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                    Abstract
An attempt is made to analyze the existing system of astronomical constants within the general relativity theory (GRT) framework. The general conclusion is that, to avoid any confusion in the GRT compatible interpretation of units and constants, one should give precisely, with full post-Newtonian accuracy, the expressions of the metric forms describing the astronomical barycentric and geocentric reference systems used, for example, in IERS analysis of observations.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        Astrometry in the 21st century. From Hipparchus to Einstein
                                        
                                    

                                    
                                        Article
                                        
                                         14 October 2019
                                    

                                

                                Mariateresa Crosta

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Amazonia Introduced to General Relativity: The May 29, 1919, Solar Eclipse from a North-Brazilian Point of View
                                        
                                    

                                    
                                        Article
                                        
                                         01 September 2016
                                    

                                

                                Luís C. B. Crispino & Marcelo C. de Lima

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Einstein’s Equations, Cosmology, and Astrophysics
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2014
                                    

                                

                                
                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Arias, E.F., Charlot, P., Feissel, M., and Lestrade, J.-F.: 1995, ‘The Extragalactic Reference System of the International Earth Rotation Service (ICRS)’,Astron. Astrophys,303, 604.

                    Google Scholar 
                

	Bergeron, J. (ed.): 1992,Transactions of the IAU
21B, 41.

                    Google Scholar 
                

	Bizouard, C., Schastok, J., Soffel, M.H., and Souchay, J.: 1993. ‘Étude de la Rotation de la Terre dans le Cadre de la Relativité Générale: Première Approche’, in N. Capitaine (éd.),Systèmes de référence spatio-temporels. Journées 1992, Obs. de Paris, 76.

	Brumberg, V.A.: 1995, ‘General Relativistic Description of Earth's Rotation in Different Reference Systems’,J. of Geodynamics,20, 181.

                    Google Scholar 
                

	Brumberg, V.A., Bretagnon, P., and Francou, G.: 1992, ‘Analytical Algorithms of Relativistic Reduction of Astronomical Observations’, in N. Capitaine (éd.),Systèmes de référence spatio-temporels. Journées 1991, Obs. de Paris, 141.

	Brumberg, V.A., Bretagnon, P., and Francou, G.: 1993, ‘Analytical Relativistic Transformations Between Reference Systems’,Astron. Astrophys.
275, 651.

                    Google Scholar 
                

	Damour, T. and Vokrouhlicky, D.: 1995, ‘Conservation Laws for Systems of Extended Bodies in the First Post-Newtonian Approximation’,Phys. Rev. D, (in press).

	Damour, T., Soffel, M., and Xu, Ch.: 1991, ‘General-Relativistic Celestial Mechanics. I. Method and Definition of Reference Systems’,Phys. Rev. D
43, 3273.

                    Google Scholar 
                

	Damour, T, Soffel, M., and Xu, Ch.: 1992, ‘General-Relativistic Celestial Mechanics. II. Translational Equations of Motion’,Phys. Rev. D
45, 1017.

                    Google Scholar 
                

	Damour, T, Soffel, M., and Xu, Ch.: 1993 ‘General-Relativistic Celestial Mechanics. III. Rotational Equations of Motion’,Phys. Rev. D
47, 3124.

                    Google Scholar 
                

	Damour, T., Soffel, M., and Xu, Ch.: 1994, ‘General-Relativistic Celestial Mechanics. IV Satellite Equations of Motion’,Phys. Rev. D
49, 618.

                    Google Scholar 
                

	De Boer, J.: 1995, ‘On the History of Quantity Calculus and the International System’,Metrologia
31, 405.

                    Google Scholar 
                

	Fock, VA.: 1955,The Theory of Space, Time and Gravitation, State Tech. Publ., Moscow (in Russian).

	Fukushima, T.: 1995, ‘Time Ephemeris’,Astron. Astrophys.
294, 895.

                    Google Scholar 
                

	Fukushima, T., Fujimoto, M.-K., Kinoshita, H., and Aoki, S.: 1986 ‘A System of Astronomical Constants in the Relativistic Framework’Celes. Mech.
38, 215.

                    Google Scholar 
                

	Guinot, B.: 1995, ‘Scales of Time’,Metrologia
31, 431.

                    Google Scholar 
                

	Hellings, R.W.: 1986, ‘Relativistic Effects in Astronomical Timing Measurements’,Astron. J.
91, 650.

                    Google Scholar 
                

	Klioner, S.A.: 1993, ‘On the Hierarchy of Relativistic Kinematically Nonrotating Reference Systems’,Astron. Astrophys.
279, 273.

                    Google Scholar 
                

	Klioner, S.A. and Voinov, A.V.: 1993, ‘Relativistic Theory of Astronomical Reference Systems in Closed Form’,Phys. Rev. D
48, 1451.

                    Google Scholar 
                

	Kopeikin, S.M.: 1991, ‘Relativistic Reference Systems in the Solar System’, in Sazhin M.V. (ed.),Itogi Nauki Tekh., Ser. Astron.
41, 87, VINITI, Moscow (in Russian).

                    Google Scholar 
                

	Krivov, AX: 1995, ‘On the Brumberg-Kopeikin and Damour-Soffel-Xu Approaches in the Relativistic Theory of Reference Systems’,Abstract A28, IAU Symp. No. 172, Paris.

	McCarthy, D.D.: 1992, ‘IERS Standards (1992)’,IERS Tech. Note
13, Obs. de Paris.

	Misner, C.W., Thorne, K.S., and Wheeler, J.A.: 1973,Gravitation, Freeman, New-York.

                    Google Scholar 
                

	Smart, W.M.: 1953,Celestial Mechanics, Longmans, London.

                    Google Scholar 
                

	Tisserand, F.: 1891,Traité de Mécanique Céleste, Gauthier-Villars, Paris, t. II.

                    Google Scholar 
                

	Voinov, A.V.: 1988, ‘Motion and Rotation of Celestial Bodies in the Post-Newtonian Approximation’,Celes. Mech.
42, 293.

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Bureau des Longitudes, 75014, Paris, France
Victor A. Brumberg & Pierre Bretagnon

	Observatoire de Paris, 75014, Paris, France
Bernard Guinot


Authors	Victor A. BrumbergView author publications
You can also search for this author in
                        PubMed Google Scholar



	Pierre BretagnonView author publications
You can also search for this author in
                        PubMed Google Scholar



	Bernard GuinotView author publications
You can also search for this author in
                        PubMed Google Scholar







Additional information
Institute of Applied Astronomy, St. Petersburg, 197042, Russia


Rights and permissions
Reprints and permissions


About this article
Cite this article
Brumberg, V.A., Bretagnon, P. & Guinot, B. Astronomical units and constants in the general relativity framework.
                    Celestial Mech Dyn Astr 64, 231–242 (1996). https://doi.org/10.1007/BF00728349
Download citation
	Received: 13 July 1995

	Accepted: 24 April 1996

	Issue Date: September 1996

	DOI: https://doi.org/10.1007/BF00728349


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
                        


Key words
	Astronomical units
	astronomical constants
	Earth's rotation
	reference systems
	general relativity








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.86.132.143
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    