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            Abstract
Brown dwarfs are considered to be â€˜failed starsâ€™ in the sense that they are born with masses between the least massive stars (0.072 solar masses, MâŠ™)1 and the most massive planets (âˆ¼0.013MâŠ™)2; they therefore serve as a critical link in our understanding of the formation of both stars and planets3. Even the most fundamental physical properties of brown dwarfs remain, however, largely unconstrained by direct measurement. Here we report the discovery of a brown-dwarf eclipsing binary system, in the Orion Nebula star-forming region, from which we obtain direct measurements of mass and radius for these newly formed brown dwarfs. Our mass measurements establish both objects as brown dwarfs, with masses of 0.054 Â± 0.005MâŠ™ and 0.034 Â± 0.003MâŠ™. At the same time, with radii relative to the Sun's of 0.669 Â± 0.034RâŠ™ and 0.511 Â± 0.026RâŠ™, these brown dwarfs are more akin to low-mass stars in size. Such large radii are generally consistent with theoretical predictions for young brown dwarfs in the earliest stages of gravitational contraction4,5. Surprisingly, however, we find that the less-massive brown dwarf is the hotter of the pair; this result is contrary to the predictions of all current theoretical models of coeval brown dwarfs.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: 
Light curve of 2MASS J05352184â€“0546085 at 0.8â€‰Âµm.
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Figure 2: 
Radial velocity measurements and orbit solution.
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Figure 3: 
Near-infrared spectrum and colours of 2MASS J05352184â€“0546085.
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Brown dwarfs are so-called failed stars that have insufficient mass to sustain nuclear reactions but are too massive to be planets. From this in-between position, brown dwarfs offer unique insights into the nature and origins of both stars and planets. Until now it has not been possible to measure the fundamental physical properties of brown dwarfs directly. But with the discovery of two young brown dwarfs in an eclipsing binary system in the Orion Nebula star-forming region, it has been possible to measure the mass and radius of two in one go. Surprisingly, the less-massive brown dwarf is the hotter of the pair; a finding that runs contrary to the predictions of all current theoretical models of coeval brown dwarfs. This might mean that the two brown dwarfs did not form at the same time, but got together in the recent past.
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