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Enhancement!	


2-­‐pole	
  quark	
  spectral	
  func;on	
  
obtained	
  by	
  quenched	
  lQCD.	


pole	
  posi;ons	
  and	
  residues	


O. Kaczmarek, et al.(2012)	


ρ+ ω( ) = Z+δ ω −E+( )+ Z−δ ω −E−( )

k ⋅ k
p+ k

p( )= S−1 p+ k( )− S−1 p( )

Propagator	
  determines	
  vertexes	
  by	
  
Ward-­‐Takahashi	
  iden;ty	
  and	
  isotropy	
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⇒

Dilepton production at 
PHENIX shows an 
enhancement at low energy.!

QGP contribution?!
Deconfined	
  Phase	
 γ	
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Previous study:!
HTL resummed perturbation theory at 1-loop order!

Non-perturbative analysis is desirable	


E. Braaten, R. D. Pisarski and T. C. Yuan (1990)	


・	
  van	
  Hove	
  singularity	
  
・	
  Landau	
  damping	
  contributes	
  to	
  	
  
　produc;on	
  rate	
  
・	
  Domain	
  contribu;on	
  from	
  con;nuum	
  	
  
　part	
  of	
  quark	
  spectral	
  func;on	


L. D. McLerran, T. Toimela (1985); H. A. Weldon(1990); C. Gale, J. I. Kapusta (1991)	


T=3Tc	

Tc=290MeV	


mT=0.744T	
  
　 ≒2.2Tc	


q0:dilepton	
  	
  
	
  	
  	
  	
  	
  invariant	
  mass	


Larger	
  than	
  	
  
	
  	
  	
  	
  	
  	
  	
  HTL	
  result	


Virtual	
  photon	
  emission	
  	

quasi-­‐par;cle	
  pair	
  annihila;on	
 Landau	
  damping	


E+	
  or	
  E-­‐	
 γ*
	


Dilepton invariant mass!
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pair	
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  V.C.	
 Landau	
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Virtual	
  photon	
  emission	


Similar	
  result	
  for	
  1.5Tc	
  	


Enhancement	
  around	
  1.5mT	
  is	
  caused	
  by	
  Landau	
  damping.	
  	

Rescabering	
  of	
  thermally	
  excited	
  quasi-­‐par;cles	
  enhance	
  dilepton	
  
produc;on	
  rate.	
  	
 With	
  vertex	
  correc;on,	
  the	
  gap	
  structure	
  disappears.	
  	


Plasmino	
  density	
  of	
  states	
  and	
  density	
  of	
  integrated	
  states	
  diverse.	

2	
  divergence	
  comes	
  from	
  van	
  Hove	
  singularity.	
 In	
  this	
  formalism,	
  a	
  contribu;on	
  from	
  all	
  photon	
  emission	
  

diagram	
  with	
  V.C.	
  is	
  expressed	
  in	
  a	
  propagator	
  zero	
  point.	
  
This	
  contribu;on	
  to	
  produc;on	
  rate	
  fill	
  in	
  the	
  gap.	


・We	
  calculated	
  dilepton	
  produc;on	
  rate	
  from	
  sta;c	
  QGP	
  using	
  the	
  quark	
  propagator	
  obtained	
  in	
  quenched	
  laAce	
  QCD	
  and	
  SDE.	


・Produc;on	
  rate	
  enhanced	
  for	
  q0	
  =	
  300	
  ~	
  600	
  MeV.	
  ⇒	
  origin	
  of	
  the	
  large	
  enhancement	
  reported	
  at	
  RHIC	
  by	
  PHENIX	
  group?	


・Future:	
  dilepton	
  produc;on	
  “yield”	
  from	
  QGP	
  using	
  these	
  data.	


In	
  virtual	
  photon	
  emission	
  diagram,	
  any	
  external	
  gluon	
  
is	
  included	
  in	
  dressed	
  quark	
  propagator.	
  	


q0/mT	


Our	
  Result	
  
No	
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Also see STAR Collaboration, L. Adamczyk, et al.(2013)	


Normal	


Plasmino	
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Πµν =

Nonzero	
  strength	
  in	
  region	
  X.	
  	


Dilepton	
  produc;on	
  rate	


Photon	
  decay	
  rate	
  appears	
  because:	
  	

quark	
  spectral	
  func;on	
  has	
  two	
  pole	
  
⇔	
  quark	
  propagator	
  has	
  a	
  zero	
  point	
  
⇔	
  quark	
  self	
  energy	
  has	
  a	
  pole	


HTL	
  
vertex	


HTL	
  quark	
  
propagator	


No	
  corresponding	
  annihila;on	
  process	
  nor	
  Landau	
  
damping	
  of	
  two	
  quasi-­‐par;cles.	
  	


The	
  strength	
  comes	
  from	
  a	
  pole	
  of	
  photon	
  self	
  energy.	
  	


two	
  poles	
  of	
  quark	
  spc	



