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LHCb Detector
• From heavy flavour physics to a general-purpose detector in the 

forward region. 
• Forward detector fully instrumented in . 
• Excellent tracking, momentum resolution, and particle 

identification.

2 < η < 5
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LHCb Dataset

 :  pPb 10−6 ≤ x ≤ 10−4  :  Pbp 10−3 ≤ x ≤ 10−1
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Prompt charged hadron production in  and  at  TeVpPb pp 5
Prompt : Any lepton or hadron with a mean lifetime   produced directly in the collision or from 
decays of shorter-lifetime particles. 
Long lived particles : 

τ > 0.3 × 10−10s

A=208

 : prompt charged particle yield 

: bin size 

: integrated luminosity.
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ℒ

Datasets at: sNN = 5TeV

: selected long tracks. 
 : purity of the signal. 

: reconstruction efficiency 
: selection efficiency 

: integrated luminosity.
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Phys. Rev. Lett. 128, 142004

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.142004
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.142004
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Prompt charged hadron production in  and  at pPb pp 5TeV

• Precise double differential  
cross-sections measured in 
multiple  range.η

Phys. Rev. Lett. 128, 142004

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.142004
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.142004
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Nuclear modification factor

Forward rapidity: 

• Strong suppression at forward rapidity down to  at low 
 .


• Discrepancy with theoretical  prediction is observed at low .

∼ 0.3
pT

pT

Backward rapidity: 

• Enhancement at backward rapidity for . 


• Pseudo-rapidity-dependent shape.


• Theoretical predictions do not reproduce the data.

pT > 1.5GeV/c

Phys. Rev. Lett. 128, 142004

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.142004
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.142004
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  ,  MeV
Q2
exp ≡ m2 + p2

T m = 256

xexp ≡
Qexp

sNN
e−η

Approximations to  :(x, Q2)

Continuous evolution of   with  
at different  between forward, 
central and backward  region.

RpPb xexp
Q2

exp
η

Charged hadron  :  dependenceRpPb (xexp, Q2
exp)

Phys. Rev. Lett. 128, 142004

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.142004
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.142004
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ALICE and CMS

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.142004
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.142004
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Phys. Rev. Lett. 128, 142004

ALICE and CMSLHCb

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.142004
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.142004
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Neutral pion production in pPb and pp

• Neutral pion production is sensitive to cold nuclear matter (CNM) effects. 
• First  production measurements in the forward and backward. 
• Input needed for direct photon production measurement.

π0

Data sets:

pPb and Pbp data at  TeV. 

 interpolated between  5 and 13TeV. 
sNN = 8.16

pp

• Neutral pions are reconstructed from to 
pairs of photons:  π0 → γcnvγcal

Kinematic  coverage:

 GeV/c 

 
 

1.5 < pT < 10
2.5 < ηcms < 3.5
−4 < ηcms < − 3

Neutral pion production in pPb and pp arXiv:2204.10608

https://arxiv.org/abs/2204.10608
https://arxiv.org/abs/2204.10608
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• Signal yield is fitted with a two-sided Crystal Ball function.


• Bremsstrahlung : Combination of converted photons with bremsstrahlung radiation.


• Combinatorial background: constructed with a proxy sample of charged tracks.

• Yields are then corrected by 
detector effects using simulation.

Neutral pion production in pPb and ppNeutral pion production in pPb and pp arXiv:2204.10608

https://arxiv.org/abs/2204.10608
https://arxiv.org/abs/2204.10608
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Neutral pion production in pPb and pp arXiv:2204.10608

Forward rapidity: 

• Strong suppression of  production.


• Results are compatible with prompt charged particles measurements.


•   is in agreement with nPDFs calculations.

π0

RpPb

Backward rapidity: 

• Enhancement of   production in .


•  Less pronounced than in charged particles : 


   =>  Might Indicates that there is a brayon enhancement, as observed in other 
experiments.


• Excess over reweighted nPDFs predictions => contribution from additional effects ?

π0 pT

RpPb

Forward rapidityBackward rapidity

https://arxiv.org/abs/2204.10608
https://arxiv.org/abs/2204.10608
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Nuclear modification of prompt  and p at 5 TeVπ, K
• This analysis is based on the  of prompt charged particles at 5 TeV.RpPb

The goal is to measure :
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Phys. Rev. Lett. 128, 142004

mailto:sara.sellam@usc.es
mailto:sara.sellam@usc.es
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.142004
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.142004


Nuclear modification factor
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Ph = 1 − ( fh
fake + fh

sec + fh
misID)
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SMOG:fixed-target program 
LHCb-PUB-2018-015

SMOG: System for Measuring Overlap with Gas.  
Noble gases at a pressure of mbar are injected into the VELO.O(10−7)

Access nPDF anti-shadowing region: 

xF ≃
2
sNN

M2 + p2
T sinh(y*)y = y* + ln(

sNN

mp
)
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http://cds.cern.ch/record/2649878/files/LHCb-PUB-2018-015.pdf
http://cds.cern.ch/record/2649878/files/LHCb-PUB-2018-015.pdf
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Conclusion 

• Hadron production in pPb collisions at LHCb provide unique access to the saturation region.


• Future measurements in SMOG will provide a better understanding of the high x saturation region. 


                Nuclear modification factor of light hadrons with SMOG samples for example in / ?.


•  in SMOG can offer a better understanding of the enhancement observed in the large-x region.

pNe pHe

RpA


