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Elevator Pitch 

  If	  the	  QGP	  medium	  at	  LHC	  is	  weakly	  coupled,	  then	  we	  should	  study	  it	  
–  Measurements	  of	  QCD	  asymptoNc	  freedom	  is	  in	  the	  realm	  of	  HEP	  physics	  

  Such	  borderline	  project	  is	  aligned	  with	  the	  ASC	  strategy	  for	  expansion	  beyond	  HEP	  

  Longitudinal	  segmentaNon	  of	  ATLAS	  calorimetry	  provides	  us	  with	  a	  compeNNve	  
advantage	  (vs.	  CMS)	  in	  jet	  quenching	  studies,	  where	  the	  background	  subtracNon	  of	  
the	  underlying	  event	  is	  done	  per	  each	  calorimeter	  cell	  
–  Most	  of	  the	  (low-‐energy)	  underlying	  event	  background	  is	  deposited	  in	  the	  first	  

compartment	  

  Argonne	  ATLAS	  group	  experNse	  in	  calorimetry	  and	  jet	  shape	  analysis	  provide	  
compeNNve	  advantage	  in	  jet	  quenching	  studies	  

  PotenNal	  for	  computaNonal	  physics	  project	  at	  ALCF	  

  High	  outreach	  value	  of	  the	  studies	  that	  “will	  bring	  important	  insights	  into	  the	  
evoluNon	  of	  the	  early	  Universe,	  and	  into	  the	  nature	  of	  the	  strong	  force	  that	  binds	  
quarks	  and	  gluons	  together	  into	  protons,	  neutrons,	  and	  ulNmately	  all	  the	  nuclei	  of	  
the	  periodic	  table	  of	  elements”	  	  
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QGP Medium at RHIC is Strongly Coupled 

E.	  Iancu	  arXiv:0812.0500	  
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Expected 

=	  	  7	  …	  22	  GeV2	  /	  fm	  
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  ExpecNng	  QGP	  medium,	  which	  is	  1.5	  Nmes	  more	  strongly	  coupled	  than	  at	  RHIC	  



Observed 

  q-‐hat	  	  	  ~	  30	  GeV	  /	  	  L2	  	  	  ,	  	  	  	  	  using	  <L>	  =	  4.2	  fm,	  1	  fm-‐1	  =	  0.197	  GeV,	  CR	  *	  αs	  =	  1	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  ~	  0.3	  GeV2	  /	  fm	  

  If	  the	  QGP	  medium	  at	  LHC	  is	  weakly	  coupled,	  then	  we	  should	  study	  it	  
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30	  GeV	  



Backup 
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Related DOE Nuclear Physics R&D  
on “Strongly Coupled Quark-Gluon Plasma” (sQGP) 
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Argonne Expertise in QFT Computations 

Katrin Heitmann	  
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Argonne Expertise in Lattice QCD Computations 
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Secondary Interactions in pp-collisions at LHC 

  CMS	  “ridge”	  effect	  shows	  that	  secondary	  interacNons	  in	  pp	  are	  observable	  at	  LHC	  
–  There	  could	  be	  an	  observable	  jet	  quenching	  effect	  in	  pp	  

•  Perhaps	  ~20	  Nmes	  less	  than	  in	  PbPb,	  since	  jet	  quenching	  is	  an	  L2	  effect	  
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Relevance of Expertise in Jet Shapes Measurement 
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C. Salgado	  
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