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            Abstract
Powerful radio jets from active galactic nuclei are thought to be powered by the accretion of material onto the supermassive black hole (the â€˜central engineâ€™)1,2. M87 is one of the closest examples of this phenomenon, and the structure of its jet has been probed on a scale of about 100 Schwarzschild radii (Rs, the radius of the event horizon)3. However, the location of the central black hole relative to the jet base (a bright compact radio â€˜coreâ€™) remains elusive4,5. Observations of other jets indicate that the central engines are located about 104â€“106Rs upstream from the radio core6,7,8,9. Here we report radio observations of M87 at six frequencies that allow us to achieve a positional accuracy of about 20â€‰microarcseconds. As the jet base becomes more transparent at higher frequencies, the multifrequency position measurements of the radio core enable us to determine the upstream end of the jet. The data reveal that the central engine of M87 is located within 14â€“23Rs of the radio core at 43â€‰GHz. This implies that the site of material infall onto the black hole and the eventual origin of the jet reside in the bright compact region seen on the image at 43â€‰GHz.




            
                
                    

    
        
            
                
                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: 
                        Schematic diagram explaining the radio core shift of a jet.
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Figure 2: 
                        Plot of the core-shift measurements in right ascension for M87 as a function of observing frequency.
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Figure 3: 
                        VLBA image of M87 at 43â€‰GHz superimposed on the measured core-shift positions.
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