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            Abstract
When a supermassive black hole at the centre of a galaxy accretes matter, it gives rise to a highly energetic phenomenon: an active galactic nucleus1,2. Numerous physical processes have been proposed to account for the funnelling of gas towards the galactic centre to feed the black hole. There are also several physical processes that can remove gas from a galaxy3, one of which is ram-pressure stripping by the hot gas that fills the space between galaxies in galaxy clusters4. Here we report that six out of a sample of seven ‘jellyfish’ galaxies—galaxies with long ‘tentacles’ of material that extend for dozens of kiloparsecs beyond the galactic disks5,6—host an active nucleus, and two of them also have galactic-scale ionization cones. The high incidence of nuclear activity among heavily stripped jellyfish galaxies may be due to ram pressure causing gas to flow towards the centre and triggering the activity, or to an enhancement of the stripping caused by energy injection from the active nucleus, or both. Our analysis of the galactic position and velocity relative to the cluster strongly supports the first hypothesis, and puts forward ram pressure as another possible mechanism for feeding the central supermassive black hole with gas.
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                    Figure 1: MUSE stellar velocity maps and Hα maps for JO201, JO204 and JW100.[image: ]


Figure 2: MUSE stellar velocity map and Hα map for JO206, JO135, JO194 and JO175.[image: ]


Figure 3: Diagnostic diagrams and maps for all jellyfish galaxies.[image: ]


Figure 4: Differential velocity versus cluster-centric distance.[image: ]
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Extended data figures and tables

Extended Data Figure 1 Summary diagnostic diagrams.
Line ratio diagrams summarizing our findings, showing the location of each galaxy in two different diagnostics diagrams integrating the spectrum over the spatial region (identified from Fig. 3) dominated by AGN emission (JO201, JO204, JW100, JO206, JO135), by LINER emission (JO194) and over the central 7 × 7 brightest spaxels in the case of JO175. Here we present both the [N ii]6,583/Hα (left) and the [S ii]6,717/Hα (right) diagrams, to illustrate the good agreement between the two and also to display JW100 whose [N ii] line cannot be measured. Lines as in Fig. 3. The two components in JO201, JO204 and JW100 are shown as separate points. The error bars are computed propagating the errors on the line fluxes obtained by KUBEVIZ, scaled to achieve a reduced χ2 = 1 as described elsewhere15.


Extended Data Table 1 Properties of GASP jellyfish galaxiesFull size table





PowerPoint slides
PowerPoint slide for Fig. 1

PowerPoint slide for Fig. 2

PowerPoint slide for Fig. 3

PowerPoint slide for Fig. 4




Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Poggianti, B., Jaffé, Y., Moretti, A. et al. Ram-pressure feeding of supermassive black holes.
                    Nature 548, 304–309 (2017). https://doi.org/10.1038/nature23462
Download citation
	Received: 26 April 2017

	Accepted: 21 June 2017

	Published: 17 August 2017

	Issue Date: 17 August 2017

	DOI: https://doi.org/10.1038/nature23462


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Astrophysics with the Laser Interferometer Space Antenna
                                    
                                

                            
                                
                                    	Pau Amaro-Seoane
	Jeff Andrews
	Alejandro Vigna-Gómez


                                
                                Living Reviews in Relativity (2023)

                            
	
                            
                                
                                    
                                        Ram pressure stripping in high-density environments
                                    
                                

                            
                                
                                    	Alessandro Boselli
	Matteo Fossati
	Ming Sun


                                
                                The Astronomy and Astrophysics Review (2022)

                            
	
                            
                                
                                    
                                        Highly ordered magnetic fields in the tail of the jellyfish galaxy JO206
                                    
                                

                            
                                
                                    	Ancla Müller
	Bianca Maria Poggianti
	Alessia Moretti


                                
                                Nature Astronomy (2020)

                            
	
                            
                                
                                    
                                        Observational constraints on the feeding of supermassive black holes
                                    
                                

                            
                                
                                    	Thaisa Storchi-Bergmann
	Allan Schnorr-Müller


                                
                                Nature Astronomy (2019)

                            


                

            

        
    

            
                Comments
By submitting a comment you agree to abide by our Terms and Community Guidelines. If you find something abusive or that does not comply with our terms or guidelines please flag it as inappropriate.



                
                    
                    

                

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        Editorial Summary
Gas-stripping galaxies also feed black holes
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