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                    Abstract
A noticeable bending of the magnetic field lines in the Martian upstream region is observed. Variations of the field are controlled by the IMF and the foreshock geometry. The sign of ΔB changes at the crossing of the tangent surface, which borders foreshock and the undisturbed solar wind. Perturbations of the magnetic field are centered at the plane which is normal to the tangent surface and intersects the bow shock at the tangent point. All observed signatures suggest that the current, providing field variations, is localized near the tangent surface. Although, two models are discussed, neither of them is able to explain all observed features satisfactorily.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Effects of the interplanetary magnetic field clock angle on the shape of bow shock
                                        
                                    

                                    
                                        Article
                                        
                                         14 April 2015
                                    

                                

                                JiangYan Wang, ZhaoHui Huang, … ZiQian Liu

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        High-latitude geomagnetic effects of the main phase of the geomagnetic storm of November 24, 2001 with the Northern direction of IMF
                                        
                                    

                                    
                                        Article
                                        
                                         01 March 2015
                                    

                                

                                N. G. Kleimenova, L. I. Gromova, … S. V. Gromov

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Evolution of High-Latitude Geomagnetic Disturbances during the Magnetic Storm of July 22, 2009
                                        
                                    

                                    
                                        Article
                                        
                                         01 September 2020
                                    

                                

                                L. I. Gromova, N. G. Kleimenova, … L. M. Malysheva

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Delva, M. and E. Dubinin, Upstream ULF fluctuations near Mars, J. Geophys. Res., 103, 317–326, 1998.
Article 
    
                    Google Scholar 
                

	Dubinin, E., D. Obod, A. Pedersen, and R. Grard, Mass-loading asymmetry in the upstream region near Mars, Geophys. Res. Lett., 21, 2769–2772, 1994.
Article 
    
                    Google Scholar 
                

	Dubinin, E., D. Obod, R. Lundin, K. Schwingenschuh, and R. Grard, Some features of the Martian bow shock, Adv. Space Res., 15, 8(9)423–431, 1995.
Article 
    
                    Google Scholar 
                

	Feldman, W. C., R. C. Anderson, J. R. Asbridge, S. J. Bame, J. T. Gosling, and R. D. Zwickl, Plasma electron signature of magnetic connection to the earth’s bow shock: ISSE-3, J. Geophys. Res., 87, 632–642, 1982.
Article 
    
                    Google Scholar 
                

	Moses, S. L., F. V. Coroniti, and F. L. Scarf, Expectations for the microphysics of the Mars-solar wind interaction, Geophys. Res. Lett., 15, 429–432, 1989.
Article 
    
                    Google Scholar 
                

	Schwingenschuh, K., W. Riedler, H. Lichtenegger, Y. Yeroshenko, K. Sauer, J. G. Luhmann, M. Ong, and C. T. Russell, Martian bow shock: Phobos observations, Geophys. Res. Lett., 17, 889–892, 1990.
Article 
    
                    Google Scholar 
                

	Skalsky, A., R. Grard, P. Kiraly, S. Klimov, V. Kopanyi, K. Schwingenschuh, and J. G. Trotignon, Simultaneous plasma waves and electron flux observations upstream of the Martian bow shock, Planet. Space Sci., 41, (3)183–188, 1993.
Article 
    
                    Google Scholar 
                

	Skalsky, A., E. Dubinin, M. Delva, R. Grard, S. Klimov, K. Sauer, and J.-G. Trotignon, Wave observations at the foreshock boundary in the near-Mars space, Earth Planets Space, 50, 1998 (in press).

	Trotignon, J.-G., R. Grard, and S. Klimov, Location of the Martian bow shock: measurements by the plasma wave system on Phobos-2, Geophys. Res. Lett., 18, 365–368, 1991.
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Max-Planck-Institut für Aeronomie, D-37191, Katlenburg-Lindau, Germany
Eduard Dubinin & Konrad Sauer

	Space Research Institute, Russian Academy of Sciences, 117810, Moscow, Russia
Eduard Dubinin & Aleksandr Skalsky

	Space Research Institute, Austrian Academy of Sciences, Inffeldgasse, 12, 8010, Graz, Austria
Magda Delva

	International Space Science Institute (ISSI), Hallerstrasse 6, 3012, Bern, Switzerland
Eduard Dubinin, Konrad Sauer, Magda Delva & Aleksandr Skalsky


Authors	Eduard DubininView author publications
You can also search for this author in
                        PubMed Google Scholar



	Konrad SauerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Magda DelvaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Aleksandr SkalskyView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Eduard Dubinin.


Rights and permissions
Reprints and permissions


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



Cite this article
Dubinin, E., Sauer, K., Delva, M. et al. The IMF bending upstream of the Martian bow shock.
                    Earth Planet Sp 50, 295–302 (1998). https://doi.org/10.1186/BF03352116
Download citation
	Received: 04 August 1997

	Revised: 19 January 1998

	Accepted: 09 February 1998

	Published: 06 June 2014

	Issue Date: March 1998

	DOI: https://doi.org/10.1186/BF03352116


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
                        


Keywords
	Solar Wind
	Magnetic Field Line
	Tangent Point
	Tangent Surface
	Pickup Proton








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.80.103.224
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    