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RMF with Chiral Symmetry: Chiral Collapse

Naive Chiral RMF models — Chiral collapse at low p (Lee-Wick 1974)

L=%(8u06“0+6un6”n)

Prescriptions

cm coupling (too stiff EOS) _A( 2+7T2)2+u—2(0'2+1T2)+CO'
(Boguta 1983, Ogawa et al. 2004) 4 2

Loop effects (unstable at large o) +Nid, y"*N-g,N (O‘-l—i TT ys)N
(Matsui-Serot, 1982, Glendenning 1988,
Prakash-Ainsworth 1987, Tamenaga et al. 2006) Energy Density at py=(1-5) p,

Higher order terms (unstable at large o) 100 | @ model (@) Boguta (o”0)) f
(Hatsuda-Prakash 1989, Sahu-Ohnishi 2000) S0 | },f“
Dielectric (Glueball) Field ! S T ———
representing Scale anomaly 1000 Baryon Loop (<o log o™) | Sahuo-CYhnishi IIU w.ag, o)
(Furnstahl-Serot 1993,Heide-Rudaz-Ellis 1994, “z 500 X II
Papazoglou et al.(SU(3)) 1998) E 0 _'—_“-‘l‘:-—-——_\
Different Chiral partner assignment g 1000 | m;"hwﬂ ”:_“
(DeTar-Kunihiro 1989, Hatsuda-Prakash 1989, e \‘:}: h___\;;:
Harada-Yamawaki 2001, ) — N —
Zschiesche-Tolos-Schaffner-Bielich-Pisarski, woog | Nueleon contribution \ Py=0 o mode
nucl-th/0608044) — SU /(3) extention ? 500
i
Nucleon Structure g - 10

o iMey)

i&@omas 1994, Bentz-Thomas 2001) o Mev)
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Constituents in Dense Matter

Supernova Matter EOS with Y + Application to BH formation
Ishizuka et al., JPG35('08)085201[arXiv:0802.2318]
Sumiyoshi et al., 2009

10° EOSY, Y =0.4
- . n E 100 | ] 7 ' '
G — / | /s/B=10
F = P /_-—Hx{ | ] ~ /e '
10 2 = i—:’{j’f: ::x‘%\_ “R,"' EI = .-; Gl 11 #;
]D-A ) \ 3 -.__ _-, -:‘ll'l.ll ) r .II E 4[' ':I _.-"'f- S i
=000 7 N | |/ 01%
4 - / a 20 /
]D E_E,':} | f E m -
- ¥ | 0 - )
. + I, -
05 L SE L | 0 01 02 03 04 05
"':r —
0 10 20 pg (fm ™)

radius [km]

— BH form. = HOT Process (T ~ 70 MeV),

1.ﬁ,(lgien 7t should be included
X\
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Relativistic Mean Field at High Densities

B Equil. cond. in neutron star: p =p_- n

Exceeds m_at around p, (Sym. energy)

Small ambiguities in p_

(Cancellation of o, ® effects)

Big dif. in E/B at high density
(Large ambiguities in meson self-energies)

ILL-.- — IH r I“F .

,lljl:':' — I|r---i"_tl "

/ 2
Hnp = 4/ My* 4+ k% + guw F g,p

LABLE 11D MVIF parameters

Go N Jgun  Gon ga(MeV) g4 Co
NL1[20] 10.138 13.285 4.976  2401.9 -36.265 0
NL3[21] 10.217 12.868 4.474 2058.35 -28.885 0
TM1[22] 10.0289 12.6139 4.6322 1426.466 0.6183 71.3075
SCL[23](*1)| 10.08 13.02 440 1255.88 13.504 200

(*1): gz and g4 are from the expansion of fscr.

4 “‘i
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Do s-wave pions condensate in neutron stars ?

Comparison of p_in RMF and E_ calculated with Opt. Pot.

Model NoY| Y
300 T Pb O O
_ 250 | === BFG, SM Pb O | X
00 7 ~ ET,FC Pb,Scatt X | X
;133 i "7 KY, F-W Sn,Scatt.b(p)) X | X
= ol MOW, KKW | Chiral,b(p) X | X
0 —
250 + ==
"EE 200 | - - - Either
;1;2 | ’ | o - Y/b(p)/ ?tA scatt.
= S0l Pion scattering Exp. /| — S=wave pions
oL Chi Theow do not condensate
v Ufﬁ ?;3,—2;5 e Ao except for T(Taucher 71)

weonl
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New Frontiers in QCD 2010
--- Exotic Hadron Systems and Dense Matter ---

(NFOCD10)
Jan. 18-Mar.19, 2010, YITP, Kyoto, Japan
Exotic hadron systems *‘?Qi
Exotic Hadrons (Ia) s
Hadrons in Nuclei (Ib)

Compact astrophysical phenomena
in relation to quark, hadron and nuclear physics

Condensed matter physics
of dense hadronic and quark matter

Theoretical Developments in quark and hadron physics
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