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LHCDb distributions

» Total cross section

« Transverse momentum pr: TMD effects

» Rapidity y: PDF effects
2D pr—y: combined effects

» Paper talks about FSR corrections (< 10%, to be understood)

Extra factor 2 needed for some
distributions
(< detector only on one side?)

Unclear why, I'm just applying it
when needed for now
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From Rivet routine

/// Normalise histograms etc., after the run
void finalize() {
const double xs = crossSection()/picobarn;
double scale f = xs/sumOfWeights()/2.;
_h sigma vs y->scaleW(scale f);
~h sigma vs pt->scaleW(scale f);
_h sigma vs phi->scaleW(scale f);
scale( h sigma vs ypt, scale f*2.);
scale( h sigma vs yphi, scale f*2.);


https://rivet.hepforge.org/analyses/LHCB_2021_I1990313

Uncertainties

The following tables are provided in the HepData record:

 Differential cross sections + stat, lumi, total syst uncertainties (Table 17)
 Correlation matrix for stat uncertainty (Figure 13)

« Systematics breakdown: eff, bkg, closure, alignment, unfold (Table 22)
 Correlation matrix for eff uncertainty (Figure 15)

After merging this together we get nice meaningful covariance matrices.


https://www.hepdata.net/record/ins1990313

First fitting attempt

As a starting point:
* Use 2D pr—y measurement

« Compute x2 with my usual method (accounting for all correlations etc)

Results:
« Best x?/ndf is bad (> 50 discrepancy)
* Minimum for gs around 1.0 GeV
* Not very meaningful since the fit is bad

Let's plot a few distributions to understand better



Rapidity
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Visible PDF effects

No gs dependence

* no vertical error bars



Transverse momentum
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2D distribution
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Rapidity correction

Use the measured y distribution to derive a correction:

* Rebin to y bins used in 2D measurement Gets rid of PDF

» Divide data by our prediction effects

» Scale the pr distributions by the resulting factors

These numbers do not depend on gs (seen few slides before)

Correction factors:
[1.05290195 1.03120995 0.99875264 0.9392765 0.86721839]



Rapidity correction
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/ Still not a great fit, but getting there
y Good-looking minimum around
5 - ~0.9
54 Data uncertainty ~0.02 GeV
o

—8— Without rapidity correction

1- With rani | Previous fit Looks
ith rapidity correction
—— Fit to CMS data CMS data compatible!
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Commands

Data import: Histograms from
2D measurement

$ lhcb2pkl LHCb2022/ LHCHh2022.pkl

$ yoda2pkl --scale-unc input.yoda \
/LHCB 2021 T1990313/d21-x01-y01 /LHCB 2021 I1990313/d21-x01-y02 \
/LHCB 2021 T1990313/d21-x01-y03 /LHCB 2021 I1990313/d21-x01-y04 \
/LHCB 2021 I1990313/d21-x01-y05 \
TMDoutput.pkl \
--rescale 2.1058039 2.0624199 1.99750528 1.878553 1.73443678 4\

Chi-squared calculation: L .
Rapidity correction

$ chi2 LHCb2022.pkl TMDoutput.pkl \
--bins 0 1 2 14 15 16 28 29 30 42 43 44 56 57 58 4\

‘ First 3 pr bins ‘
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