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Validity  at  high  resolution,  
transport  coefficients  for  near  on-‐‑shell  partons
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Notion  of  transport  coefficient  valid  in  the  regime  of      
µμ  >>  ΛQCD

A  hierarchy  of  scales:    Q  >>  µμ>>ΛQCD
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Full  jets  depend  on  many  things

Many things happen
to a jet and the energy
deposited by the jet

See  talk  by  M.  Kordell  
other  talks  in  MC  session

This  talk  will  only    
focus  on  leading  hadrons



In  all  calculations  presented  
bulk  medium  described  by  viscous  fluid  dynamics

RAA ⇠
dNAA
dpT dy

Nbin
dNpp

dpT dy

q̂(~r, t) = q̂0
s(~r, t)

s0

s0 = s(T0)

Medium  evolves  hydro-‐‑dynamically  as  the  jet  moves  through  it  
Fit  the  q  for  the  initial  T  in  the  hydro  in  central  coll.^



Reasonable  agreement  with  data,    
no  separate  normalization  at  LHC

Without  any  non-‐‑trivial  x-‐‑dependence  (E  dependence)  

From  RHIC  to  LHC  circa  2012



Results  from  the  JET  collaboration

Do  separate  fits  to  the  RHIC  and  LHC  data  for  maximal  q  
without  assuming  any  kink  in  the  q  vs  T3  curve

^
^

K. Burke et al. 



Non-‐‑Monotonic  behavior  
what you may think this means!

T

q̂(T )
T 3

If  this  is  true,  must  effect  the  centrality  dependence  of  RAA,    
v2,  and  its  centrality  dependence  at  a  given  collision  energy



LHC  RAA  without  a  bump  in  q/T3^



v2  at  LHC  without  a  bump  in  q/T3^



v2  at  RHIC  without  a  bump  in  q/T3  ^
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,in  terms  of    W,  we  get

q̂Calculating                  with  more  care



Final  state  is  close  to  ``on-‐‑shell’’  
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Also  we  are  calculating  in  a  finite  temperature  heat  bath  
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Can  evaluate  on  Lagice,  see  talk  by  C.  Nonaka



What  one  usually  does  at  this  point
• Take  the  q—  to  be  infinity

This  makes            into  a  one  dimensional  quantity  
an  assumption  of  small  x  or  high  E.  
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None  of  these  NLO  corrections  have  been  tested  in  
phenomenology.    

q  at  vanishing  x  has  been  taken  to  NLO  ^

http://arxiv.org/abs/arXiv:1403.2323
http://arxiv.org/abs/arXiv:1403.1996


What  is  x  for  a  QGP
• Bjorken  x  in  DIS  on  a  proton    

• In  rest  frame  of  proton  

• In  the  PDF
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In  the  rest  frame  of  the  proton,  x  ~  η  

We  can  compare  η  values  between  DIS  and  heavy-‐‑ions



How  about  x  or  η  dependence  of  q
• The  Glauber  condition  prevents  a  direct  application  
of  this  established  procedure.  

�
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◆
forces  the  incoming  lines    off-‐‑shell

q  is  a  3-‐‑D  object  depending  on  x,  kT  
Like  a  TMDPDF,      
at  large  kT  can  refactorize  to    
regular  PDF  X  radiated  gluon    
Contributions  start  at  order  αS  ,  

^



A  factorized  picture

p ⇠ Q(1, �2, �)

k ⇠ Q(�2, �2, �)k ⇠ Q(�2, �2, �)

q ⇠ Q(�2, 1, �)q� =
q0 + q3p

2
q� ⇠ Q
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Input  PDF  at  Q2  =  1  GeV2

x x x

Sea  like Wide  Valence Narrow  Valence



Sea-‐‑like  PDF  of  the  QGP
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Narrow  valence  like  PDF  of  QGP
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Wide  valence  like  PDF  of  the  QGP
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What  does  this  mean?

• Possible  resolution  of  the  JET  puzzle  

• Based  on  consistent  Q2  evolution  of  q  

• Should  have  x  evolution  at  high  energy    

• Will  be  done  in  reverse  very  soon,  will  get  PDF’s  with  
bands  (by  Quark  Mager  !!!)  

• Applying  TMD  systematics,  may  complicate  this  
interpretation.  



Near  side  and  away  side  correlations

A  wide  range  of  single  particle  observables  can  be  explained  
by  a  weak  coupling  formalism


