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Messages In this talk

¢J-PARC and NIKA are an ideal place

. . Don’t forge
to study finite density QCD.

€Lattice QCD can be a useful tool here.
(We can avoid from Sign problem.)
@ We can calculate even hadron masses at finite density.
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Phase Transition
Line ?
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Muroya, Nakamura and Nonaka
arXiv 0211010 Phys. Lett. B551,(2003) pp305-310
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pION Mass

by Goy

1/1c=0.93

Even near Ic,
they are stable !
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Phase Structure In
pure Imaginary [/

(det A(p))* = det A(p)" = det A(—p*)

= 1] * det A: Real !



Comparison of obtained §
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Why imaginary [l 7

In our worlq, L/ Is real !

How to obtain the information at real /l,

1. Continuation by Fugacity Expansion
(—> Next slide)

Oni apanese demon

2. Taylor expansion -
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Fugacity Expansion

Z (i, T') : Grand Canonical Partition Function
Zn (T) . Canonical Partition Function

Inverse transtformation:

[

Zn = | o """ Zao (0 = T)

A.Hasenfratz and Toussaint (1992)

Imp

Zn, can be determined in maginary [l regions.
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Effective model study + Lattice
(Under consideration)

® Effective models:

@ Hosaka, Phys. Lett. B244, 363 (1990),
“Meson properties at finite density 1n
an extended Nambu-Jona-Lasinio model”

@ Ishii, Miyahara, Kouno and Yahiro, Phys.
Rev. D 99, 2019, “Extrapolation for meson

screening masses from imaginary to real
chemical potential”

& We compare Results of Lattice and Effective model
and Effective model can give Results at real l,l,
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Summary

¢ At J-PARC and NIKA, high density hadron states
are realized

High intensity beam and fixed targets at J-PARC 1s good for non-simple measurement.

¢ Lattice simulations can study at imaginary chemical
potential regions.

¢ We can study the high density hadron world (i.e., real
chemical potential regions) from the information at
Imaginary chemical potential data.

¢ This is a preparatory study on a small lattice (Nt=4).
We will go to more realistic one (Nt=0).
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