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LHCb kinematic coverage
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LHCDb’s impact: D-meson production (

2.5 < lycm| < 4.0 for pr < 6 GeV
2.5 < lycm| < 3.5 for 6 < pr < 10 GeV
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EPS09: JHEP 04, 065 (2009), nCTEQ15: PRD 93, no.8, 085037 (2016), CGC: PRD 91, no.11, 114005 (2015)
m Measured D-meson production in pp and pPb down to pr =0

m Backward measurement probes the high(ish)-z antishadowing region

m Forward measurement probes the low-z shadowing region
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LHCDb’s impact
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m First studied in PRL 121, no.5, 052004 (2018)

m LHCb D production data incorporated using
Hessian reweighting (EPJC 79, no.6, 511
(2019))

m LHCb data provide strong constraints on gluon
nPDFs, especially at low-x
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Prompt charged particle pro

» Forward measurement probes unexplored z: 1076 <z < 107
m Potentially probes the saturation region at low pp
m Measurement is very precise: d?c/dprdn (Rppp) uncertainties as small as 3% (4%)
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Prompt charged particle production (
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m Strong suppression at forward rapidities

m Large enhancement at backward rapidities not explained by nPDF calculations



https://arxiv.org/abs/2108.13115
https://arxiv.org/abs/1406.1689
https://arxiv.org/abs/1309.6963
https://arxiv.org/abs/1307.3557

Prompt charged particle production (
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ALICE: JHEP 11, 013 (2018)
CMS: JHEP 04, 039 (2017)

m Study the evolution of R,py, using
experimental proxies for x and Q2
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Prompt charged particle production (
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Neutral pion production (work in progress)

Charged particles and 7%s share similar production processes and kinematic regimes

m For 7¥s, the particle species is known, so measurements are easier to interpret

Systematic uncertainties are mostly independent

m 7 production measurements will further constrain PDFs and will provide
information that can help explain large charged particle excesses at high x

Neutral meson spectra are needed for direct photon searches
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Neutral pion production (work in progress)
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m Reconstruct photons that convert in the detector material

» Combine converted photons with ECAL photons to reconstruct 7° candidates
m Extract yields using fits to the diphoton mass spectra
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Neutral pion production (work in prog
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m Theory predictions from JHEP 09 (2014) 138
m Expected LHCDb uncertainties dominated by photon reconstruction efficiency
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Direct photon production (work in progress)
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Conclusion

m LHCD data has already had a
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12 m Entering an era of precision

’ measurements in the

shadowing regime

A Thank You!




