Hadron-Quark Crossover and
Massive Hybrid Stars with Strangeness
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6 P Phys. Rev. D55 (1997), 4488



IR D ~F A~

==

|. beta-equilibrium
2. charge neutrality
o= 2le>i 00

\ KO DFEBRHEIL

Key concept: Hadron-Quark crossover

|
Region(ll): Intermediate phase e
S e g fizljttazh(p_lf\p"\)
] 9,
| P =p° £/0) free parameters

0



J\ RO >1H ~TNI2u~

BF. I\AROVEICIEDZERD ANEZ ET
INAROYEEDH TV EoSEESE

APR, FP
LR (e = ER, 31K7)

APR, FP: N with 3N force
TNI3 : N, Y with 3N force

TNI3u: N, Y with universal 3B force - 2
TNI2u: N, Y with universal 3B force
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2 #—77 18 ~Lagrangian~
(2+1)-flavor NJL Lagrangian (u,d,s, ¢, 1 )

Lyjr = q(id —m)q
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2 #—77 18 ~Lagrangian~
(2+1)-flavor NJL Lagrangian (u,d,s, ¢, 1 )

Lyjr = q(id —m)q
3
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2 7 — 77 1 ~Lagrangian~
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NJL Gap Equation

Constituent
mass
M; = m; —2G5(q;q;) — 2GDp(q;49;){qkqk)
@i (i=u,d,s)
Effective o :

chemical potential Slld o i dy Z<qz i)
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2 #—77 18 ~Lagrangian~
Thermodynamical potential () :
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2 %+ — 77 18 ~constituent quark mass~

NJLIRR [C & [T S constituent mass

fractions

N(

d quark \\u quark

u quark

s quark
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FISHEE ~P~  (2.1) = (3po. po)

QuarkfH DT /IP crossoverizitlc &k 5 E 7P

P (MeV/fm®)
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Central density 0 . /0 .

gy = Gs,1.5G; DFE2RKGEEZ B2 5!
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4 5 6 7 8 9 10 11 12

Central density 0 . /0 .

gy = Gs,1.5G; DFE2RKGEEZ B2 5!

%jzf'é D RK/NER I
w=0<TNI2u < g, =G, < g, =1.5G,
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2L (TNI2)

L/po=1

gv:Gs

g, = 1.5G,
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