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WW diboson physics at (\ZC—ee
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W mass measurement
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Precise relation between My, My, M is a crucial test of
the internal consistency of SM and failure might reveal
new physics.

At WW threshold;

Direct determination
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Mw at WW threshold Y —
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Mw at WW threshold Y —
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Mw at WW threshold Y —
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Mw at WW threshold Paclo Azzurri
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Optimal energy :E 1614 GeV
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Mw at WW threshold Paclo Azzurri
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Need systematic controls on:
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Optimal energy :E 1614 GeV

M w 0:23 MeV theory @0:8 fb (2 10 %)
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Mw and  at WW threshold Y —

Optimal combination :

E; 1571 GeV,E, 1623 GeV,f 04
M w 04 MeV and w 1:2 MeV

With resonant depolarisation, 0:4406486  0:5¢ GeV
E, 1573 GeV,E; 1626 GeV,f 04
M w 0:45 MeV and w 1:3 MeV
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Beam energy spread

E ect of the energy spread (g):
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g measured/monitored with
ee events.

At FCCee the energy spread will be measured with a
relative precision of better than 0.2%
Negligible contribution on My and .
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Direct reconstruction oMy, and

Hadronic decay channel

Study at 162.6 GeV, 240 GeV and 365 GeV

PYTHIA simulation

Reconstruction with
Heppy (CLD detector,
Durham algorithm)

W mass estimators :
Raw mass
4C jets momenta rescaling

Kinematic t with energy-momentum conservation (4C) and W
masses equality (5C)
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Direct reconstruction oMy, and

Hadronic decay channel

Statistical uncertainty estimated with dinned maximum likelihood
t on the reconstructedVlyy, distributions, usingtemplates with dif-
ferent nominal W mass(width) values.

@162.6 GeV

w’ 4Ce 1.1 MeV
@240 GeV

w 5Ce 0:47 MeV
@365 GeV

w’ 5Ce 1 MeV

Full FCCee luminosity

Marina Beguin W study at FCC-ee July 13, 2019 9/13



Direct reconstruction oMy, and

Semi-leptonic decay channel

Study at 162.6 GeV, 240 GeV and 365 GeV
Only the muon decay

@162.6 GeV " 1Ce 0:35 MeV
@240 GeV  y"2Ce 0:68 MeV

Full FCCee luminosity
@365 GeV " 2Ce 1:56 MeV
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Systematic uncertainties

Main sources of systematic uncertainties at LEP2:
arXiv:1302.3415

FSI simulated with Pythia (SKI/SKII).

Mw.rsi reducedusing a cone
(0.4 rad) on jets

without FSI
s [GeV] 162.6 240 365
Megsi [MeV] standard cone standard cone standard cone
SKI 14.6 7.5 23.9 11.5 32.2 17.5
SKil 7.9 3.8 12.1 6.0 14.7 8.3
BEC 3.1 1.8 5.9 2.1 9.9 5.5

Mw stat iS degraded with the cone by a few percents at threshold and 10-15% abc*ve
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Conclusiorﬂ

The amount of W-pairs at di erent centre-of-mass energies planned
at FCC-ee presents a huge potential for the W physics measurements.

Measurement oMy and  simultaneously at the W-pair
production threshold withhigh precision ( My  0:45 MeV).

Direct My and 4y measurements at threshold and above is
possible at FCCee. Yielding to statisticptecision below MeV
( My 021 MeV @ 240 GeV andMyy, 0:44 MeV @

365 GeV).

Measurement of the centre-of-mass energy withod precision
(2 MeV @ 365 GeV) for energies above the WW threshold,
where the resonant depolarisation cannot be used.
Ultimately a simultaneous t of WW, ZZ andZ events could

be performed to extractny ~mz with potential large
cancellations of systematic uncertainties
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