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Introduction WARWICK

o First: very brief recap of LHCb plans for myy.
e Then: summary of a toy study showing techniques planned for myw @ LHCb.!

1Wri‘neup on arXiv soon, ~ready for a while but held up by other commitments.
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complementary to ATLAS and CMS.
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Nuisance parameter study — motivation

e Describing p\TN is a major part of a my measurement, especially with pfp.
e The p% distribution, within experimental acceptance, is well-known from data.

o If predictions of p\T/ were known up to a set of process-independent and
process-dependent nuisance parameters!, could we determine the process-dependent
parameters from the pif distribution simultaneously with my?

TAs suggested by F. Tackmann, for example [1ink] at this meeting last November.
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Nuisance parameter study — overview
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What sort of variations in pYY are we playing with?
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o The effect of varying a; (left) and k™" (right) separately is what you might expect.

Olli Lupton (W: i Fitti " and mywy at LHCb 1 July 2019




So, what do the fits look like?
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Study uses a set of PYTHIA samples using o
and k" values taken from a 4 x 4 grid.

Template fits to pf, “data” are PYTHIA

events from one (as, k:iTntr'), templates are

reweighted from some other (g, k%),

Coloured curves illustrate the effect on pl. of
+50 variations in myy, as and kIt

This fit assumes the statistics and fiducial
region used in our PDF study.!

(Ndata ~ 1077 Ntemplate ~ 6 X 107)

(Here Wt /W™ are fit together, with shared

as and KR but it doesn’t matter much.)
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In brief, yes. Pseudoexperiments! show
unbiased results and correct coverage.

The plots illustrating that aren’t much fun.
Lots of info from MINUIT, e.g. we see that

intr.

as and KB are anticorrelated in the pl. fits.

Also shows the 4 x 4 grid. Reweighting
happily transports template events from one
grid point to another despite separation >
uncertainties shown by the (3o ellipses.

IWith slightly reduced statistics.
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More results from the pseudoexperiments
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o Dilution of the statistical precision on my “blue vs. red” O (10 %).
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More results from the pseudoexperiments
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o Unsurprisingly, my less correlated to the nuisance parameters with wider p% range.
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“If predictions of p\T/ were known up to a set of process-independent and
process-dependent nuisance parameters, could we determine the process-dependent
parameters from the p. distribution simultaneously with myy?”

o This study suggests “yes”. Obviously, the o and kiII* used here are imperfect proxies

for theoretically-robust nuisance parameters from more accurate tools than PYTHIA.

e Clearly the real measurement is more complex: backgrounds, PDF uncertainties, etc.

Olli Lupton (W:



Backup




PYTHIA tuning parameters

WARWICK

The quantity s used throughout this talk refers to the PYTHIA configuration options
TimeShower:alphaSvalue and SpaceShower:alphaSvalue, while the quantity k&' is a
scale factor applied to the configuration options

BeamRemnants:halfScaleForKT = 1.5 x k‘iTntr',

BeamRemnants:primordialKTsoft = 0.9 X k:ifltr'

)

BeamRemnants:primordialKThard = 1.8 x k™.

The 4 x 4 grid consists of a5 € {0.120,0.127,0.133,0.140} and kit € {0.5,1.0,1.5,2.0}.
With the exception of these parameters, the default tuning of PYTHIA 8.235 is used.
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Fit technology

WARWICK

o Custom template fit using the Beeston-Barlow-lite method and MINUIT

©® Template events (W= pr/y/m, pi bin number) are reweighted on-the-fly to the
current values of (mwy, as, kmtr ). mw reweighting is parametric with RBW functor

® (s, k) reweighting based on ~ 2D histograms of W= pr and y, one from each
point on the 4 x 4 grid of PYTHIA samples

® Template events looked up in these 3_ de

@ These values are interpolated with an (n = 2)—d1men510nal cubic spline to the current
working point in (as, kmtr ), weights simple to derive from this

® Template histogram reconstructed, BB-lite metric recalculated etc.

o Straightforward to extend to other tools; coincidental that in this study PYTHIA is
both generating the events and providing the cross-section histograms

o Similarly, straightforward to include PDF variations via the lookup histograms
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