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Order of Phase Transition for µB ~ 0 

Y. Aoki et al., Nature443:675-678,2006 

Physical quark masses 
Continuum limit 
Simulations along Lines of Constant Physics  
mK/mπ = 3.689; fK/mπ = 1.185 
Staggered fermionic action 

No significant volume dependence (8 times difference in volumes) 
Phase transition at high T and µΒ = 0 is a cross over 

T grows with 6/g2, g : gauge coupling  

1st order : 
      Peak height ~ V 
      Peak width ~ 1/V 
Cross over : 
      Peak height ~ const. 
      Peak width ~ const. 
2nd order : 
     Peak height ~ Vα 

Lattice results on electroweak transition in standard model 
is an analytic cross-over for large Higgs mass 

K. Kajantie et al., PRL 77, 2887-2890,2006 

Relevant to LHC and 
current RHIC regimes 
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Method to determine the CEP:
• find largest temperature were all expansion 

coefficients are positive
• determine the radius of convergence at that

temperature   

T CEP

µCEP

Fodor, KatzGavai, Gupta
Nt=6Nt=4 Nt=4

all expansion
coefficients 

positive:
singularity
on the real

axis!
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The Resonance gas limit:
p

T 4
= G(T ) + F (T ) cosh

(
µB

T

)

→ ρn =
√

(n + 2)(n + 1)
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