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The maximum mass of neutron stars and the evolution of low –mass X-ray binaries 
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Abstract: We can calculate the maximum mass of neutron star(NS) by using the mass conservation equation, TOV equation, and the 
equation of state(EOS). However, there remains a large uncertainty in the EOS because of the unknown properties of nuclear forces. 
Thus, the mass of NS predicted so far varies from 1.5 to 2.5 solar masses. The mass of pulsar J1614-2230,determined to be 1.97�
0.04 solar masses by radio observations, provided new constraints on the EOS. 
 In this study, we investigate structure of NS with EOS allowd by such recent observations.  
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Figure.1 Pattern diagram of a cross-section  
of the neutron star 

平成 24年度　日本大学理工学部　学術講演会論文集

 1273

O-16



$&6.�7)Ėé�ĀèĊw¢ù(¥(_øé�Āè&¸§'&�"�",TOV Àí¥(Tolman-Oppenheimer-Volkoff 
equation)$�*7"�6._À,���Ċw�(Àí¥�4476Ăċn�(¥)Ėé�Āè&¥$q���'&6. 
 
ĢĞ�b²�Ä(ĐæĂċ 
� b²�ÜĂ)ã³Ñk$�"·�,�¤�Í�¤f`'&6$¨�éclä(yË9õµ�&�7*&4&�.�-
�-&ãĀ'36Þ´Àí¥'3�"ýð�7�b²�Ä(|«$Ăċ(Ďm9 fig.2'ì�.[^T�)�7�7ç&
��Þ´Àí¥(��'�±�6.�Æó(P^@35�o(ĉt)����b²�Ä'�±�"�6.P^@( o),
Ċw|«'ă!�&5a��$&6.fig3)üÖ'3�"Ó047��OZB^(Ăċ#
5,1.4M�í¤'ēb�"�6

�$�4,b²�Ä(|«)���� 10km~15km�$���$�8�6.-�,Ăċ� 2.0M� ( pulsar J1614-22309»
476()�(ú#)MF(.#
6�$1�(��48�6. 
 

 
 

 
�

 
 
 
 
 
 
 
 
 
 
 
 

 
ģĞ�d¬(þĚ 
  ăºĆÄñb'���6b²�Ä)�Ăċ X óĆÄ$�"üÖ�7"�6.�(3�&b²�Ä)jÄ�4(Ăċď
ê'35Ăċ����6�ö²�
6.-�,ďê�6Òò$QY<U(ÛÙ'35b²�Ä�xÚ�7,Úi�'35
úė�4rĉ+Ú�i86.�(�0b²�Ä(rĉ(Õ¤1`Â�6.�(�0,ÈĐÕ¤(Þ´Àí¥9ä�"b²
�Ä(Ïą9ýð�,Ç�Ăċ2|«+(ªĘ9ÿ,6°û�
6.��",�ĂċXóĆÄ(ć{9õ��"����.  

 
ĤĞ�~õ¾ß 
[1] Bethe and Johnson: ‘‘Dense Baryon Matter Calculations with Realistic Potentials’’ Nucl. Phys. A, Vol. 230, pp.1, 1974. 
[2] P. B. Demorest et al: “A two-solar-mass neutron star measured using Shapiro delay” nature, Vol.467, pp.1081~1083, 2010. 
[3] Baym and Pethick: “Physics of Neutron stars” Ann. Rev Astron. Astrophysics. Vol.17, pp.415, 1979. 
[4] Pandharipande and Smith: “Nuclear Matter Calculations with Mean Scalar Fields,” Phys. Lett. B Vol,59. pp,15. 1975 
 

 
    Figure.2 Gravitational mass and radius  
    for various model from equation of state. 
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       Figure.3 Mass of neutron star 

1.4M� 

平成 24年度　日本大学理工学部　学術講演会論文集

 1274


