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Off the Z-Pole
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3 Probing New Physics

Line-shape scan from a “humongous” right-off-the Z pole data can be
utilized for searching possible NP contribution of interference type.
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Off the Z-Pole: Observables
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The Set of 4-fermion Operators
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Future lepton colliders: Z-pole options

m Z-pole Int. Lumi. (pb~1) # of Z’s produced

LEP-1 + SLC Legacy 160 +20 ~ 107
ILC-GigaZ 10° (100 fb~1) ~ 4x10°
CEPC 108 (100 ab™1) ~ 4x1012
FCC-ee 1.5x10% (150 ab™?) ~ 5x1012

Taking CEPC as a blueprint: (Proposed Integrated Luminosity and Main Uncertainties)

SL/L (%) 0.005

V3 (Gev) | 879 902 912 922 043 5v/s (MeV) | 0.1
Luminosity (ab—1)| 1 1 100 1 1 SPol/Pol (%) | <1%




10~° Uncertainties?

Statistical Uncertainties

Decrease significantly with these
future large samples of Z pole data
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Input Parameter (/Parametric) Uncertainties

2.1 MeV 0.1 MeV Z-pole scan
Sags(My)/as(Myz) ~0.76% ~0.13% Z hadronic decay
SM, 300 MeV 25 MeV tt threshold scan
SMy, 170 MeV ~5 MeV Zh Higgs factory
S(M;) >107* @ A, §(My) >10° @A,

Overall Effect SQ(Mz) > 1074 @ AFB,Pol da(Mz) > few 107° @ Apppor
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Uncertainties for Cross section Asymmetry A,

(107 ‘ R 5Astat ; 6A9XP—ené — 6Ath‘—param . . . _4
s . sA®P-lm SAh-TRO  __ shto Uncertainties reaching O(107%)

5 10 /\ ¢ Theory Uncertainty: Missing higher Order O(a3, a?a5) _1?
2‘ 0.8
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A [GeV]

1. Theory Uncertainty estimated with a relative 10™* uncorrelated uncertainty on the + cross sections
2. A. Freitas, “Theory Needs for Future e+e- Colliders,” Acta Phys. Polon. B 52 no. 8, (2021) 929-946.
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3 Experimentals: O(few 107°)
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Offset A= +3 GeV taken as decent choice, could extend further.



Projected Sensitivity
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*  Agp reaches overall better bounds
* A, reaches with overall biggest bounds before experimental error (lumi)
*  Agp has controlled Experimental Uncertainty and best reach before theory

* Ap, gives minor improvement



Combined Sensitivity and Last Slide

Combined Asymmetry Sensitivity Bounds (TeV)
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Thank you for listening!



More Information on the ee — uu observable
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More Information on the ee — uu observable
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