








Experimental and Calculated Harmonic Parameters ℓ
and relative intensities I(n) as a function of peak n
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The angular power spectrum was measured in the range 100 < ℓ < 900, and 
peaks in the power spectrum from the temperature fluctuations of the cosmic 

microwave background radiation were observed.



• The differential in expanded radius for the elapsed time of expansion,
corresponds to a decease in brightness of a 

supernovae standard candle of about an order of magnitude of that expected where 
the distance is taken as .  This result based on the predicted rate of 
acceleration of the expansion is consistent with the experimental 
observation
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•The differential in the radius of the Universe due to its acceleration is given by

22/1 tℵ=ℵΔ

Δℵ

t = 1010  light years = 3.069 X 103 Mpc

Δℵ

• The microwave background radiation image obtained by the BOOMERANG 
telescope was consistent with a Universe of nearly flat geometry since the 
commencement of its expansion.  The data is consistent with a large offset 
radius of the Universe with a fractional increase in size since the 
commencement of expansion about 10 billion years ago.

The Expansion/ Contraction Acceleration,



The Differential Expansion of the Light 
Sphere Due to the Acceleration of the 

Expansion of the Cosmos As a Function of 
Time



• The period of the expansion/contraction cycle of the radius of the Universe,      , is T

T =
2πGmU

c3  sec

• It follows from the Poynting power theorem with spherical radiation that the 
transition lifetimes are given by the ratio of energy and the power of the transition.

• Exponential decay applies to electromagnetic energy decay.

The Periods of Spacetime 
Expansion/Contraction and Particle 

Decay/Production for the Universe Are Equal
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• For example, the mass of the electron (a fundamental particle) is given by

where vg is Newtonian gravitational velocity.

• When the gravitational radius rg is the radius of the Universe, the proper time 
is equal to the coordinate time by

and the gravitational escape velocity vg of the Universe is the speed of light.

• Replacement of the coordinate time, t , by the spacelike time, it , gives

where the period is T.

The Coordinate Time Is Imaginary Because 
Energy Transitions Are Spacelike Due to 

Spacetime Expansion From Matter to 
Energy Conversion
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The periods of spacetime expansion/contraction and particle 
decay/production for the Universe are equal because only the 
particles which satisfy Maxwell's equations and the relationship
between proper time and coordinate time imposed by the 
Schwarzschild metric may exist.

Continuity conditions based on the constant maximum speed of light 
(Maxwell's equations)

Continuity conditions based on the constant maximum speed of light 
(Schwarzschild metric)

Period Equivalents
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The equation of the radius of the Universe,       , may be written as

which is a solution to the wave equation.
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Conclusion

Maxwell’s equations, Planck’s equation, 
the de Broglie equation, Newton’s laws, 
and Special, and General Relativity are 

Unified.



The Grand Unified Theory of 
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