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Eight Years of Exciting Heavy-Ion Physics @ LHC
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Small Systems
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Collective phenomena in pp and p-Pb

collisions have caused a paradigm shift
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ÅCERN-wide process to document physics programme (Ą twiki)

ïfor High-Luminosity LHC (from 2021 for HI, from 2026 for pp)

ïfor potential High-Energy LHC (doubling the energy, from 2040)

ÅYellow report with 5 chapters

ïWG1: SM | WG2: Higgs | WG3: BSM | WG4: Flavour | WG5: Heavy Ions

ïFinalization by the end of this year

ï10-page summaries (one for HL, one for HE) as input to European Strategy Group

ÅWG5 HI steered by Zvi Citron (ATLAS), Jan Fiete Grosse-Oetringhaus (ALICE), John Jowett (LHC), 

Yen-Jie Lee (CMS), Urs Wiedemann (TH), Michael Winn (LHCb) + Andrea Dainese (steering committee)

ÅGeneral workshops: October 2017 | June 2018 | 1st March 2019

ÅNext WG5 General Meeting on October 30-31

ÅMailing list: hllhc-wg5@cern.ch (Ą e-groups)
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HL/HE-LHC Physics Workshop
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Timeline

End Oct: Review within WG5

Nov 17th: Cross-review between WGs

Dec 10th: Submission to arXiv

https://twiki.cern.ch/twiki/bin/view/LHCPhysics/HLHELHCWorkshop
https://indico.cern.ch/event/647676/timetable/
https://indico.cern.ch/event/686494/
https://indico.cern.ch/event/758181/
mailto:hllhc-wg5@cern.ch


Å Ch. 1: Future physics opportunities for high-density QCD with ions and proton beams at LHC 

(WG5 conveners)

Å Ch. 2: Accelerator performance with heavy ions (John Jowett, Michaela Schaumann, Roderik Bruce)

Å 8 chapters ñby observableò, with experimental projections

o Light flavour and nuclei Francesca Bellini (ALICE)

o Flow, polarisation, magnetic effects Soumya Mohapatra (ATLAS)

o Open heavy flavour Elena Bruna (ALICE) / Gian Michele Innocenti (CMS)

o Jets and energy loss Marta Verweij (CMS)

o Quarkonia Emilien Chapon (CMS) / Anton Andronic (ALICE)

o Thermal radiation and di-leptons Michael Weber (ALICE)

o Physics of small systems Jan Fiete Grosse-Oetringhaus / Constantin Loizides (ALICE)

o Nuclear PDFs and small-x Michael Winn (LHCb)

Å Ch. 11 on other opportunities (ggcollisions (Iwona Grabowska-Bold (ATLAS)), fixed-target collisions, 

p-O short run for cosmic rays (Hans Dembinksi))

Å Ch. 12 on opportunities with HI at HE-LHC (Andrea Dainese, David dôEnterria, Carlos Salgado)

WG5 Yellow Report outline and chapter coordinators
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ÅThe quest for the QGP has turned into a precision exercise

ÅThe questions remain puzzling and exciting
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Open Questions
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ÅQGP ñonsetò in light of the discoveries in small systems

ÅCollective effects in small and dilute systems?

Christian Bierlich, 

Workshop on physics 

at HL-LHC, 31.10.17

ÅWhat is the underlying dynamics?

ïModel describing long wavelength (ideal fluid) and short wave-length ("quenching") behavior

ÅWhat are the (relevant) degrees of freedom / microscopic structure?

ÅHow to derive behavior from QCD?



Goals for HL-LHC Era
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1
Characterize the macroscopic long-wavelength 

QGP properties with unprecedented precision

Access the microscopic parton dynamics 

underlying the QGP properties2

Investigate unified picture of particle production 

from small to large systems
4

Probing partonic content in nuclei and search 

for possible onset of parton saturation
3


