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Charge Density and Vacuum 
Dilatation 

The structure of the vacuum gauge electron is readily available in an arbitrary 
reference frame beginning with the vacuum gauge velocity potentials 

These can be separated into scalar and vector fields defining the charge density 
and a set of vacuum dilatation functions  

Explicit forms are given by 

Note that charge density is Doppler shifted when viewed in a moving frame.  
However the particle radius is a fundamental constant associated with the 
dilatation---a small orifice in the vacuum with a radius equal to the classical 
electron radius.   
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R-Space 
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Without any reference to the covariant theory, it is possible to construct a 
theory of the dilatation functions.  For this we work in R-space which derives 
from a simple transformation of components of the null vector into spherical-
polar coordinates 
 

R-space operations on the vector dilatation can be written 

Likewise, and R-space version of the vacuum tensor is 
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R-space Lagrangian 
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The free term covariant vacuum Lagrangian is  

As with the potentials, the electron charge density may be removed from the 
theory rendering an R-space Lagrangian given by 

This Lagrangian can be written more precisely by defining a scalar strain and 
including a point interaction term: 

With equations of motion given by 
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Then 



R-space Stress Tensor 
The associated R-space stress tensor is follows as 

Instead of a covariant theory which propagates vacuum energy, R-space is a 
geometrical theory which only knows how to propagate volume.  For the 
classical electron, the amount of volume radiated per unit time in each of 
three spatial directions is determined from 
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The flux of volume dispensed through the particle radius is then 

and this determines a volume emission rate: 



Fourier Modes of Dilatation 
When placed alongside the causality step, dilatation functions are a sum 
over Fourier modes: 

Each individual Fourier mode my also be evaluated at the particle radius 
giving the simple expression 
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6 According to this formula longitudinal modes radiated by the electron are 
generated by longitudinal oscillations of the radius vector. 



Fourier Mode Lagrangian 
Fourier modes of the scalar and vector dilatation can also be determined by 
an R-space Fourier mode Lagrangian having components 

The source current for the scalar field is given by  

Equations of motion for each Lagrangian along with the associated stress 
tensor are  
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