







    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



	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 10 March 2005



                    Imaging of Titan from the Cassini spacecraft

                    	Carolyn C. Porco1, 
	Emily Baker1, 
	John Barbara2, 
	Kevin Beurle3, 
	Andre Brahic4, 
	Joseph A. Burns5, 
	Sebastien Charnoz4, 
	Nick Cooper3, 
	Douglas D. Dawson6, 
	Anthony D. Del Genio2, 
	Tilmann Denk7, 
	Luke Dones8, 
	Ulyana Dyudina9, 
	Michael W. Evans3, 
	Stephanie Fussner6, 
	Bernd Giese10, 
	Kevin Grazier11, 
	Paul Helfenstein5, 
	Andrew P. Ingersoll9, 
	Robert A. Jacobson11, 
	Torrence V. Johnson11, 
	Alfred McEwen6, 
	Carl D. Murray3, 
	Gerhard Neukum7, 
	William M. Owen11, 
	Jason Perry6, 
	Thomas Roatsch10, 
	Joseph Spitale1, 
	Steven Squyres5, 
	Peter Thomas5, 
	Matthew Tiscareno5, 
	Elizabeth P. Turtle6, 
	Ashwin R. Vasavada11, 
	Joseph Veverka5, 
	Roland Wagner10 & 
	â€¦
	Robert West11Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 434,Â pages 159â€“168 (2005)Cite this article
                    

                    
        
            	
                        2021 Accesses

                    
	
                        343 Citations

                    
	
                            6 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Titan, the largest moon of Saturn, is the only satellite in the Solar System with a substantial atmosphere. The atmosphere is poorly understood and obscures the surface, leading to intense speculation about Titan's nature. Here we present observations of Titan from the imaging science experiment onboard the Cassini spacecraft that address some of these issues. The images reveal intricate surface albedo features that suggest aeolian, tectonic and fluvial processes; they also show a few circular features that could be impact structures. These observations imply that substantial surface modification has occurred over Titan's history. We have not directly detected liquids on the surface to date. Convective clouds are found to be common near the south pole, and the motion of mid-latitude clouds consistently indicates eastward winds, from which we infer that the troposphere is rotating faster than the surface. A detached haze at an altitude of 500â€‰km is 150â€“200â€‰km higher than that observed by Voyager, and more tenuous haze layers are also resolved.
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                    Figure 1: Albedo map of Titan's surface.[image: ]


Figure 2: Images of Titan's south polar region.[image: ]


Figure 3: Mosaic of the equatorial region of Titan's anti-saturnian hemisphere.[image: ]


Figure 4: Locations of specular point observations on Titan's anti-saturnian hemisphere.[image: ]


Figure 5: Full-disk image of Titan showing Xanadu Regio.[image: ]


Figure 6: High-resolution views of Titan's surface.[image: ]


Figure 7: Tropospheric cloud features on Titan.[image: ]


Figure 8: South polar clouds seen at different wavelengths.[image: ]


Figure 9: Cloud-tracked wind speeds versus latitude on Titan.[image: ]


Figure 10: Images of Titan's stratospheric haze layers.[image: ]


Figure 11: Intensity profiles of Titan's detached haze layer at varying latitudes.[image: ]


Figure 12: Multiple haze layers in Titan's north polar hood.[image: ]
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        Editorial Summary
Purple haze
Saturn's largest moon Titan, the only satellite in the Solar System with a substantial atmosphere, was a tempting target for the Cassini spacecraft's imaging equipment. Images taken during the approach to Saturn and during fly-bys in July, October, and December 2004 reveal a series of haze layers, wind-driven clouds, and surface features down to a kilometre in size, including curved lines that could be major channels and circular features that could be impact structures. Surface albedo (brightness) patterns are consistent with modification by wind, tectonics and liquids. In this issue Cassini's Imaging Science Subsystem team presents a detailed analysis of the results of their labours. The cover image of Titan's night-side limb (see figure on page 166) shows 12 distinct haze layers in the upper atmosphere just south of the equator.
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