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Two independent W mass and width measurements @FCCee :

1. The my and 'y determinations from the WW threshold cross section
lineshape, with 12/ab at Eq = 157.5-162.5 GeV

2. Measurements of my and Iy from the decay products kinematics,
with qqlv and 4q decays at E¢, = 162.5-240-365 GeV

snowmass EF04 - Nov 6, 2020 P. Azzurri - W mass & width @ FCCee



WW threshold lineshape aoxiv1703,01626

arXiv:1909.12245
CDR(V2) Eur. Phys. J. ST 228 (2019) 261
Eur.Phys.J.C 80 (2020) 1 (with CEPC)
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https://arxiv.org/abs/1703.01626
https://arxiv.org/abs/1909.12245

W kinematic reconstruction

12/ab @157-162 GeV : 50 106 WW
5/ab @240 GeV : 80 106 WW - 51 sin 0 + B sin By — B1Fa| sin(fy + 65)]

M.
1.65/ab@365 GeV: 20 10° WW z gl sin 0 + Basin by + B1Fa|sin(6; + 6,)|
Total ~150M WW

0, B: jet polar angles and velocities
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M. Béguin, PhD thesis, 2019

https://cds.cern.ch/record/2710098 > Amy (stat) ~ 0.5 MeV
=> Al (stat) ~ 1 MeV
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W kinematic reconstruction

AEp..=0.3 MeV at E,=162GeV with ,61 sin 01 + B sin By — B1 32| sin(6; + 65)|

. . M2
Resonant depolarization Z = ,81 sin 01 + Bz sin 0y + B1Bz| sin(6; + 02|

How to obtain AE,.,,~1MeV at E.,=240-365 GeV ?
Can make use of radiative Z-returns (Zy) and ZZ events What about other syst ?

Table 9: Summary of the systematic errors on mw and I'y in the standard analysis averaged ove
183-209 GeV for all semileptonic channels. The column labelled frqq lists the uncertainties in my use
in combining the semileptonic channels.

Amw (MeV/c?) Al'w (MeV) lepton and jet uncertainties
Source evqq | pvqd | Tvqd | fvad | evqd | prad | Tvad | fvag from (Z) calibration data
e+ momentum 3 8 - 4 ) 4 - 4
e+ momentum resoln 7 4 - 4 65 55 - 50 . ALEPH
Jet energy scale/linearity | 5 5 9 6 4 4 16 6 w00 E ]
Jet energy resoln 4 2 8 4 20 18 36 22 e
Jet angle 5 5 4 5 2 2 3 2 13000
Jet angle resoln 3 2 3 3 6 7 8 7 12500
Jet boost 17 17 20 17 3 3 3 3 10000
Fragmentation 10 10 15 11 22 23 37 25 7500
Radiative corrections 3 2 3 3 3 2 2 2 5000
LEP energy 9 9 10 9 7 7 10 8 2500
Calibration (euqq only) 10 - - 4 20 - - 9 0050 05 T 15 2 as 3 3s
Ref MC Statistics 3 3 5 2 7 7 10 5 o
Bkgnd contamination 3 1 6 2 ) 4 19 7
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