







    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: 28 September 2006



                    Infall of gas as the formation mechanism of stars up to 20 times more massive than the Sun

                    	Maria T. Beltrán1, 
	Riccardo Cesaroni2, 
	Claudio Codella3, 
	Leonardo Testi2, 
	Ray S. Furuya4 & 
	…
	Luca Olmi3 

Show authors

                    

                    
                        
    Nature

                        volume 443, pages 427–429 (2006)Cite this article
                    

                    
        
            	
                        552 Accesses

                    
	
                        100 Citations

                    
	
                            13 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Theory predicts and observations confirm that low-mass stars (like the Sun) in their early life grow by accreting gas from the surrounding material. But for stars ∼10 times more massive than the Sun (∼10M⊙), the powerful stellar radiation is expected to inhibit accretion1 and thus limit the growth of their mass. Clearly, stars with masses >10M⊙ exist, so there must be a way for them to form. The problem may be solved by non-spherical accretion2,3, which allows some of the stellar photons to escape along the symmetry axis where the density is lower. The recent detection of rotating disks5,4,6 and toroids7 around very young massive stars has lent support to the idea that high-mass (≳8M⊙) stars could form in this way. Here we report observations of an ammonia line towards a high-mass star forming region. We conclude that the gas is falling inwards towards a very young star of ∼20M⊙, in line with theoretical predictions of non-spherical accretion.
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                    Figure 1: 
                        Absorption and emission by molecular gas towards the hypercompact H 
                        ii
                         region G24 A1.
                      


Figure 2: 
                        Velocity field in the massive toroid G24 A1.
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        Editorial Summary
Stars in the making
High-mass or OB-type stars can dominate the appearance and evolution of galaxies and certainly synthesize heavy elements and influence the interstellar medium via energetic winds and supernovae. But current models of star formation cannot explain their existence. Low-mass stars grow initially by accreting gas from the surrounding material. But for a star 10 times more massive than the Sun, the powerful stellar radiation is expected to inhibit accretion and limit the growth of its mass. The observation of an ammonia line towards a high-mass star forming region now provides support for the theory that high-mass stars form via nonspherical accretion: gas appears to be falling inwards towards a very young star of about 20 times the mass of the Sun.
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