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Heavy dense QCD is similar to the three states Potts 
model with complex phase (𝛺 is Polyakov loop) 
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The symmetry between high density and low density
suggests the first order phase transition in the high-
density region. The parameter space is finite.
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The Critical Point & Singularities

We determine the critical 
point of this model by finite 
size scaling.

Binder cumulant

Susceptibility

There are singularities at 
h<0 (negative external field) 

They correspond to the 
Roberge-Weiss singularity.
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2-color QCD with 1-flavor (Canonical Approach)

In the heavy dense effective theory, 2-color QCD with 1-flavor fermion,

the canonical partition function 𝑍𝑐 𝑇,𝑁 is defined by
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The sign problem (N=odd)
is removed. We also discuss 
the overlap problem.

Results:
Speed of sound,
Chiral condensate etc.

𝑚

𝑇
𝐶𝑠
2 =

𝑑(Δ𝑝/𝑇4)

𝑑(𝜌/𝑇3)
( ത𝜓𝜓 /𝑁𝑠

3𝑁𝑡)/4𝑁𝑐


	スライド 1: Heavy dense QCD and Three state Potts model  with complex phase
	スライド 2: The Critical Point & Singularities
	スライド 3: 2-color QCD with 1-flavor (Canonical Approach)

