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Dielectron Spectrum Observed at RHIC	


PHENIX	
  Collabora9on,	
  Adare,	
  et	
  al.	
  (2010)	


・experimental data exceed 
cocktail sum at low mass region	


・non-hadronic resource seems 
to be needed.	


Dilepton production rate 

・It	
  is	
  desirable	
  to	
  evaluate	
  the	
  
produc9on	
  rate	
  from	
  strongly-­‐
coupled	
  QGP	
  non-­‐perturba9vely.	


・QGP	
  origin??	


Large	
  enhancement	
  	
  
at	
  low	
  mass	
  region	


Use	
  quark	
  propagator	
  measured	
  
on	
  the	
  laTce	


※	
  STAR	
  reported	
  different	
  spectrum	




Perturbative Calculation of Dilepton Rate  
from Deconfinment Phase 	


photon	
  self	
  energy	
  at	
  1loop	
  order	
  in	
  
resummed	
  perturba9on	
  theory	
  

Now	
  P
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Dilepton	
  produc9on	
  rates	
  is	
  obtained	
  from	
  	
  	
  	
  	
  	
  	
  	
  by	
Πµν

Braaten,	
  Pisarski,	
  Yuan	
  (1990)	


McLerran, Toimela (1985); Weldon(1990); Gale, Kapusta	
  (1991)	


No	
  vertex	
  	
  
correc9on	


Πµν =

HTL	
  
vertex	


HTL	
  quark	
  
propagator	


Perturba9ve	
  analysis	


“Photon	
  self	
  energy”	




Strategy: use lattice quark propagator 

We	
  calculate	
  Πµν	
  using	
  quark	
  propagator	
  calculated	
  on	
  the	
  laTce	
  
with	
  vertex	
  correc9on	
  to	
  sa9sfy	
  gauge	
  invariance.	


Schwinger-­‐Dyson	
  equa9on:	


W.T.	
  iden9ty	


Determine	
  
the	
  vertex	


Photon-­‐quark	
  vertex	


gauge	
  invariant	


LaTce	
  quark	
  propagator	


data from Kaczmarek	
  et al. (2012)	




Mlepton	
  pair/mT	


Rate	
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our	
  result	

HTL	


	
  free	
  quarks	


低エネルギー領域で	
  
10倍程度の増大	


T=1.5Tc	
  
Tc=290MeV	
  
mT〜350MeV	


HTL	
  perturba9on	


Result 

enhancement	


van	
  Hove	
  singularity	



