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Nuclear coupling parameters affect hyperon phase in the neutron star
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(Institute for Modern Physics, Southwest JiaotongUniversity, Chengdu 610031, China)

Abstract: Hyperon emergence and the proportion of hyperon have significant influence on the properties

of the neutron star, How the different nuclear interaction models affect the neutron star is an important

physical problems. In terms of the relativistic mean field theory, selecting different nucleon coupling pa-

rameters of neutron stars to calculate the density of hyperons. And we will find that the different nucle-

on coupling parameters have different extent influence in hyperon emergence and the transition of neu-

tron star to hyperon star. The interaction potential of sigma meson and omega meson potential have a

significant influence, but the influence of rho meson potential is small. These results have important ref-

erence value in researching the massive neutron star.
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Tab.1 Nuclear coupling parameters of relativistic mean field theory
DDMEI NL1 NL2 TM2 TW99 GLS85 GL97
gs 10. 4434 10. 138 9.111 11. 469 10. 7285 7.9955 7.9835
Za 12. 8939 13. 285 11.493 14. 638 13. 2902 9.1698 8.7
go 3.8053 4.976 5.507 4.6783 3.661 9.7163 8.5411
22 0 12.172 —2.304 —4. 444 0 10. 07 20. 966
g3 0 —36. 265 13. 784 4. 607 0 29.262 —9. 3835
Cy 0 0 0 84.532 0 0 0
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Fig.1 ¢ meson potential(a) . meson potential(b) and p meson potential(c) of different nucleon coupling parameter groups
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Fig. 2 The relative densities of various particles rela-

tive to the total baryon number density
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Fig. 3 The relationship between the nucleon coupling

parameter groups and densities of the relative

abundance of hyperon
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Tab. 2 The total baryon density of hyperon emergence under the different nucleon coupling groups

NL1 TM2 TW99 DDMEI NL2 GL8&5 GL97
A 0.271 0.268 0.279 0. 288 0. 307 0.322 0.353
3T 0. 254 0.232 0. 240 0. 250 0.310 0. 385 0.516
p 0.412 0.428 0. 448 0.463 0.510 0.665 0.703
T 0. 459 0.497 0.518 0.537 0.573 0.738 0. 764
= 0. 449 0.471 0.452 0.473 0.493
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Fig. 4 The relationship between the nucleon coupling

parameter groups and the transition densities
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Tab. 3 The transition density and meson potential of different parameter groups

NL1 TM2 TW99 DDDMEI NL2 GL85 GL97

AR g (fm 3 ) 0. 445 0.477 0.481 0.498 0.587 0.777 0.861

Zuno (MeV) 1152. 058 1125. 604 995. 506 983. 379 942,772 615.082 640. 307

Zunw (MeV) 794. 412 772,744 884. 542 865. 274 815. 742 683. 353 682. 329

— gmpos (MeV) 50. 869 49,077 32,740 36. 620 66. 454 98. 084 96.413
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