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Comparison with other methods
canonical approach

re-weighting
Taylor expansion

pressure/T^4

μB/T

quark number

μB/T

susceptibility

μB/T

(Nagata-Nakamura 2012)OK with reduction formula

Validity of hopping parameter expansion: R.Fukuda



Use of Zc(n)
We have the analytic form of Z(µ) =

1X

n=�1
Zn⇠

n

3. Zeros of Z(ξ) in complex ξ plane Lee-Yang Zeros

�
x
x
xx
x
x

Phase Transition

β＝1.9 : T>Tc S.Oka : next talk!



Plan of the talk
1. Introduction 
2. Hopping parameter expansion 
3. Numerical setup 
4. Canonical partition function Zn 
5. Hadronic observables 
6. Conclusion
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• μ/T vs μ 
• mass is not the same.
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Overlap problem?
Comparison between µI/T = 0, 0.5, 1, 2⇡/3

T/Tc=0.67
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Conclusion
 Canonical approach is a good choice for finite density QCD. 
 Hopping parameter expansion works more than we expected. 
 We may observe the deconfinement phase transition. 
 We may observe the chiral restoration.

Zn pressure
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2nd cumulant of chiral condensate
No renormalization! No subtraction! Sorry...

Preliminary!

Chiral restoration?
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