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The LHCb detector’s unique forward coverage allows it to provide measurements of electroweak (EW) physics . Ig|nmen

in a complementary region of phase space to other LHC experiments. However, high precision EW E/ True path
measurements are extremely sensitive to detector misalignment effects, such as the one shown in the sketch. //::/ Reconstructed path
For example, a 5 um translational misalignment can lead to a 50 MeV bias in the measurement of my,. ///

Therefore, a method of correcting for such biases is required — the pseudomass (M*) method. UL _ L
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The pseudomass method Biases from fundamental physics

" Detector misalighments can cause a charge-dependent curvature bias: = Different p; of the positive and negative muons froma Z — u*u~ decay

mediated by the weak mixing angle (6y,)
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" We can correct for these curvature biases using the pseudomass method modelling
= 7 bosons tend to be produced with low transverse momentum (p;), and so = Verified using generator level simulation produced using sin® 8, = 0.228
for Z —» u*u~ decays, conservation of momentum implies pF ~ p7 and 0.235. These variations are ~ 40 times larger than the uncertainty of

. L , , _ the world average value
" Allows us to derive an approximation for the dimuon invariant mass (m,, )

= Bijases are much smaller

which uses the momentum of one u and only the direction of the other:
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= This allows 6 to be mapped across the detector and the measured |mpaCt Of COrrECtiOnS
momenta can then be corrected to remove the misalignment effects
a 75t "\ = Relative mass resolution of the
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