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sagitta biases using Z — u*u~ decays

6.1. 1 Measurln

In general, geometrical distortions that bias sagitta measurements can be localised in specific regions
of the detector. As a result, the sagitta bias parameter explicitly depends on the path of the track,
which can be approximated by the direction of the track at the pp interaction point, given by n and ¢:
chagltta — Osagitta(77, ¢). The difference at leading order in Og,giwa(77, @) between the reconstructed dimuon
invariant.mass using the uncorrected geometry (m,,,) and the expected mass (mz) for each event is given

2 2

my, —MmMz = mZ (PT sagitta(77+a ¢+) - p”,[_ 5sagitta(77_a ¢_)) : (23)

An jterative procedure is used to determine Osagita (77, ¢). For the i-th iteration, sagitea,i (7, @) is computed
for gvery muon in the Z — u™ = sample with:
2
My =M% (1+ g pi (Ssagittai-1(17, 9)))
5sagitta,i(77, P) = —q = e + <5sagitta,i—1(77a P)), (24)
2 mZ Py

where (Osagitta,i—1(17, @)) is the mean of the previous iteration for all muons in that (7, ¢) region. The value
of mﬂ .« 1s computed as in Eq. (23) also using the mean of dsagitta from the previous iteration. The iterations
\are reeated until convxenee is rea %Sd
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6.1.2 Measuring sagitta biases using the £ /p ratio of electrons and positrons

ASSUININE tUldl UC CAlOTNCLCT ICSPOIISC 1S 1NACpendacIit 01 Ui Cndrge ol Uic 1McCoIning pdarucic dna ldt 4
perfectly aligned detector reconstructs the momentum of charged particles correctly, charge-dependent
momentum biases are expected to manifest themselves as differences in the E /p ratio of these particles.
This ratio is deﬁned as the ratio of the calorimeter energy measurement (E) to the track momentum

5. (E/p")" —(E/p")”
sagitta — 2 < ET> .

{ any biases introduced by the aforementioned assumptions. It should be noted that biases in the calorimeter-
' energy scale cancel out to first order and any residual dependence would be reduced by this iterative
. procedure. In addition, this method is, by construction, sensitive to global sagitta biases. Data quality
selection criteria are applied to both the selected electron candldates and the electron—positron system and
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sagittaCorrection in TevA-1. (paper_datal5-without-sag-comr-and-free-scale)
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https://gitlab.cern.ch/emus/
OSDFChargeFlavourAsymmCode/-/blob/master/

sagitta/lester/DOCS/SagittaBias.pdf
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