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Two independent W mass and width measurements @FCCee :

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

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

P. A., The W mass and width measurement challenge at FCC-ee in A future
Higgs and Electroweak factory (FCC): EPJ+ special issue, arXiv:2107.04444
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https://arxiv.org/abs/2107.04444

The FCC-ee program
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WW threshold lineshape

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
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WW threshold lineshape
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My & My from oy

optimal E points with limiting
correlated systs
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beam energy spread
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interlude : the Z
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interlude : the Z
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https://arxiv.org/abs/2106.15438

W kinematic reconstruction

Detlkb= EI1FFFF

J1 +12 = 82.0 GeV/c?
J3 + )4 = 75.8 GeV/c?
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W kinematic reconstruction

12/ab @157-162 GeV : 50 10 WW
5/ab @240 GeV : 80 106 WW

2 ﬂl sin By + B2 sin By — (12| sin(6; + 62)|

M.
1.65/ab@365 GeV: 20 106 WW z ﬂ1 sin 0 + B2 sin by + 51 Fs|sin(6; + 65)]

Total ~150M WW

B, B: jet polar angles and velocities
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M. Béguin, PhD thesis https://cds.cern.ch/record/2710098
PA, M. Béguin, E.Locci PoS EPS-HEP2019 (2020) 653
https://doi.org/10.22323/1.364.0653
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https://cds.cern.ch/record/2710098
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Preliminary studies of FSI effects and how to reduce their impact
Jet reconstructions with cone / momentum cuts degrade stat precision by
4%-10%-15% at 162 — 240 — 365 GeV, reducing sensitivity on FSI effects by

factors 2-3.

M. Béguin, PhD thesis https://cds.cern.ch/record/2710098

PA, M. Béguin, E.Locci PoS EPS-HEP2019 (2020) 653
https://doi.org/10.22323/1.364.0653
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= Amyy (stat) ~ 0.5 MeV
=> Al (stat) ~ 1 MeV
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https://cds.cern.ch/record/2710098

W kinematic reconstruction

AEcy=0.3 MeV at Ecy=162GeV with
Resonant depolarization

My =

ﬁl sin 6y + B2 sin Gy — (1 52| sin(6; + 65)|

How to obtain AE,..~1MeV at Ec=240-365 GeV ?

Can make use of radiative Z-returns (Zy) and ZZ events

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 rqq lists the uncertainties in my use

in combining the semileptonic channels.

Amw (MeV/c?) ATw (MeV)
Source evqq | prqq | Tvqq | fvqq | evqq | prqd | Tvqq | fvqq
e+ momentum 3 8 - 4 ) 4 - 4
e+ momentum resoln 7 4 - 4 65 55 - 50
Jet energy scale/linearity | 5 5 9 6 4 4 16 6
Jet energy resoln 4 2 8 4 20 18 36 22
Jet angle ) ) 4 5 2 2 3 2
Jet angle resoln 3 2 3 3 6 7 8 7
Jet boost 17 17 20 17 3 3 3 3
Fragmentation 10 10 15 11 22 23 37 25
Radiative corrections 3 2 3 3 3 2 2 2
LEP energy 9 9 10 9 7 7 10 8
Calibration (evqq only) 10 - - 4 20 - - 9
Ref MC Statistics 3 3 5 2 7 7 10 5
Bkgnd contamination 3 1 6 2 ) 4 19 7
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ﬁl sin @y + B sinfy + B1 62| sin(6; + 62)|

What about other syst ?

lepton and jet uncertainties
from (Z) calibration data

ALEPH
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FCCee EW physics summary

Core repetition of the LEP physics program with large precision improvements (x20-500)
capabilities, and a large number of additional opportunities given the huge luminosity and
higher collision energies

* Zmass and width, atgep(my), Ny > [
(5 [
* Ry, as(my), Ry, R, .. 5380.38:_ 0
. 2 —
" Arg, SNty 80.37
* W mass and width (threshold and kinematic) -
* Direct W universality and CKM elements so-3er
* Gauge couplings 80351 ——FCC-e6 (Z pole)
. . . C —— FCC-ee (Direct)
* Multiboson productions and scattering - ---- LHC (Future)
... . .. . 80.34 |- LHC (Now)
* Zradiative returns (Direct invisible Z width) - Z pole (now) +m|,
C —— Standard Model
* 803300 | v 1

170 172 174 176 178
my,, (GeV)

Work still ongoing to evaluate with more care all possibilities, design the measurements,
estimate (limiting) systematics, study ways to overcome them, and reflect on the detector
design requirements



