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The Dark Matter Problem





“a theory should not allow indefinite 
adhoc readjustments to take care of 
each new counter-result that may be 

found...”~Bohm



We posit, to be careful about what exactly is 
Dark Matter, we are required to ask;

• What happens when a disc of matter, like a 
spiral galaxy, 

• Spins in the vacuum?



The clues…

• The phenomena of the URC----- curvature

• Wavelength dependence of velocities---
dispersion



Translational doppler in flat space can be derived from the spacetime invariant,
the inner product of the photon’s four momentum and the emitting and 

receiving particles four velocity



But this implicitly assumes that 
the speed of light for the emitter 
and the observer are the same...



From Maxwell

• The wave equation tells us how the speed of propagation of an electromagnetic 
wave is changed in a medium different from a flat spacetime vacuum…..

• If c->vn where the index of refraction is familiar from snell's law...

1/c^2   ---1/v^2      where v is the new wave speed



We can solve for this relation in a 
curved space using the wave 

equation
(*thanks VP Nair) ‏

\but when the space curves, so does 
pointing of the time. WE do well

To picture the space covered with   grasses-
the grass everywhere locally perpendicular 

to the surface,   attached to the 
bending of space-

these are Our clocks-



The way time flows tells us about the Energy part of the Field Equations…..The 
energy part is the photon’s frequency~

• A curved space- the clocks 
mix with the space • Minkowski Flat 

Spacetime- the clocks are 
• Everywhere orthogonal to 
• The space...



This reasoning, for a Schwarzschild Metric
reproduces the gravitational redshift





Kerr Wave Equation gives 
an effective index;



For Kerr Space, specifically luminous matter data for M33

A Kerr light speed difference, M33
• As calculated for the implicit
• Assumption of Keplerian

velocities within the disc



The disc  drags the light with it!
Similar to light moving through a fluid of variable 

density.

• current state of the art theory  is done within the regime 
of the linearized Field Equations- and they find velocity 
contributions on the order of 10m/s.

• Here, the contributions of a Schwarzschild Metric alone 
would give 30m/s-

• here   we   avoid linearizing the equations by   solving 
the wave equation in a Kerr Space! And then apply the 
invariant energy conditions!



Future work

• Use the Euler 
Lagrange 
equations, the 
Relatvst. Action

• To solve for the Kerr 
velocity

•
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