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Use of Zc(n)
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Correspondence with QCD phase diagram?
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1

absolute value

This I1s not a crazy Idea.

H
Zco(T,n,V) = Z <E,n exp (T) E,n> real, positive

E

IT there I1s a well defined transfer matrix on the lattice.
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Where iIs the sign problem?

Z and positive at high T
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Where iIs the sign problem?
B=0.9, k=0.137, 200 configurations
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Where iIs the sign problem?

_ Ay and charge conjugate 4j,
Zn'is complexmp ' R

does not appear with equal possibility
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B=0.9 is far from the continuum limit

Nt=4 I1s too small

Take continuum limit!
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Mass dependence
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-® Canonical approach is a good choice for finite density QCD.
& Hopping parameter expansion works more than we expected.
-2 We may observe the deconfinement phase transition.

- We may observe the chiral restoration.

1/(VT)log(Zo(ng)/Zc(0))

pressure chiral condensate
= 124 760 .
T 10 ® ) 735 7 i
N é - 750 el
= 8 & 745 BE S
K | A 740 |
N 6 C 735
(@) i O 730 |
s ¢ L 725 |
T2 v 720 |
— — S 715 |
-40-30-20-10 0 10 20 30 40 = 710
e 3 2 1 0 1 2 3 3 2 -1 0 1 2 3
wT w/T

=09 p=I1.1 B=1.3 p=17 pB=1.9



-2 Why ZC(n) is complex?

-® Physics or artifact?

-& Fugacity expansion and transfer matrix?

-2 Overlap problem?

-® sea quarks at imaginary chemical potential.
-# Study at various parameters.

-® Quark mass

-2 Volume

-2 Nt (continuum limit)

-# Formulation beyond hopping parameter expansion.
-® Reduction formula

- Numerical Fourier transformation



