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Run 2 (2015-2018)

Gasses: Ar, Ne, He

Beams: p, Pb

Datasets taken in 2025

• 15 new datasets

• Collider mode

• Fixed Target
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Transverse 𝚲 Polarization 

in pPb and pNe

• Λ polarization cannot be explained by QCD

• LHCb  data is consistent with world trend 

as a function of Feynman x.

Polarity Violation?

• Λ polarization evident at highest xF value 

measured by LHCb

• No clear dependence on pT

• LHCb forward data 1.5 < y* < 4

• LHCb backward data -5 < y* < -2.5
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The LHCb Experiment

The LHCb Detector: Forward 

spectrometer with full tracking, particle 

ID, hadronic and electromagnetic 

calorimetry and muon ID in 2 < η < 5 
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Charmonium Production
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Strangeness Enhancement 

in Open Charm

• Heavy quarks move relatively slowly, making 

them especially sensitive to the QCD medium

• Production of mesons with strange quarks is 

expected to be enhanced in a dense hadronic 

environment

• 𝜎𝐷𝑠+/ 𝜎𝐷+  as a function of charged particle 

multiplicity

• Cross-section ratio cancels out initial state 

effects and is dominated by final state effects

• Clear enhancement of the 𝐷𝑠
+ as charged 

particle multiplicity increases

• Models fail to describe the data

LHCb-FIGURE-2025-004

The polarization vector ෠𝑃Λ is aligned with the normal vector, ො𝑛,to 

the Λ production plane; θ is the angle between the momentum 

of the decay proton and ො𝑛 in the Λ rest frame
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Run 3 (2023-2026)

Gasses: Ar, Ne, He, 

               H2, D2, Xe

Beams: p, Pb, O, Ne

With SMOG2, fixed target and collision 

data can be taken simultaneously!

Open Charm Production
• New measurements of the 𝐷+ and the 𝐷𝑠

+

• Evidence of an enhanced yield of the 𝐷𝑠
+ relative 

to 𝐷+ 

Nuclear Modification Factors

• FIRST measurements of the nuclear modification 

factor, RpPb 

• RpPb measured down to 0 pt

• Study Cold Nuclear Matter effects in pPb where 

Quark Gluon Plasma effects are not dominant

• Large asymmetry between forward and backward, 

consistent with nuclear parton distribution 

functions and CGC calculations

• LHCb forward data 1.5 < y* < 4

• LHCb backward data -5 < y* < -2.5

• Evidence of a dependence on pT and y

Phys. Rev. D 110 (2024) L031105

Behavior cannot be described 

by fragmentation alone!

Open Charm Mesons in 2024 PbPb Data

• 𝐷𝑠
+ and 𝐷+   candidates in the 𝐾+𝐾−𝜋+ channel
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