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Reminder: Extrapolation strategy, updates from last

HonexComb meeting
 Extrapolation of each hadron species (D° D*, D**, /\C , EC) separately:
= extrapolate measured points in each rapidity bin from visible range to 0 < p_ < 36 GeV/c

X, erp)

= Integrate experiment and multiply by Extrapolation factor: o pryth(X) J(exp) [ O o

e . g . _ D*, visible region, LHCb D*, LHCb rapidity region, p; < 36
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= Then interpolate / extrapolate in y (up toy = 8)

= Sum contributions from all species to obtain total cross section L
« Extrapolation uncertainty: re-estimate full chain of extrapolation using alt. setting o

(different charm mass, Monash tune) and compare final cross section

500{—

 Experimental uncertainties propagated considering p.-dependent correlations within
each experiment
» Systematic uncertainty for possible contribution from Q _included (asymm. uncertainty, = cross-section

HonQ;c:m:r@%ﬂ%/%‘ﬁtegy as used by ALICE in PRD 1Q2,L.011103(2022) 2
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=3 | | Extrapolation uncertainties: The Monash tune

» Largest extrapolation is A_, =_in rapidity due to no LHCb coverage at Vs =5.02 TeV (factor ~7.3 in y),
all other species factor ~1 8i |n y (interpolating between mid- and forward rapldlty)
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— Added Monash tune to give more realistic extrapolation uncertainties
Major difference between two options is fraction of Xi_c after extrap with Monash:

Fragmentation fractions: Fragmentation fractions:
DO: 0.395622 DO: 0.419626
Dp: 0.162618 Dp: 0.171374
: 0.0709345 Ds: 0.0699354
c: 0.210113 Lc: 0.21997
Xc: 0.0803563 Xc: 0.0595471
CR mode2 Monash

= 8% lower total cross section with Monash extrapolation than central CR2

— Some effects visible on baryon distributions using Monash (see next slides)
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PYTHIA Lc baryon spectra Le_pt
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PYTHIA Xic baryon spectra
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Result (orange) compared with full FONLL uncertainty band
for bare ccbar production in same rap. region (black)
stat. uncertainty as bar; syst. as orange box;
extr. uncin red
8460.99 + 220.053 (stat.) *379-762 379.868 (SYSt.)
190458 46 (EXtr) +679.894 (Q)
= lower bound of extrap. uncertainty comparable with
systematics from data
= Q_ contribution plotted as part of systematic band but
quoted separately in text
= Hadronisation ratios remain consistent with published
values from ALICE at mid-rapidity for all species

H. ALICE (published, |y| <0.5) | Honexcomb (extrap., |y| < 8)
DO 39.1 1.7 %% % 39.7 %

D* 17.3+1.8""7 , % 16.4 %
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NS 20.4+1.3*1°_ % 20.8 %
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=1 Extrapolation results

» Result (orange) compared with full FONLL uncertainty band 19000
for bare ccbar production in same rap. region (black) 2 [

« As expected from general results of cross section vs Vs %000_— r
from multiple experiments, extrapolated cross section is far 2 4
into the upper band of FONLL calculations 000
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5 &= T Publication status

» First draft close to complete
& Eyolanation of datasets. fiting of central I . Combination of charm measurements
xplanation of datasets, fitting of central mass value T 1L amd T HC
for PYTHIA calculations, discussion of extrapolation g ()111»‘[1{@/ALI?F), CM_S and I_‘JHCb
strategy and comparison of final result with pQCD : experiments in pp collisions at

4 /5 =502 TeV

=  Some extrapolation details + final results to be added,

7 Abstract

plus plotting style for final results (possible comparison o N
. 8 Open charm production in proton-proton collisions rep-
W|th general OCC VS \/S p|0t from ALlCE) 9 resents an important tool to investigate some of the most
e 10 fundamental aspects of Quantum Chromodynamics, from the
= General edltlng paSS to be done 11 partonic m(}(:hailisms of li}alxy-qunrk pr()du;ti()n to the mech-
12 anisms of heavy-quark hadronisation. Over the last decade,
) ; 13 the measurement of the production cross sections of charmed
- Plan to Sme|t early IN NeW Year 14 mesons and baryons in Iproton—pr()tou collisions was at the
15 centre of a wide experimental cffort at the Large Hadron Col-
16 lider. Thanks to the complementarity of the different LHC
17 experiments, the production of charmed hadrons was mea-
18 sured over a wide transverse momentum region and at dif-
19 ferent rapidities. In this paper, the measurements of five of
20 the most abundant charmed hadrons D?, D*, D', D} and A}
21 performed by ALICE, CMS and LHCb at the centre-of-mass
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