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Outline of WG5 Yellow Report

A Future physics opportunities for high-density QCD with ions and proton beams at LHC (WGS5 conv.)
A Accelerator performance with heavy ions (Roderik Bruce, John Jowett, Michaela Schaumann)
A Physics chapters (given here in random order), and coordinators

Jet Observables Marta V (CMS)

Open Heavy Flavor Elena B (ALICE)
Quarkonia Anton A (ALICE) - EmilienC (CMS)
Chiral restoration vidileptonsand thermal radiation vidileptons& photons  Michael W (ALICE)
Flow/Correlations SoumyaM (ATLAS)
Production of light nuclear states and redrticle fluctuations Francesca B (ALICE)
Emergence of Hot and Dense QCD in Small Systems JanFiete (ALICE)
nPDFsmalkx Michael W CHCD

A Other opportunities
A Physics with lighter ions coordinated by Zvi Citron (ATLAS)
A Physics with gamma-gamma collisions Iwona Grabowska-Bold (ATLAS)
A Fixed-target with existing detectors (LHCb, ALICE?) A to be presented briefly and refer to PBC report
A Inputs to cosmic-ray physics from p-nucleus collisions at LHC Hans Dembinski (LHCb)

A Opportunltles Wlth HI at HE-LHC (DaV|d d 6 Ent ,&€arlos Salgado)
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Relativistic Heavy lon Collisions
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Parton Distribution Function (PDF)
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Opportunity at HL-LHC for nPDF

Ultra-peripheral collisions in PbPb and inclusive pPb collisio
characterisation of initial wave-functions

» large kinematic range at the LHC for high-energy QCD

» HL-LHC: improve knowledge on nuclear PDFs and on QCD phenomena
beyond collinear factorisation ; onsetof gluon saturation?
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Kinematic planes for UPC LHC kinematics from arXiv:0706.3356; currently used pPb
in arXiv:1612.05741 by N. Armesto.
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Observables in Ultra-Peripheral Collisions

Ultra-peripheral collisions: electromagnetic probe
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opportunities to enlarge observable range and kinematic range

focus on two observable groups: vector mesons and dijets

theoretical status and perspectives to probe low-x and nuclear diffractive
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Current status of nuclear suppression with vector mesons using UPC in pPb and in
PbPb mode by E. Kryshen et al.: can be largely improved with clean exclusive final

states with dileptons.
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Measurements with Inclusive pPb Collisions

Inclusive pPb collisions: partonic probe

» progress of nuclear PDF constraints and low-x insights with HL-LHC,
e.g., non-linear dynamics that links with TMDs

» expanded menu of clean work horses: W,Z, dijet, Drell-Yan and photon
production

» explore opportunities with heavy flavour production up to the top quark
and the correlation measures for nPDF as well as low-x phenomenology

» quantitative estimate of data impact on PDFs in preparation

Constraint from Top production

Need ~2 /pb pPb collisions ( 10x Run 2)
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