







    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: 27 July 2014



                    The origin of the local 1/4-keV X-ray flux in both charge exchange and a hot bubble

                    	M. Galeazzi1, 
	M. Chiao2, 
	M. R. Collier2, 
	T. Cravens3, 
	D. Koutroumpa4,5, 
	K. D. Kuntz6, 
	R. Lallement7, 
	S. T. Lepri8, 
	D. McCammon9, 
	K. Morgan9, 
	F. S. Porter2, 
	I. P. Robertson3, 
	S. L. Snowden2, 
	N. E. Thomas2, 
	Y. Uprety1, 
	E. Ursino1 & 
	â€¦
	B. M. Walsh2Â nAff10Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 512,Â pages 171â€“173 (2014)Cite this article
                    

                    
        
            	
                        4401 Accesses

                    
	
                        70 Citations

                    
	
                            138 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Interstellar medium
	Space physics


    


                
    
    

    
    

                
            


        
            Abstract
The solar neighbourhood is the closest and most easily studied sample of the Galactic interstellar medium, an understanding of which is essential for models of star formation and galaxy evolution. Observations of an unexpectedly intense diffuse flux of easily absorbed 1/4-kiloelectronvolt X-rays1,2, coupled with the discovery that interstellar space within about a hundred parsecs of the Sun is almost completely devoid of cool absorbing gas3, led to a picture of a â€˜local cavityâ€™ filled with X-ray-emitting hot gas, dubbed the local hot bubble4,5,6. This model was recently challenged by suggestions that the emission could instead be readily produced within the Solar System by heavy solar-wind ions exchanging electrons with neutral H and He in interplanetary space7,8,9,10,11, potentially removing the major piece of evidence for the local existence of million-degree gas within the Galactic disk12,13,14,15. Here we report observations showing that the total solar-wind charge-exchange contribution is approximately 40 per cent of the 1/4-keV flux in the Galactic plane. The fact that the measured flux is not dominated by charge exchange supports the notion of a million-degree hot bubble extending about a hundred parsecs from the Sun.




            
                
                    

    
        
            
                
                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: The He focusing cone.[image: ]


Figure 2: The DXL scan path.[image: ]


Figure 3: Neutral atom column density for DXL and ROSAT.[image: ]


Figure 4: Fit to DXL and ROSAT data.[image: ]
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Extended data figures and tables

Extended Data Figure 1 DXL count rates versus time during flight.
Count rate of Counter-I (red) and Counter-II (black) as a function of time during launch. The DXL observation started off the cone, moved towards the nose of the cone (first scan) and back (second scan) at about 0.7Â degrees per second, then performed an Earth scan at about 10Â degrees per second to measure the instrument background (fast scan), returned to the nose of the cone, and then performed another scan off the cone (third scan) and back to the nose (fourth scan), for a total of four slow scans along the cone and one fast scan. The gradient up and down the He focusing cone is evident. The error bars are s.e.m.

                          Source data
                        


Extended Data Figure 2 The DXL detector response.
Effective grasp (solid angle times area) for the DXL Counter-I (red) and Counter-II (black), compared with the ROSAT 1/4-keV (R12 band) effective area (blue).
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