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Experimental OverviewExperimental Overview
1845 – Urbain LeVerrier observes a 35'' per century

excess precession of Mercury's orbit 

Modern accepted value is 43.11" ± .45" per century
Would take over 3,000,000 years to complete a circle



1915 - Einstein's General Relativity predicts 1915 - Einstein's General Relativity predicts 
42.9" precession42.9" precession

1919 – Eddington measures deflection of 1919 – Eddington measures deflection of 
starlight during total solar eclipse – 1.75”starlight during total solar eclipse – 1.75”

1960 – Pound and Rebka measure a 1960 – Pound and Rebka measure a 
redshift of 2.5 x 10redshift of 2.5 x 10-15-15



Newtonian PhilosophyNewtonian Philosophy
•Absolute space and time
•Atomic Hypothesis
•Determinism
•Three laws of motion
•Action-at-a-Distance
•“The whole burden of philosophy seems to 
consist in this- from the phenomena to 
investigate the forces of Nature and then 
from these forces to demonstrate the other 
phenomena”- Newton
•Unification of Force is implicit



Historical InterludeHistorical Interlude

 Gravitational RedshiftGravitational Redshift
      1784 - Rev. John Michell proposes using 1784 - Rev. John Michell proposes using 

gravitational redshift to measure the mass of gravitational redshift to measure the mass of 
starsstars

 Bending of StarlightBending of Starlight
      1785 – Henry Cavendish calculates the 1785 – Henry Cavendish calculates the 

deflection of light due to Sun’s gravity, getting deflection of light due to Sun’s gravity, getting 
half the value of the modern value.half the value of the modern value.

 Precession of MercuryPrecession of Mercury
      1875 – Tisserand uses gravitational version of 1875 – Tisserand uses gravitational version of 

Weber’s law to arrive at correct value.Weber’s law to arrive at correct value.



Gravitational RedshiftGravitational Redshift
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Unification SchemeUnification Scheme

Gravity
Thermodynamics
Atomic Physics
Electromagnetism



Force TransmissionForce Transmission

Ballistic methodBallistic method

      Action-at-a-distanceAction-at-a-distance
Medium methodMedium method

      EtherEther



Medium PictureMedium Picture

Waves move outward at velocity c, independent of source velocity



Ballistic PictureBallistic Picture

Particles move outward at velocity c+v’



Ritzian Emission TheoryRitzian Emission Theory
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Explains:
•Electrostatics
•Magnetostatics
•Electrodynamics
•Radiation/Optics
•Radiation Reaction



Gravitational VersionGravitational Version
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Precession of MercuryPrecession of Mercury
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Mercury Cont’dMercury Cont’d
Add higher order terms to make equation of motion integrableAdd higher order terms to make equation of motion integrable







+−+





 +

2

2

2

2

2222

2

2

1

2

1

dt

yd

r

y

dt

xd

r

x

rc

k
x

rc

k

dt

xd µµ 





+−+





 +

2

2

2

2

2222

2

2

1

2

1

dt

yd

r

y

dt

xd

r

x

rc

k
y

rc

k

dt

yd µµ

dt

dy

dt

dx
,Multiply each by , add, integrate to find first integral of motion

constant 
22

1
1

2

)1(

2

1

2

1
1

2

)1(

2

1

2

1

22

22

2

2

2

2

2

22

==−
















−−−

















−





−+−





+







βµµ

µ

rcdt

dr

cr

k

dt

dy

cdt

dx

cr

k

dt

dy

dt

dx



Mercury Cont’dMercury Cont’d
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Mercury Cont’dMercury Cont’d
If N is the number of revolutions per century, the angle of precession isIf N is the number of revolutions per century, the angle of precession is
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k = 7 results in a precession of 
43.1” per century

…On to the Bending of 
Starlight…



Bending of StarlightBending of Starlight
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Bending of StarlightBending of Starlight
Angular Momentum Conservation EquationAngular Momentum Conservation Equation
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ConclusionsConclusions

•  Ritz's Theory explains both observations if the constant Ritz's Theory explains both observations if the constant 

k has the value 7.k has the value 7.

•  Explanations of the precession of Mercury,the bending Explanations of the precession of Mercury,the bending 
of starlight and gravitational redshift do of starlight and gravitational redshift do notnot require  require 

the General Theory of Relativity.the General Theory of Relativity.



Future WorkFuture Work

Gravitational LensingGravitational Lensing
Gravitational WavesGravitational Waves
Unify Gravity and ElectromagnetismUnify Gravity and Electromagnetism
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G.R. Parameters vs. Our ParametersG.R. Parameters vs. Our Parameters

k=7k=7
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