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FCC-ee physics program

*mz, [z, N, « 0.s(mz) with per-mil accuracy :
*Ri, Ars *Quark and gluon fragmentation nggs
‘mw, lN'w *Clean non-perturbative QCD studies
MHiggs, rHiggs
EW & QCD Higgs couplings
self-coupling
detector hermeticity particle flow
tracking, calorimetry energy resol.
particle ID
2 " 2
direct searches intensity
of light new physics frontier”
*Axion-like particles, dark photons,
Heavy Neutral Leptons
¢ long lifetimes - LLPs
flavour factory
(10'2bb/cc; 1.7x10" 77)
Top
7 physics B physics Miep, T
*Flavour EWPOs (Rp, AFgP°) EW top couplings

er-based EWPOs

elept. univ. violation tests

momentum resol.
tracker

Christophe (Frojean

«CKM matrix,
*CP violation in neutral B mesons
eFlavour anomalies in, e.g., b — szr

vertexing, tagging
energy resolution
hadron identification

detector req.

FCC wweek, May 30, 2022
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Example: the IDEA detector
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(Sonneveld, 2024) From the EC

and the 7th FC(

Build on current R&D and existing detectors

‘International Detector for Electron-positron Accelerators” (IDEA):
® Dual readout calorimeter
o Cherenkov and scintillation light
e Drift chamber for muons
o with 1.6% Xo in radial and 5% Xo in forward direction
e Vertex detector based on MAPS
o 5 um resolution
o 350 hits per bunch crossing



https://link.springer.com/article/10.1140/epjst/e2019-900045-4
https://indico.cern.ch/event/1307378/contributions/5726734

SM searches

Higgs physics

EW precision measurements
Top physics




(Mogens Dam, 2019) From Physics ot FCC

Standard Model Physics

FCC-ee parameters yA WHW- ZH
Vs GeV 91.2 160 240
Luminosity / IP 1034 cm2s? 230 28 8.5
Bunch spacing ns 19.6 163 994
“Physics” cross section pb 40,000 10 0.2
Total cross section (Z) pb 40,000 30 10
Event rate Hz 92,000 8,400 1
"Pile up” parameter [u] 10 1,800 1 1



https://fcc.web.cern.ch/physics
https://fcc.web.cern.ch/physics

vs=91 GeV: Z production
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vs=160 GeV: H production

Requirements for final state:

2 2 b-jets

Observable: minv(jj)
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vs=240 GeV: H (and Z) production

IDEA, 240 GeV
Requirements for final state: @ ™ —T T T ~—
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vs=365 GeV: ttbar production

Final state selection: satiall ML L5 | ] |D|EA, 365 GIeV
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vs=91 GeV: long-lived New Physics- intro

Observable: d_ significance; m._ (e, p): W+
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vs=91 GeV: long-lived Heavy Neutral Leptons

Restrictions for the final state

leorly

Observable: d | significance: d (e, p)
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vs=91 GeV: Z’ search

e e
Restrictions for the final state: Tp & 1e A
Lepton Flavor Violation!
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vs=240 GeV: H (and Z) production

. . Requi ts for final state:
Requirements for final state: seiremen's Tor fnd’ srere
- 2 2 photons with pt>20GeV

. 29 photons Invariant mass of 2 photons>200GeV

IDEA, 240 GeV
T T

IDEA, 240 GeV "
@ ) v T T ] T J s o ¢ Data |
S . ¢ Data < R ’ 2 ol - ;3 |
I >
) 4000 W X3 4 -]
i X2 | 3000~ b
| . X1 i ]
3000 l 7] 20001~ ]
It is an ALP llI 1000} :
2000} 1 ]
] 0 R R R S
] g VA Observable
1000}~ ] Invariant mass of missing energy transverse
h -
@l ~
% 50 100 150 200 250 % ‘
Observable Coming from the decay of the
H 9 Example of ALP 7 17
|nvq rida n'I' mass O'F 2 pho‘l’ons xamp particle that is produced at the

same time as the ALP



FCC-ee looking for anomalies

Conclusion

e Z and ttbar production studied

e Additional cuts are needed to reconstruct (more

precisely) the Higgs, WW and ZH

_ . Lepton flavour violating

e New physics was discovered at 91GeV ,v" Z' (90GeV)
i ',' Hints of displacement in
' ",‘._" lepton pairs (HNL?)
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