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Outline 

 Introduction 

 Strange Quark Stars versus Neutron Stars 

 Structure of Hybrid stars & Results  
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The evolution and fate of stars. 
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Object Mass(g) R(km) Density(g/cm3) 

Neutron 

Star 

4 x 1033 10 5 x 1014 

White 

Dwarf 

2 x 1033 5400 3 x 106 

Sun 2 x 1033 7 x 105 1.4 avg,  

160 in core 

Jupiter 2 x 1030 7 x 104 1.3 

Earth 6 x 1027 6 x 103 5.5 

Lead 

nucleus 

3.5 x 10-22 6 x 10-18 3 x 1014 



Possible internal structures and compositions of 
four different types of compact stars 
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 A semi-quantitative phase diagram on T − μ plane 

quark deconfined phase transition 
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TOV equation of hydrostatic equilibrium 
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Equation of State (EOS) : P(ε(r),T) 

Tolman-Oppenhiemer-Valkoff Equation  
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(Weber et al. ArXiv: 0705.2708 ) 



Baryonic Matter EOS 
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Interaction in strange baryonic matter 

The baryon-baryon interaction : 

H R Moshfegh, M Ghazanfari Mojarrad. (2011) Thermal properties of baryonic matter. 

Journal of Physics G: Nuclear and Particle Physics 38:8, 085102.  
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EOS of Quark Matter (MIT Bag Model) 



12 

Quark Stars  
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quarks

In the language of Gibbs, the two phases are in equilibrium when their (baryon) chemical 

potentials, temperatures, and pressures are equal, corresponding respectively to chemical, 

thermal, and mechanical equilibrium :  

,,, epn

Hyperon-Quark Phase transition 



Results 
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