







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 18 October 2007



                    A 15.65-solar-mass black hole in an eclipsing binary in the nearby spiral galaxy M 33

                    	Jerome A. Orosz1, 
	Jeffrey E. McClintock2, 
	Ramesh Narayan2, 
	Charles D. Bailyn3, 
	Joel D. Hartman2, 
	Lucas Macri4, 
	Jiefeng Liu2, 
	Wolfgang Pietsch5, 
	Ronald A. Remillard6, 
	Avi Shporer7 & 
	â€¦
	Tsevi Mazeh7Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 449,Â pages 872â€“875 (2007)Cite this article
                    

                    
        
            	
                        1144 Accesses

                    
	
                        162 Citations

                    
	
                            18 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Stellar-mass black holes are found in X-ray-emitting binary systems, where their mass can be determined from the dynamics of their companion stars1,2,3. Models of stellar evolution have difficulty producing black holes in close binaries with masses more than ten times that of the Sun (>10; ref. 4), which is consistent with the fact that the most massive stellar black holes known so far2,3 all have masses within one standard deviation of 10. Here we report a mass of (15.65â€‰Â±â€‰1.45) for the black hole in the recently discovered system M 33 X-7, which is located in the nearby galaxy Messier 33 (M 33) and is the only known black hole that is in an eclipsing binary5. To produce such a massive black hole, the progenitor star must have retained much of its outer envelope until after helium fusion in the core was completed4. On the other hand, in order for the black hole to be in its present 3.45-day orbit about its (70.0â€‰Â±â€‰6.9) companion, there must have been a â€˜common envelopeâ€™ phase of evolution in which a significant amount of mass was lost from the system6. We find that the common envelope phase could not have occurred in M 33 X-7 unless the amount of mass lost from the progenitor during its evolution was an order of magnitude less than what is usually assumed in evolutionary models of massive stars7,8,9.
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                    Figure 1: 
                        Mean optical spectrum of M 33 X-7.
                      


Figure 2: 
                        Phased X-ray light curve and radial velocity curve for M 33 X-7.
                      


Figure 3: 
                        Optical light curves.
                      


Figure 4: 
                        Schematic diagram of M 33 X-7.
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        Editorial Summary
A black hole writ large
It's important to try to work out the weight â€” or more properly the mass â€” of a distant stellar object because it plays such a large part in determining its behaviour. Black holes are of particular interest, but are not easy targets. The usual way of weighing a black hole is to determine its gravitational pull on a nearby object, and that has now been achieved for a black hole in the recently discovered binary system M 33 X-7, in the nearby galaxy Messier 33. At 15.7 solar masses, it is the most massive 'stellar-mass' black hole known. Its companion star is one of the most massive known stars, at around 70 solar masses, and M 33 X-7 is 16 times more distant than any other confirmed stellar black hole.
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