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§  This	  is	  our	  fourth	  workshop	  
§  The	  number	  of	  par.cipants	  grow	  (from	  35	  in	  2011	  to	  

80	  in	  2014)	  



§  QCD	  Evolu.on	  Equa.ons	  are	  important	  part	  and	  play	  cri.cal	  
roles	  in	  our	  understanding	  of	  QCD	  

§  RG	  Equa.on	  of	  coupling	  constant:	  asympto.c	  freedom	  	  
§  DGLAP,	  BFKL,	  BK,	  Collins-‐Soper	  evolu.on,	  TMD	  Evolu.on,	  RG	  

equa.ons,	  …	  
§  Factoriza.on,	  Evolu.on,	  Resumma.on	  



Simple	  parton	  model	  with	  bare-‐hand	  LO	  calcula.on	  
	  
	  

Much	  more	  advanced	  techniques	  (both	  analy.c	  and	  
numerical):	  NLO,	  NNLO,	  NLL,	  NNLL	  resumma.on,	  more	  

differen.al	  
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QCD	  	  



§  Bring	  experts	  on	  different/diverse	  QCD	  sub-‐fields	  together,	  simulate	  
discussions,	  and	  learn	  from	  each	  other,	  hopefully	  lead	  to	  new	  ideas	  
and	  new	  collabora.ons	  cross	  sub-‐fields	  

§  By	  working	  together,	  hope	  to	  make	  progress/breakthrough	  on	  QCD	  



Explore	  the	  QCD	  structure	  of	  
nucleon	  and	  nuclei	  

§  Where	  does	  the	  spin	  of	  the	  nucleon	  
come	  from?	  

§  How	  are	  the	  quarks	  and	  gluons	  
distributed	  in	  space	  and	  momentum	  
inside	  the	  nucleon	  

§  What	  happens	  when	  we	  go	  to	  small-‐
x?	  Does	  the	  gluon	  density	  saturate?	  

§  How	  does	  the	  quark	  and	  gluon	  
distribu.on	  in	  a	  large	  nucleus	  
compare	  to	  that	  in	  the	  nucleon	  

§  ……	  

Understand	  the	  associated	  QCD	  
dynamics	  

§  What	  are	  the	  QCD	  factoriza.on	  
formalism	  for	  the	  interested	  hard	  
processes?	  

§  Are	  the	  associated	  PDFs	  universal?	  
§  How	  do	  the	  PDFs	  evolve	  (factoriza.on	  

scale/rapidity/energy,	  etc)?	  	  
§  How	  to	  ambiguously	  probe	  all	  these	  

distribu.ons	  in	  experiments?	  
§  How	  to	  construct	  nucleon	  3D	  

tomography?	  
§  ……	  



	   	   	   	  

	   	   	   	  



Talks:	  allocated	  .me	  includes	  5	  minutes	  for	  
ques.ons	  and	  discussions	  

Change	  due	  to	  Snow	  Storm	  
in	  Denver	  

Monday	  Morning:	  11:50	  –	  12:15	  
Mariaelena	  Boglione→Markus	  Diehl	  
	  
Monday	  Afernoon:	  15:15	  –	  15:40	  
Stefano	  Melis→Igor	  Cherednikov	  
	  



We	  will	  send	  you	  informa.on	  
soon	  afer	  the	  workshop	  




