







    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

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                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: 30 January 2013



                    An old disk still capable of forming a planetary system

                    	Edwin A. Bergin1, 
	L. Ilsedore Cleeves1, 
	Uma Gorti2,3, 
	Ke Zhang4, 
	Geoffrey A. Blake5, 
	Joel D. Green6, 
	Sean M. Andrews7, 
	Neal J. Evans II6, 
	Thomas Henning8, 
	Karin Öberg7, 
	Klaus Pontoppidan9, 
	Chunhua Qi7, 
	Colette Salyk10 & 
	…
	Ewine F. van Dishoeck11,12 

Show authors

                    

                    
                        
    Nature

                        volume 493, pages 644–646 (2013)Cite this article
                    

                    
        
            	
                        5426 Accesses

                    
	
                        269 Citations

                    
	
                            50 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Stars


    


                
    
    

    
    

                
            


        
            Abstract
From the masses of the planets orbiting the Sun, and the abundance of elements relative to hydrogen, it is estimated that when the Solar System formed, the circumstellar disk must have had a minimum mass of around 0.01 solar masses within about 100 astronomical units of the star1,2,3,4. (One astronomical unit is the Earth–Sun distance.) The main constituent of the disk, gaseous molecular hydrogen, does not efficiently emit radiation from the disk mass reservoir5, and so the most common measure of the disk mass is dust thermal emission and lines of gaseous carbon monoxide6. Carbon monoxide emission generally indicates properties of the disk surface, and the conversion from dust emission to gas mass requires knowledge of the grain properties and the gas-to-dust mass ratio, which probably differ from their interstellar values7,8. As a result, mass estimates vary by orders of magnitude, as exemplified by the relatively old (3–10 million years) star TW Hydrae9,10, for which the range is 0.0005–0.06 solar masses11,12,13,14. Here we report the detection of the fundamental rotational transition of hydrogen deuteride from the direction of TW Hydrae. Hydrogen deuteride is a good tracer of disk gas because it follows the distribution of molecular hydrogen and its emission is sensitive to the total mass. The detection of hydrogen deuteride, combined with existing observations and detailed models, implies a disk mass of more than 0.05 solar masses, which is enough to form a planetary system like our own.
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                    Figure 1: 
                        Herschel detection of HD in the TW Hya protoplanetary disk.
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Figure 2: 
                        Model of the physical structure and HD emission of the TW Hya circumstellar disk.
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