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V+HF and intrinsic charm

Z+b jets at v/s=13 TeV with CMS Phys.Rev.D 105 (2022) 9, 092014

e|ntroduction
e/+b can be produced at the LHC via g-g, g-g and g-g interaction
egreat test of perturbative QCD by comparing measured and theoretical cross sections
eprobe b quark PDFs

*background to many processes [ZH(—bb), single top, tt, WW, etc]

*Measurement of integrated, differential and normalised differential cross sections for Z+ = 1b and Z + >
2b jets as a function of different kinematic variables

esensitive to PDF, initial-state radiation, final-state radiation, gluon splitting and multiparton interactions

e Data collected during Run-2 with a single lepton trigger
edeepCSV tagger for b-jet identification
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V+HF and intrinsic charm

Z+b jets at v/s=13 TeV with CMS Phys.Rev.D 105 (2022) 9, 092014

e|ntegrated fiducial cross sections
o/ +=>=1b 6.52 + 0.04 (stat) £ 0.40 (syst) + 0.14 (theo) pb
°/ +>2b 0.65 + 0.03 (stat) + 0.07 (syst) + 0.02 (theo) pb
econsistent with MG5_aMC LO expectations
*=10%, 18% and 24% overestimation of MG5 _aMC NLO (NNPDF 3.1, NNPDF 3.0) & SHERPA for Z + = 1b

*~29%,38% and 21% overestimation of MG5 aMC NLO (NNPDF 3.1, NNPDF 3.0) & SHERPA for Z + = 2b

*Cross sectionratiooftheZ+=2b andZ+ =10
¢0.100 £+ 0.005 (stat) £ 0.007 (syst) £+ 0.003 (theo)
in agreement with MG5_aMC LO and SHEPRA
eoverestimated by MG5 aMC NLO
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V+HF and intrinsic charm
Z+b jets at v/s=13 TeV with CMS Phys.Rev.D 105 (2022) 9, 092014

eDifferential and normalised differential cross section distributions as function of a selection of variables
eNone of the simulations describe all the examined spectra
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V+HF and intrinsic charm

Z+b jets at +/s=13 TeV with ATLAS arXiv:2204.12355

e|ntroduction
ecomparison and study of MC models and collider measurements of boosted bb productlon can help us

understand and improve B wEZ oM ATHAS B
. . 2 . 3\%;13_1Tev Z+light'
evalidity of parton-shower MC simulations S, e mZito
: : : e =gib T
*high-pT associated Higgs processes of =m gg\’,ﬁ:e)stgné
eHere, boosted large-R jets are studied produced in association with a vector ; — ;
boson (leptonic decay) wk 3
e Differential cross section measurement in kinematic variables of the large-R jet O
estudy of the large-R jet constituents SM\%
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V+HF and intrinsic charm

Z+b jets at +/s=13 TeV with ATLAS arXiv:2204.12355

* Total fiducial cross sections oincl = 2.37 + 0.28 pb and 02teg =146 + 4.6 fb
ecompared to Sherpa 2.53 + 1.25 pb and MG_aMC 2.68 + 0.67 pb
| O MG also overestimates at 2.84 pb
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V+HF and intrinsic charm

Z+b jets at +/s=13 TeV with ATLAS arXiv:2204.12355

e Best shape agreement from MG_aMC (NLO)
*Excess in high pt and small Ag

ethere Z+jets behaves like a dijet system S 10 TG T
: C S E — Sherpa 2.2.10 .
ecollinear Z radiation g ~-Sherpa 2.2.1 -
. . . . . 3 10—25— —IVIGa C+Py8.244 =
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V+HF and intrinsic charm

Z+b jets at +/s=13 TeV with ATLAS

| imited 2-tag selection due to number of data events
egood shape agreement between data and MC models
estrongest feature is the normalisation

e mportant input information for future use
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V+HF and intrinsic charm
Z+c jets at +/s=13 TeV with LHCb Phys.Rev.Lett. 128 (2022) 082001

e|ntroduction
eprobe the |luudcc> component of the proton by studying Z + ¢ jets in the forward region (IC)

*measurement of the ratio Rjc = a(Z+c)/o(Z+j) to reduce experimental and theoretical uncertainties

*leading order Z+c production via g+c = Z+c scattering
¢|C contributions produce enhancements in high Z rapidities

e incorporating Rjc measurements into a global analysis should strongly constrain the large-x charm PDF,
both in size and in shape
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V+HF and intrinsic charm

Z+c jets at v/s=13 TeV with LHCb

eDiscrimination against b and light jets using Nk and the corrected mass
eminimum mass the long-lived hadron can have, consistent with the

flight direction
e peaks near the c-hadron mass

eb-hadron decays produce higher number of displaced tracks

e Ri¢c measurement in rapidity intervals
e Observed Rjc values consistent with both no-IC and IC hypotheses in

first two bins

enot the case in the forward-most interval
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V+HF and intrinsic charm
W+c jets at /s = 13TeV with CMS CMS-SMP-21-005

e \W+c associated production is sensitive to the strange quark content of the proton

°s+g = W+c contribution over the suppressed d+g = W+c
estrange quark parton distribution function is one of the least constrained PDFs

. 10> CMS Preliminary 138 fb" (13 TeV)
*\W+c cross section and Rct = o(W++ ¢)/o(W-+ ¢c) measurements useful for g - ¢+ Data
- +C
econstraining the ratio between strange and non-strange sea quark PDFs % 15"5_ — wiﬁgggv+bb
eprobe s and s-bar PDF asymmetry > ol P e
. a — E Single top
e Also baCkg round for H 19gS to charm decays g - w7 Syst. uncertainty
O 5o
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V+HF and intrinsic charm

W+c jets at /s = 13TeV with CMS

CMS-SMP-21-005

*Fiducial cross sections in W—=ev/pv and SL/SV channels agree within uncertainties

*their combination, unfolded to particle level c(W+c) =148.7 + 0.4 (stat) = 5.6 (syst) pb
ecomparison with predictions from aMC@NLO with NNPDF3.0 and NNPDF3.1 PDFs
esystematics in the predictions include factorization and renormalization scale uncertainties and PDF

uncertainties

epredictions higher than the measured value

*Differential cross sections vs n and pt of the W-lepton are also compared with aMC@NLO
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V+HF and intrinsic charm

W+c jets at /s = 13TeV with CMS

e Measurement also unfolded to parton level

*o(W+c) =163.4 £ 0.5 (stat) £ 6.2 (syst) pb
esome MCFM analytical calculations slightly overshoot measurement
*Rct = g(W++ ¢c)/o(W-+ ¢) measured to be 0.950 + 0.005 (stat) = 0.010 (syst)

edifferential measurements also vs n! and pr!

eall predictions compatible with measurement within experimental and
theoretical uncertainties
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V+HF and intrinsic charm
W+c hadrons at /s = 13TeV with ATLAS arXiv:2302.00336

e Measurement of a W boson produced in association with a D® meson
*W(—=ev/uv) — D* = Kttt — D™ = DOt = (K-TT*) 11"

e Classification of events to opposite- and Same- Sign W/D candidates
ein LO only OS pairs are expected

*background mostly symmetric in charge — sighal = OS - Same Sign candidates
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V+HF and intrinsic charm

W+c hadrons at /s = 13TeV with ATLAS arXiv:2302.00336

eiducial cross sections are compared with the theoretical predictions from different NNLO PDF sets
eall four channels are consistent with expectation
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