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Higgs and EW physics at FCC-ee
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Higgs and EW physics at FCC-ee

Luminosity [10%* cm2s]
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W*'W (161 GeV): 5.6 x 10* cm?s™

Higgs production:
HZ (240 GeV) : 1.7 10% em _ yigastrahlung: 6(ZH), 6(ZH) X BR(H)
- WW fusion: c(WW — H) X BR(H)
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Diboson in SMEFT

Why diboson?
- probe of gauge bosons self-interaction
- Interplay with the Higgs sector

Warsaw basis EWPOs : Oyp, Ogws, 0%, 08, 08 0,., O
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Higgstrahlung

oe et - ZH
e fully inclusive cross-section 6(ZH) is possible thanks to recoil mass techniques

e et > ZH
| Il FCCee@240

, 1: M W FCCee@350

Expected uncertainty ~0.5% ; M W FCCee@365
0.100 - |

Current bounds from o _
fitmaker: 3 0.010 - 1
J. Ellis et al. [2012.02779] :
m u » individual 0.001¢
m marginalised
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EC et al, in preparation



WW with Optimal Observables

Doubly resonant 4 fermion production

eet > (W W — 4f
o fully leptonic

® semileptonic
e hadronic




WW with Optimal Observables

Doubly resonant 4 fermion production

ee (MWW 5 4]
o fully leptonic

: : e - e - e
e semileptonic 5 b i e
e hadronic g
ot W+ et W+ et

ASSUMPTIONS
e linear dependence over WCs we can define Optimal Observables
e systematics is negligible

e retain all the differential information

e maximal sensitivity to the Wilson coefficients
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WW with Optimal Observables

precision reach of aTGCs at CEPC 240GeV
0.0015+ l:ibinned distributions, €=80% | e: signal selection efficiency | -
5

optimal observables, €=80%

optimal observables, e=50% | | : individual fit
.6/ab, e*e"-»WW semileptonic channel, statistics only |
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0.0005

0.0000

J. de Blas et al. [1907.04311]



Optimal Observables

e Consider a differential distribution

19 50(8) + ¥ c:Si(@) = S(®)

e i vl

SM set of m WCs linear contribution

e The Optimal Observables are defined as

nevents n=Lo Si(®r)

[ Dy
O; = — ~ signal / background
0 Zk: So(®x)

n sets of kinematic
variables 1, ..., ®,, \/

e The )(2 is defined as
X° = z z (E[O;] - 0;"*) cov(O;, Oj)—l (E[Oj] - ijeas)

"N

theoretical experimental

M. Diehl and 0. Nachtmann [9402271]
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Results

« EWPOs at Z-pole
Higgs: 6(ZH), 6(ZH) X BR(H),cs(WW — H) x BR(H) at \/s =240, 365 GeV
Optimal Observables: e"e* - W™W* — ¢~ 0,%v, at /s =240, 365 GeV

95%CL individual bounds
projected uncertainties from Snowmass 21 [2206.08326]

inear LO SMEFT O(A™?)
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Global fit
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® open source python package for global SMEFT fits
I. Giani, G. Magni, J. Rojo [2302.06660]

¢ large HEP dataset (LHC Run | and I, LEP EWPQOs)

e soon will support future collider projections (HL-LHC, FCC-eeg)

0.0

—-025 000 025

—-0.25 0.00 025

csunﬂm

SMEFIT collab., 24

—-0.25 0.00 0.25

Al A

—0.2

0.0

CoG

—0.02

0.00



Thank you!



