Projections for EWPO uncertainties at the
FCC-ee

1 Fermion pair production above the Z-pole at FCC-ee
Questions:

e Please check that the following expected precisions for o(ete™ — ff) and AQ; are

correct: s S
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e For what channels does this apply? f =e,u,7,b,c, had?

e Does the systematic uncertainty for o7 of 10~ approximately apply to all energies
above the Z-pole (160, 240 and 350 GeV)?

2 Precision measurements at FCC-ee

e Please check that the expected uncertainties for the different electroweak precision
observables in Table 1 are accurate/updated, taking into account the latest FCC-ee
studies. (See caption of the Table for the origin of the different numbers.)

e Please provide estimates for the uncertainties for the measurements of the Left Right
asymmetries for the b and ¢ quarks, A, and A., that would be possible with polar-
ization. These would be needed to study the impact of using polarized beams in the
determination of the quark couplings.
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not negligible, the uncertainty of 100keV on the centre-of-mass energy is important for the muon and tau pair asymmetry. So far we assume it is independent between the points of a scan of the Z line shape. 


Current FCCee-Z FCCee-Z FCCee-WW  FCCee-HZ FCCee-tt
Data (no pol.)
as(M2) 0.1180+0.0010
Aal? (M2Z)  0.0275040.00033  +0.00003
My [GeV] 91.1875+0.0021  +0.0001
my [GeV]  173.10.60xp+0.5¢n 40.0144440.0504,
My [GeV] 125.09+0.24 +0.007
My [GeV] 80.379+0.012
Ty [GeV] 2.085+0.042
T [GeV] 2.4952+0.0023 +0.0001
o9 [nb] 41.540+0.037 +0.025
R? 20.767+0.025 +0.001
A%L 0.0171£0.0010  +0.00001
A, (PP 0.1465+0.0033  +0.00030
A (PP +0.00011
Ay 0.151340.0021
A, 0.670+0.027
Ay 0.923+0.020
A% 0.070740.0035 -+0.0008
A% 0.0992+0.0016 +0.0004
RO 0.1721£0.0030  +0.00050
RY 0.21629+0.00066  +0.00017
Ty /Te 5.943+0.016 +0.002

Table 1: Expected sensitivities at the FCC-ee for the different observables included in
the electroweak fits. Numbers in Blue come from the TLEP paper (arXiv:1308.6176) or
more recent FCC-ee Talks. The error on I',, /Ty was obtained from the expected uncer-

tainty for NV, of £0.001. The error for Aal(l?d(M%) was extracted from the uncertainty
Sagh(M2)/agl (M%) ~ 3 x 107° from measuring A% 5 just below and above the Z pole [1].
Numbers in Red are the estimates provided by R. Tenchini. Finally, the quoted error for 02
is the current theory systematic uncertainty associated to the understanding of low-angle

Bhabha scattering.
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