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• Highlights from the INT workshop

• Discussions about the forward heavy-ion 
program at LHC 
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 Plan of this talk
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• CERN Yellow Report (K. Akiba et al.  J. Phys. G43 
(2016) 110201 ) discusses about forward physics 
using AA and pA collisions

• dedicated chapter on photon-induced 
collisions using heavy-ions (UPCs: Ultra-
peripheral collisions)

• Since the CERN YR, we had one p-Pb run in  
Nov/Dec 2016 
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 Heavy-ion physics within  
Forward LHC WG
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LHC schedule 
CERN Yellow Report: CERN-PH-LPCC-2015-001
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• Growing interest from LHC collaborations on 
photon-induced collisions using heavy ions

• Now all LHC experiments studying heavy ions

• Dedicated/recent workshops at INT and Trento
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 Heavy-ion physics within  
Forward LHC WG
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• Understanding of the initial state produced in 
high energy nucleus-nucleus collisions 

• Understanding gluons and their self-
interactions in nucleons/nuclei

• Glueballs, exotic quarkonia …

• QED physics, radiative decays, strong fields

• Electro-weak final states 

• Beyond the Standard Model 
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 UPCs: Several studies are possible
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Understanding the initial state
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• Coherent J/ψ photoproduction in ultra-peripheral Pb-Pb collisions at sNN=2.76 TeV Phys.Lett. B718 (2013) 
1273-1283 

• Charmonium and e+e− pair photoproduction at mid-rapidity in ultra-peripheral Pb-Pb collisions at sNN√=2.76 
TeV  Eur.Phys.J. C73 (2013) 11, 2617 

• Exclusive J/ψ photoproduction off protons in ultra-peripheral p-Pb collisions at sNN√=5.02 TeV Phys.Rev.Lett. 
113 (2014) 23, 232504 

• Coherent ρ0 photoproduction in ultra-peripheral Pb-Pb collisions at sNN =2.76 TeV JHEP 1509 (2015) 095 

• Coherent ψ(2S) photo-production in ultra-peripheral Pb Pb collisions at sNN = 2.76 TeV Phys.Lett. B751 (2015) 
358-370 

• Measurement of an excess in the yield of J/\psi at very low pT in Pb-Pb collisions at sNN = 2.76 TeV  Phys. Rev. 
Lett.116 (2016) 22, 222301 

• Coherent J/ψ photoproduction in ultra-peripheral Pb-Pb collisions at sNN=2.76 TeV with the CMS detector CMS-
PAS-HIN-12-009. Submitted to PLB 

• Measurement of exclusive Upsilon in pPb collisions at sNN = 5.02 TeV  CMS-PAS-FSQ-13-009  

• Measurement of high-mass dimuon pairs from ultraperipheral lead-lead collisions at sNN =5.02 TeV with the 
ATLAS detector at the LHC  ATLAS-CONF-2016-025 

• Light-by-light scattering in ultra-peripheral Pb+Pb collisions at sNN = 5.02 TeV with the ATLAS detector at the 
LHC  ATLAS-CONF-2016-111
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10 UPC studies with heavy ions at the LHC
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http://www.int.washington.edu/PROGRAMS/17-65w/

 INT workshop
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• UPC studies serve as a forerunner of the Electron Ion Collider 
(EIC) experiments. 

 INT workshop
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• The goal of this workshop is to identify and discuss the 
theoretical challenges of photon-induced physics, and how to 
use this knowledge for physics studies at the EIC.

 INT workshop
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• Current status of nuclear PDFs and developments using photon-
nucleus data 
• Strategies for observing nonlinear and gluon saturation effects in 

photon - nucleus scattering 

 INT workshop
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Overview 

• Studying QCD with high energy photon-photon, photon-
proton and photon-nuclear interactions at RHIC and LHC  

• Searching for saturation effects in the proton  

• Nuclear effects at both low and high Bjorken-x  

• So far, most analyses have been carried out for exclusive 
VM photoproduction but new studies possible and 
ongoing dijets, diphotons…  

• Inclusive photo-nuclear and photon-proton reactions 
also possible and first studies ongoing  
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 INT workshop

48 participants  

Some selected slides….
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From E. Kryshen’s talk
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INT workshop
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 t-distribution 
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P. Kotko, A. Stasto, M. Strikman
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INT workshop
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INT workshop

2-particle correlations in UPC collisions? 
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INT workshop
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• Following the INT workshop, a White Paper on 
photon-nucleus/proton will be prepared in the 
US

• Coordinated by DTT 
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 White paper 
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• Forward/Diffraction LHC WG framework for 
discussing future runs and strategies 

• Provide input to LHCC/LHCP and similar 
scientific board at CERN

• Important to continue acknowledging the 
specific needs of this physics program and 
find solutions that work for all LHC 
experiments: special run within a special run
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 Heavy-ion physics within  
Forward LHC WG
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• Specific needs not always required in other 
physics programs using heavy ions 

• Luminosity determination (vdM scans) 

• Forward detectors, require some additional 
overhead 

• Use of RPs in p-Pb (special optics)
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 Special run within a special run
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LHC schedule Based on recent experimenta/theoretical results, 
important to provide inputs to the CERN/LHC 
scientific boards …many people interested in more  
p-Pb runs 
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