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The Theory of Aether and Electrons in the



analytical theory of electrons, nothing more would be required than to modify the formulae by writing e (the charge of an electron) in place of 
ρdxdydz. That this is not the case was shown[1] a few years after the publication of the Versuch.

Consider, for example, the formula for the scalar potential at any point in the aether,
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    {\displaystyle \phi =\textstyle \iiint ({\bar {\rho }}^{\prime }/r)\ dx^{\prime }\ dy^{\prime }\ dz^{\prime }}
  
[image: {\displaystyle \phi =\textstyle \iiint ({\bar {\rho }}^{\prime }/r)\ dx^{\prime }\ dy^{\prime }\ dz^{\prime }}],




where the bar indicates that the quantity underneath it is to have its retarded value.[2]

This integral, in which the integration is extended over all elements of space, must be transformed before the integration can be taken to extend over moving elements of charge. Let 
de′ denote the sum of the electric charges which are accounted for under the heading of the volume-element 
dx′dy′dz′ in the above integral. This quantity 
de′ is not identical with 
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    {\displaystyle {\bar {\rho }}^{\prime }dx^{\prime }dy^{\prime }dz^{\prime }}
  
[image: {\displaystyle {\bar {\rho }}^{\prime }dx^{\prime }dy^{\prime }dz^{\prime }}]. For, to take the simplest case, suppose that it is required to compute the value of the potential-function for the origin at the time 
t, and that the charge is receding from the origin along the axis of 
x with velocity 
u. The charge which is to be ascribed to any position 
x is the charge which occupies that position at the instant 
t - x/c; so that when the reckoning is made according to intervals of space, it is necessary to reckon within a segment 
(x2 – x1) not the electricity which at any one instant occupies that segment, but the electricity which at the instant 
(t - x3/c) occupies a segment 
(x2 – x′1), where 
x′1 denotes the point from which the electricity streams to 
x1, in the interval between the instants 
(t - x2/c) and 
(t - x1/c). We have evidently
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    {\displaystyle x_{1}-x_{1}^{\prime }=u(x_{2}-x_{1})/c,\qquad {\text{ or }}\qquad x_{2}-x_{1}^{\prime }=(x_{2}-x_{1})(1+u/c)}
  
[image: {\displaystyle x_{1}-x_{1}^{\prime }=u(x_{2}-x_{1})/c,\qquad {\text{ or }}\qquad x_{2}-x_{1}^{\prime }=(x_{2}-x_{1})(1+u/c)}].




For this case we should therefore have
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    {\displaystyle de^{\prime }={\frac {x_{2}-x_{1}^{\prime }}{x_{2}-x_{1}}}{\bar {\rho }}^{\prime }\ dx^{\prime }dy^{\prime }dz^{\prime }=\left(1+{\frac {u}{c}}\right){\bar {\rho }}^{\prime }\ dx^{\prime }dy^{\prime }dz^{\prime }}
  
[image: {\displaystyle de^{\prime }={\frac {x_{2}-x_{1}^{\prime }}{x_{2}-x_{1}}}{\bar {\rho }}^{\prime }\ dx^{\prime }dy^{\prime }dz^{\prime }=\left(1+{\frac {u}{c}}\right){\bar {\rho }}^{\prime }\ dx^{\prime }dy^{\prime }dz^{\prime }}].








	↑ E. Wiechert, Arch. Néerl. (2) v (1900), p. 549. Cf. also A. Liénard, L' Éclairage élect. xvi (1898), pp. 5, 53, 106.

	↑ Cf. p. 298.















[image: ]

[image: ]

Retrieved from "https://en.wikisource.org/w/index.php?title=Page:A_history_of_the_theories_of_aether_and_electricity._Whittacker_E.T._(1910).pdf/456&oldid=10914879"


		Category: 	Proofread


Hidden category: 	Recto-verso headers using additional parameters




	





	Navigation menu

	
		

	
		Personal tools
	

	
		
			Not logged in
	Talk
	Contributions
	Create account
	Log in


		
	



		
			

	
		Namespaces
	

	
		
			Previous page
	Next page
	Page
	Discussion
	Image
	Index


		
	



			

	
	
		English
	
	
		
		

		
	



		

		
			

	
		Views
	

	
		
			Read
	Edit
	View history


		
	



			

	
	
		More
	
	
		
		

		
	



			

	Search

	
		
			
			
			
			
		

	




		

	

	

	
		
	

	

	
		Navigation
	

	
		
			Main Page
	Community portal
	Central discussion
	Recent changes
	Subject index
	Authors
	Random work
	Random author
	Random transcription
	Help
	Donate


		
	



	

	
		
	

	
		
		

		
	




	
		Tools
	

	
		
			What links here
	Related changes
	Special pages
	Permanent link
	Page information
	Cite this page
	Get shortened URL
	Download QR code


		
	




	
		Print/export
	

	
		
			Printable version
	Download EPUB
	Download MOBI
	Download PDF
	Other formats


		
	



	

	
		In other languages
	

	
		
		

		

	










		 This page was last edited on 11 February 2021, at 20:41.
	Text is available under the Creative Commons Attribution-ShareAlike License; additional terms may apply.  By using this site, you agree to the Terms of Use and Privacy Policy.




		Privacy policy
	About Wikisource
	Disclaimers
	Code of Conduct
	Developers
	Statistics
	Cookie statement
	Mobile view



		[image: Wikimedia Foundation]
	[image: Powered by MediaWiki]






