0: 35% t Ą l(e, m) nn + 20% tĄ(1,3)pҕln

1 p0: 28% tĄ(1,3)pҕp0ln

2 -3p0: 10% tĄpҕ(2,3) p0ln

üHigh granularity/Pre-shower Ąp0  identification 

üOverlap with p+may require longitudinal segmentation 
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Detector solenoid

×2T field solenoid ïRin ~ 2 m

üCan be made very thin ~30 cm total = 0.74 X0 (0.16l) at q= 90º 

Calorimeter can be located outside coil

üSmall yoke thickness 50-100 cm Fe

Scales with B R2Ą cost reduction over large coil
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See next talk of H. ten Kate



Detector layout
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Vertex detector

×Build on ALICE ITS technology

ü30x30 mm MAPS

5 mm spatialresolution

Also after irradiation

Smaller pixels possible

ü%X0

0.3-1.0% (in-out)

üPower:

41-27 mW/cm2 (in-out)

üRadiation hard

ü>100 kHz readout

Faster possible
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More details in next 

talk from G. Tassielli

Tracker
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×Drift Chamber: fast, good resolution/dE/dx w/ cluster count

üUltralight chamber (<1% X0) ïgas: He 90% - iC4H10 10%

ü4 m long, drift length ~1 cm, drift time ~400ns, sxy < 100 mm



More details in next 

talk from G. Tassielli

Tracker
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×Drift Chamber: fast, good resolution/dE/dx w/ cluster count

üUltralight chamber (<1% X0) ïgas: He 90% - iC4H10 10%

ü4 m long, drift length ~1 cm, drift time ~400ns, sxy < 100 mm

üDCH only

B = 2.0 T

L = 1.7 m 

N = 112

Dpt/pt ~ 0.4 % @ 100 GeV

q= 65

DCH+VTX+Silicon

ů= 106 ɛm

(He/iC4H10 = 85/15)

arXiv:1605.07970




