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Abstract：The density dependencies of various effective interaction strengths in the relativistic 

mean field and their influences on the properties of nuclear matter and neutron stars are studied and 

carefully compared．The differences of saturation properties given by various effective interactions 

are subtle in symmetric nuclear matter．The Oppenheimer—Volkoff mass limits of neutron stars cal— 

culated from different equations of state are 1．52— 2．O6 M 。，and the radii are 10．24— 11．38 km 

with hyperons included． 
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1 Introduction 

A widely used and successful approach for nu— 

clear matter and finite nuclei is the relativistic mean 

field(RMF)theory[ ．In RM F theory，the effec— 

tive interactions are adjusted to various properties 

of nuclear matter and finite nuclei． It is well 

known that the nonlinear interactions have prob— 

lems of stability at high densities，as well as the 

question of~heir physical foundation[ 
． A more 

natural alternative is to introduce the density de— 

pendence in the couplings． Based on the Dirac— 

Brueckner calculations，Typel and W olter proposed 

the density—dependent effective interaction TW一9 9 

and expected that the model could be reasonably 

extrapolated to extreme conditions of isospin and／ 

or density嘲
． Along this line，Nikgic et al devel— 

oped another effective interaction DD-ME1[ 
． Re— 

cently，Long et al developed new effective interac— 

tions PK1，PKlr，and PKDD[引
．  

Here we will report on our recent works on 

the density dependencies of various effective inter— 

action strengths，including PK 1，PK l r and PKDD， 

in RMF theory and their influences on the proper— 

ties of nuclear matter and neutron stars[ ～ 
． The 

details of theory frame can be found in Refs
． 

[6，7]． 

Received date： 31 Aug． 2004 

Foundaton item： Major State Basic Research Development Program(G20000774O7)；National National Seience Foundati0n oe China 

(10025522，10221003，10047001) 

Biography： Ban Shu—fang(1979一)，female(Han Nationality)，Huimin，Shandong Province，Ph
． D student，workin on cxotic llu- 

clei and nuclear astrophysics． 

# Contact：Meng Jie，E—mail：mengj@pku．edu．en 

http://www.cqvip.com


 

http://www.cqvip.com


第 1期 BAN Shu—fang et al：Description of Nuclear Matter and Neutron Stars in⋯⋯ 

heimer_Volkoff(OV)mass limits．The density—de— 

Dendent interactions DD—ME1 and TW一99 favor a 

large neutron population due to their weak p-meson 

field at high densities．The OV mass 1imits calcu— 

lated from different equations of state are 2．02— 

2．8 1 M。，and the corresponding radii are 10．78～ 

3．27 km．After the inclusion of the hyperons，the 

corresponding values become 1．52— 2．06 M。 and 

10．24一 1．38 km 3S shown in Fig．2[。一 
． 

4 Summary 

The density dependencies of various effective 

RefeFences 
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利用密度相关的相对论平均场理论对核物质与中子星的研究 
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摘 要：研究和详细地比较 了RMF理论 ee不同的有效相互作用强度的密度依赖性，并且讨论 了这种密度 

依赖性对于核物质和中子星性质的影响．对于核物质，不同的参数组给出的对称核物质的饱和 点非常接 

近，基本都在经验值的范围内．对于ee子星，考虑超子后不同参数组给出的质量极限的范围为 1．52—2．06 

M。，半径为 10．24—11．38 km． 
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