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Introdu
tion
Re
ently, the pre
ise observation �nds the pulsar withthe mass of 1:97� 0:04M� [2℄. It is, however, diÆ
ult toexplain the observed mass by the equation of state (EOS)
al
ulated in relativisti
 Hartree (H) approximation, be-
ause the in
lusion of hyperons (Y) makes the EOS softand thus redu
es the maximum mass of a neutron star.Thus, it seems very urgent to 
onsider how this dis
rep-an
y 
an be re
on
iled. It may be ne
essary to �rst studythe e�e
ts of the Fo
k term, the tensor 
ouplings of ve
-tor mesons and the baryon stru
ture 
hange in matter,and see how those e�e
ts 
ontribute to the EOS or themaximum mass of a neutron star.

Quark-Meson Coupling (QMC) Model
We study the properties of nu
lear and neutron mat-ter within relativisti
 Hartree-Fo
k (HF) approximation,where the pion ex
hange and the tensor 
ouplings of ve
-tor mesons to baryons (B) are in
luded in the Fo
k term.
�Lagrangian density for dense matter in QMC model

L = LB + L` + LM + Lint;
Lint = XB � B 24g�B(�)� � g!B
�!� + f!B2M�����!�

� g�B
�~�� � ~IB + f�B2M�����~�� � ~IB � f�Bm�
5
���~� � ~IB
35 B

�Using QMC and 
hiral QMC (CQMC)ymodel, we 
on-sider the variation of the quark substru
ture of baryonin matter.
g�B(�) = g�BbB "1� aB2 (g�N�)# ; aB; bB: parameter

If we set aB = 0 and bB = 1, g�B(�) is identi
al tothe �-B 
oupling 
onstant in Quantum Hadrodynam-i
s (QHD).
yCQMC model is re
ently extended to in
lude the quark-quark hyper�ne intera
tion due to the gluon and pionex
hanges based on 
hiral symmetry.�Determination of 
oupling 
onstants g�N and g!N: to �tthe saturation 
ondition (H and HF), meson-Y : quarkmodel (H), Nijmegen extended-soft-
ore (ESC) model [3℄(HF).

Results and Dis
ussions
In a neutron star, the 
harge neutrality and the � equi-librium under weak pro
esses are realized. Under these
onditions, we 
al
ulate the EOS for neutron matter andsolve the Tolman-Oppenheimer-Volko� (TOV) equation.
�Hartree (H) 
al
ulation in QMC model
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All hyperons are populated ) soft EOS
�Hartree-Fo
k (HF) 
al
ulation in QMC model
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Only the �� appears ) sti� EOS
�Neutron-star mass as a fun
tion of the radius
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Summary and Future Works
�The present 
al
ulation 
an produ
e the maximumneutron-star mass of � 2:0M�, whi
h is 
onsistentwith the re
ently observed mass, 1:97� 0:04M� [2℄.�The Fo
k 
ontribution is very important and, parti
-ularly, the in
lusion of tensor 
oupling is ne
essary toobtain su
h large mass.�The in-medium variation of baryon stru
ture alsomakes the EOS hard and thus it enhan
es the mass ofa neutron star.

�The degrees of freedom of � isobar.�The form fa
tor, the �;K-meson ex
hange and thebaryon mixing in the Fo
k diagram.�The possibility of meson 
ondensates and/or quarkmatter.
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