
arXiv.org > math-ph > arXiv:1206.0337 

Mathematical Physics

Relativistic point dynamics and 
Einstein formula as a property of 
localized solutions of a nonlinear 
Klein-Gordon equation 
Anatoli Babin, Alexander Figotin

(Submitted on 2 Jun 2012)

Einstein's relation E=Mc^2 between the energy E and the mass M is the 
cornerstone of the relativity theory. This relation is often derived in a context 
of the relativistic theory for closed systems which do not accelerate. By 
contrast, Newtonian approach to the mass is based on an accelerated motion. 
We study here a particular neoclassical field model of a particle governed by 
a nonlinear Klein-Gordon (KG) field equation. We prove that if a solution to 
the nonlinear KG equation and its energy density concentrate at a trajectory, 
then this trajectory and the energy must satisfy the relativistic version of 
Newton's law with the mass satisfying Einstein's relation. Therefore the internal 
energy of a localized wave affects its acceleration in an external field as the 
inertial mass does in Newtonian mechanics. We demonstrate that the 
"concentration" assumptions hold for a wide class of rectilinear accelerating 
motions. 

Submission history
From: Anatoli Babin [view email] 

[v1] Sat, 2 Jun 2012 02:38:45 GMT (57kb)

Which authors of this paper are endorsers?

Link back to: arXiv, form interface, contact. 

Download:
● PDF 
● PostScript 
● Other formats 

Current browse context:
math-ph 
< prev | next > 
new | recent | 1206

Change to browse by:
math 

References & Citations
● NASA ADS 

Bookmark(what is this?) 

         

 

Subjects: Mathematical Physics (math-ph)
MSC classes: 35Q75, 35L70, 35Q60, 35Q40
Cite as: arXiv:1206.0337 [math-ph]
  (or arXiv:1206.0337v1 [math-ph] for this version)

We gratefully acknowledge support from
the Simons Foundation

and member institutions 

(Help | Advanced search)

    

Search or Article-id

All papers Go!


