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Abstract 

 
General Relativity meets Quantum-Electro-Dynamic 

 

   This article explains the results from General Relativity in combination with Thermo-Dynamic-Principles 

capable of completing the QED's issue to explain the nature of the Sommerfeld Fine Structure Constant 

(FSC) alpha as suggested by Pauli and other physicists. From GR+TD we derive: 1/alpha is proportional to 

the Einstein-Metric-Number (g44) of space. So within GR+TD the FSC is not space invariant - already 

proved by astrophysical experiments.So on the moon we expect from Interferometry:  

1/alpha=137.035 999 229 (Moon Lab, expected) compared to 1/alpha=137.035 999 047 (27) (Earth Lab, 

measured) due to the change of the metric. 

 

I. INTRODUCTION 

       The Sommerfeld FSC (alpha) is an unsolved problem discovered in Electrodynamics about 100 

years ago. The reason must be that the solution cannot be found within QED 
[1]

 up to now but 

within General Relativity the solution is hidden since 100 years too. We need to combine GR with 

Thermodynamic Principles to come up with a derivation of the FSC from a Principle Theory 
[2,2a]

 as 

Wolfgang Pauli and others 
[3]

 claimed during their times of research. Today GR+TD, the principle 

theory, is able to derive the restmass and charge from the corresponding equation of motion. Both 

values mass and charge depend on the fine structure constant number shown in equation (1) 
[2a]
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II. GR+TD AND SCHWARZSCHILD HYPOTHESIS   
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        In formula (2) we have two distinguish two parts: positive and negative contributions. The first 

Φ(int) is a combination of (non-point-like) internal action exchange particles (dQ>0 so m>0, mass-

quants, absorbed), based on the GR+TD 
[2,2a]

 approach and on im-ponderable exchange particles 

(dQ=0, so m=0) 
[2,2a]

 or internal electromagnetic action (photons) that belongs to QED
[3]

. These GR 

and QED based number Φ(int) covers internal contributions. The next two  contributions are due to 

the well-known and common external Schwarzschild Metric 
[2]

 influence from “Earth” and “Sun on 

Earth” on the g44 number. 

 

TABLE I. Estimation of the FSC 

Alpha 

(calculated) 

Φ-int 

(estimated) 

φ-earth-field 

(calculated) 

φ-sun-earth-field  

(calculated) 

137,036001942 
+8.8530*10

-5
 -0 -0 

137,035999046 
+8.8530*10

-5
 -1.39157*10

-9
 -1.97371*10

-8
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The two 1/alpha values above are calculated values from formula (2). The experimental Parker value 

[4] 

(second row) is the basis for the estimated Φ(int). We used ME=5.9722*10
24

kg, RE=6.3710*10
6
m and 

MS=1.98892*10
30

kg, RSE=1.4959*10
11

m for to respect the two Schwarzschild Contributions. (Although we cannot 

switch off the Schwarzschild metric the first value demonstrates such picture.) 

 

 

III. CONCLUSION 

         There is today a tiny difference in the last two figures (of twelve) of the 1/alpha number 

(alpha=1/137.035 999 047 (27)) 
[4]

 (Earth Lab, measured) because of high accuracy (10
-11

) within 

the Atom Interferometry Measurement of the Fine Structure Constant on earth. So, if we change the 

Gravity then we change the FSC-number is a theoretical prediction from GR combined with TD 

Principles. 
[2,2a]

 Therefore on the moon we would have a different experimental 1/alpha value than 

on the earth. Applying the moon data instead of the earth data we can estimate an experimental 

value: 1/alpha=137.035 999 229 (Moon Lab, expected) based on our GR+TD approach. 

Furthermore in the space shuttle we would expect to measure the value: 1/alpha=137.035 999 048 

(Space Lab, expeted). So only the experiment on the moon can clarify the prediction from GR+TD.  

 

The change of the Schwarzschild contribution from earth to space shuttle is negligible – as 

expected. 

 

IV. SUMMARIZED FACTS 

Facts from QED 
[1]

  

 The Landé g-Factor g(α)/2=1+C2(α/π)+ .. can only be calculated from QED 

(alpha here is not free from g(α)) 

Facts from GR+TD: 
[2a]

 

 The FSC is not an invariant can only be derived from GR+TD 

(alpha is free from charge e(α) and mass m(α)) 

Suggested Experiment and expected value from Interferometry 

FSC on the moon: M=7.35*10
22

kg, R=1738km 

 1/alpha=137.0359 999 229  

Facts from Astrophysical Experiments  

White dwarf: M=0.5*MS, R=0.022*RS 
[5]

 

 ∆α/αexp=(+4.2+-1.6)*10
-5

 Fe-Spectrum: 1/alpha=137.030   

based on 1/alpha(exp)=137.035 999 047 (27)) 

∆α/αexp =(-6.1+-5.8)*10
-5

 Ni-Spectrum: 1/alpha=137.044  

based on 1/alpha(exp)=137.035 999 047 (27) 

White dwarf: G191-B2B 
[6]

 

 ∆α/αexp=(0.007 ± 0.087) × 10
−6 

Fe-Spectrum: 1/alpha=137.035 9 

based on 1/alpha(exp)=137.035 999 047 (27)  
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