
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Astrophysics and Space Science

	
                        Article

Anisotropic star in Vaidya-Tikekar model admitting MIT bag model equation of state in pseudo-spheroidal geometry


                    	Original Article
	
                            Published: 26 October 2021
                        


                    	
                            Volume 366, article number 98, (2021)
            
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                [image: ]
                            
                            Astrophysics and Space Science
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	A. Saha1,2, 
	K. B. Goswami1 & 
	P. K. Chattopadhyay 
            ORCID: orcid.org/0000-0001-6662-88001 


                        
    

                        
                            	
            
                
            125 Accesses

        
	
            
                
            5 Citations

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
In this paper we obtain relativistic solutions of compact stars in higher dimensions assuming a pseudo-spheroidal geometry comprising of anisotropic fluid in hydrostatic equilibrium. In the Vaidya-Tikekar model the ansatz for one metric potential is parametrized by two parameter namely the spheroidal parameter \((\lambda )\) and curvature parameter (\(R\)). In this model we obtained a toy model solution for anisotropic fluid satisfying the acoustic condition. For a suitable combination of parameters \(\lambda \), \(R\) and anisotropic parameter \(\alpha \), we note that the equation of state of interior matter content of anisotropic fluid is resemble with the MIT bag model equation of state of the form \(p=\frac{1}{3}(\rho -4B)\) for quark matter with the value of \(B\) lying in the range necessary bulk strange matter relative to neutron. Here \(B\) is known as Bag constant. In this model the maximum radius of a star is depend on the spheroidal parameter \((\lambda )\), dimension \((D)\) and anisotropic parameter \((\alpha )\) collectively. We also note that the limiting values of \(\lambda \) for stellar toy model in isotropic case get modified in presence of anisotropy. In case of higher dimensional anisotropic star, we note the limiting values of \(\lambda \) as \(\lambda <\lambda _{1}\) and \(\lambda _{2}<\lambda <\lambda _{1}\), where \(\lambda _{1} = \frac{D^{2}-6D+1+2\sqrt{\alpha D^{3}+(1-7\alpha )D^{2}+(2+15\alpha )D+(1-9\alpha )}}{D^{2}-8D-1+12\alpha -4D\alpha }\) and \(\lambda _{2} = \frac{D-1+2\alpha +2\sqrt{\alpha ^{2}+(D-1)\alpha +1}}{D-3}\). The non-negativity of energy density \((\rho )\) also puts another bound on spheroidal parameter \((\lambda )\) with a lower limit. We also evaluated the maximum mass, surface red-shift and checked the causality and stability conditions. We also note that a large number of space-time dimensions allowed in brane-world are not permitted in the context of compact star.
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