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Introduction

Conjecture

Strange Quark Matter (SQM) could be the
absolute ground state of strongly interacting
matter

A. R. Bodmer, Phys. Rev. D, 4 (1971) 1601

E. Witten, Phys. Rev. D, 30 (1984) 272

# #4%(Chun-Yuan Gao) Compact stars in the QCD phase diagram II



Introduction

Stability of SQM and the dynamical chiral
symmetry breaking

SQM may not be absolutely stable when
realistic current quark masses are
introduced which has its origin in the
spontaneous breaking of chiral symmetry:.

M. Buballa, M. Oertel, Phys. Lett. B 457 (1999) 261
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Introduction

Finite size effects and the chiral symmetry
breaking

Chiral symmetry restoration is enhanced by
the finite size effects for droplets with
relatively small baryon numbers.

O. Kiriyama and A. Hosaka, Phys. Rev. D 67 (2003) 085010
S. Yasui, A. Hosaka, and H. Toki, Phys. Rev. D 71 (2005)
074009
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Introduction

NJL4+MIT bag model

be suitable for studying the dynamical chiral
symmetry breaking in strangelets with small
baryon numbers at zero temperature

S. Yasui and A. Hosaka, Int. J. Mod. Phys. E, 15 (2006) 595
S. Yasui and A. Hosaka, Phys. Rev. D, 74 (2006) 054036

# 4% (Chun-Yuan Gao) Compact stars in the QCD phase diagram II



Introduction

Importance of finite temperature

Physics of strangelets and the quark
droplets at finite temperature should have
important implications for the cosmological
quark-hadron phase transition and heavy

ion collision experiments.

C. Greiner, D.-H. Rischke, and H. Stocker, Phys. Rev. D, 38
(1988) 2797

C. Greiner, P. Koch, and H. Stocker, Phys. Rev. Lett., 58, 1825
(1987); Phys. Rev. D, 44, (1991) 3517
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Introduction

To extend the model in quantum statistical
approach

A grand canonical partition function

=="Trexp [—ﬁ(ﬁ — uN)
For stable strangelets in vacuum

P =0

% 44%(Chun-Yuan Gao)
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ability of Strangelets Energy per baryon at zero temperature(T'=1MeV)
Free ene: per baryon at finite temperature

Strangene: wumber per baryon at finite temperature
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Summary and conclusions

o A model for strangelets at finite
temperature is built, in which the quark
masses are dynamically generated.
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Summary and conclusions

o A model for strangelets at finite
temperature is built, in which the quark
masses are dynamically generated.

o The baryon with A=1 is the most stable.

o Obvious shell structure may exist in
strangelets with A <100

o The masses of strange quarks inside the
strangelets increase as the temperature

rises.
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Summary and conclusions

o The “abnormal” phenomenon that the
strange quark mass inside the strangelets
increases as temperature rises 1s
illustrated by two reasons:
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Summary and conclusions

o The “abnormal” phenomenon that the
strange quark mass inside the strangelets
increases as temperature rises is
illustrated by two reasons:

@ the volume expanding
@ the finite size effect.
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Summary and conclusions

Summary and conclusions

o The “abnormal” phenomenon that the
strange quark mass inside the strangelets
increases as temperature rises is
illustrated by two reasons:

@ the volume expanding
@ the finite size effect.

o The dynamical chiral symmetry breaking
leads to a considerable change of the
charge-mass ratio of the strangelets
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