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Abstract
Beam polarisation may provide a simple and direct handle on both physical and systematic effects for

any future analysis at high-energy e+e− colliders. It is known to help analyses by enhancing the signal and
suppressing the background cross sections and to provide access to the chiral structure of any process under
study.. Additionally, it is expected to help by isolating polarisation-independent systematic effects. The
latter may allow more precise measurements at future colliders by minimizing the systematic uncertainties.
This study will look at the impact that beam polarisation has on both physical and systematic effects on
the parallel extraction of charged triple gauge couplings, beam polarisations and 2-fermion EW observables
in 4-fermion and 2-fermion final states.

Charged triple gauge couplings (cTGCs) are sensitive to BSM physics and a vital input to Higgs coupling fits
at future e+e− colliders [1]. They can be extracted from fits to differential distributions of four-fermion final
states [2].
This study aims to investigate two open question for future high-energy e+e− colliders within the context of a
cTGC analysis.

1. To which extent do systematic effects impact the extraction of physical parameters?

2. How does the impact of systematic effects change with different beam polarisation setups?

Systematic effects are known to limit the precision of measurements with small statistical uncertainties. Future
e+e− colliders are planning measurements below the permille level [3–6]. It is vital to such analyses to have
systematic influences under control within similar or better precision.
Operation with different polarisation signs can provide redundancy, especially if both beams are polarised [7, 8].
Current collider designs allow the polarisation sign to be flipped on time scales much shorter than changes of
typical experimental systematics (e.g. detector alignment, calibration constants, ...) [9]. With such a setup, all
data sets taken during the same macroscopic running period are expected to see the same systematic effects. A
combined interpretation of data sets with different polarisation sign combinations may then reduce the impact
of systematic uncertainties.
To study this effect for the first time in a quantitative way, we consider the extraction of cTGCs and beam
polarisation values from four-fermion and two-fermion final states. The relevant physics changes significantly
with the incoming particle chirality. Polarisation-independent systematic effects should be especially easy to
isolate from polarisation-dependent physical effects if at least one of the beams is polarised. This will be
investigated in a likelihood-based fit to differential distributions of four-fermion (WW production, single-W
production) and two-fermion (µµ, ττ, qq(uds, c, b)) final states.
Some aspects which are planned to be studied are:

• the relevance of systematic effects at different luminosities,

• whether systematic uncertainties are reduced by polarising the beams,

• if there is a dependence of the systematic uncertainties on the absolute beam polarisation amplitudes,

• and how potential biases from external constraints propagate for different beam polarisation setups.

This study will give qualitatively new input to the question of the importance of beam polarisation, and to the
impact of systematic uncertainties at linear and circular colliders.
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