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Introduction and relevance 

Shapiro sent a radar signal to Venus in 1964, long after Einstein’s death. Venus stood then nearly 

at the other side of the sun, that’s why the radar signal took nearly half an hour to return to earth. 

Because this signal passed the sun relatively closely (about three times the radius of the sun), the 

gravitational field of the sun delayed the return of the signal somewhat, although that was only 

190 microsecond. Shapiro rightly claimed that the delay of 190 microseconds, the so-called 

Shapiro delay, was caused by the gravitational field as described by Einstein. He demonstrated 

that this was not caused by the curvature of the trajectory of just a few arc-seconds, but by the 

influence of two elements of Einstein’s covariant metric tensor “g00” and “gxx”. 

 

The authors will show that the Shapiro experiment can be used to unite Einstein’s theory of 

Special relativity with the Schwarzschild solution of Eddington without having to “drop the 

suffix”. Eddington dropped the suffix in order to ensure a determinant of minus one of the 

covariant metric tensor, a questionable action. If he would not have dropped the suffix, he would 

have obtained the first solution that merged Einstein’s Special Relativity with Noether’s theorem. 

The authors do this claim now in the book “Repairing Schwarzschild’s Solution”, see www.loop-

doctor.nl. 

What the experiment proves 

The Shapiro experiment puts a direct relation between the time difference “dt∞” as measured from 

far (from earth in this case) and the time difference “dt” as it would be if the space would be 

Euclidean (Euclidean time within a Euclidean reference frame)1: 

 

dt∞ = dt / σ2 [s] Shapiro solution (1) 

 

In this equation is “σ” the gravitation-factor that appears in the Schwarzschild solution too, see 

formula (3): 

 

σ2 = 1 – RS / r [ ] gravitation-factor squared (2) 

 

In this formula is “Rs” the Schwarzschild radius of the sphere (RS of the sun is 2.75 kilometers), 

and “r” the distance from the midpoint of a sphere (the sun in the Shapiro experiment). In the 

Shapiro experiment, the smallest distance “r” of the radar signal was about three times the radius 

of the sun, about 2.09 million kilometers, where the gravitation-factor “σ” came to: 0.999 999 

292. 

 

The difference in clock speed is caused by the gravitational field, the closer to the sun, the 

stronger the gravitational field, the slower the clock ticks. The fact that the clocks tick slower the 

stronger the gravitation was also proven by the Hafele-Keating experiment. 

 

It is not the slower clocks that the Shapiro experiment proves, it is the link between the time 

difference as measured from far “dt∞” and the time difference “dt” as it would be if the space 

would be Euclidean. 

                                                                 
1 Repairing Schwarzschild’s Solution page 56 - 62 
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The link between proper time “dt0” (locally measured time) and time within a Euclidean frame 

“dt” was  already established in Special Relativity for speed. The authors emphasize that the use 

of the variable “dt” in the Schwarzschild solution, is actually the time difference as measured 

from far “dt∞”, these two time differences are often mixed up in Relativity. Shapiro proved the 

link between Euclidean “dt” and the measured “dt∞” in formula (1), a major contribution to 

relativity! 

 

This is the only experiment of General Relativity that compares the trajectory within Euclidean 

space (absence of sun) to a trajectory in curved space-time (close to the sun). The delay can be 

computed based on the time difference (dt∞ – dt) made on a small part of the trajectory “dx” 

within a Euclidean reference frame and integrating “dx” from earth to Venus and back. When 

doing so in one spatial direction only, and assuming a constant speed of light, you get the correct 

result. 

Why did Shapiro not use the Schwarzschild solution? 

Instead of using the Schwarzschild solution, Shapiro used Einstein’s covariant metric tensor “gµν” 

to explain the delay. Why did he not use the Schwarzschild solution, this solution is perfectly 

suitable to the experiment (the sun as a mass-point). The answer is simple, the Schwarzschild 

solution results in the wrong delay; the delay according to the Schwarzschild solution is 

considerably smaller. The Schwarzschild solution according to Eddington is2: 

 

c2.dt0
2 = c2.σ2.dt∞

2 – dr2 / σ2 – r2.(dθ2 + sin2θ.dφ2) [m0
2
] Schwarzschild solution (3) 

 

In this equation is “c” the speed of light, and are (r, θ, φ) the coordinates of a polar coordinate 

system with its origin in the midpoint of the sphere (the sun in the Shapiro experiment). The delay 

of the radar signal is largest at the part of the trajectory closest to the sun according to Shapiro, 

based on Einstein’s covariant metric tensor. Closest to the sun, the trajectory of the radar signal is 

perpendicular to the line towards the midpoint of the sun. 

 

However, according to the Schwarzschild solution, the change in distance “r” to the midpoint of 

the sun is nil (dr = 0) at the point closest to the sun, resulting in zero delay at that part of the 

trajectory. In other words, the Schwarzschild solution does not explain the Shapiro delay! To 

understand that, note the absence of the term σ2 in the transversal term r2.(dθ2 + sin2θ.dφ2), this 

term is not divided by σ2 as “dr” is. 

 

Using Einstein’s covariant metric tensor in one direction only (in the x-direction of a Cartesian 

coordinate system), Shapiro got to the result he wanted, the delay matching the experimental 

outcome. Shapiro must have tried the Schwarzschild solution, this is a simple and proven 

solution. However, the Schwarzschild solution was never proven in transversal direction 

(perpendicular to the line to the midpoint of a sphere). We assume that Shapiro acted like a 

gentleman, praising Einstein without casting doubt on the Schwarzschild solution as deduced by 

Eddington. 

                                                                 
2 Repairing Schwarzschild’s Solution page 53 



Shapiro annihilates Eddington’s “drop the suffix” 
 

 

3 

 

Why the Schwarzschild solution needs repair 

Firstly, the time “dt” as mentioned in the original Schwarzschild solution is the time difference as 

measured from far “dt∞”, clarifying the solution and differentiating from the Euclidean “dt” 

within a Euclidean reference frame. Secondly, the Schwarzschild solution does not work for the 

Shapiro experiment in transversal direction. On top of that, the Shapiro delay computation 

depends on the constancy of the speed of light, since distance is measured based on a constant 

speed of light! An invariant speed of light is also required by Noether’s laws of energy and 

momentum conservation and by Einstein’s theory of Special Relativity. 

 

In other words, the Schwarzschild solution needs to be repaired for three things: 1) the constancy 

of the speed of light, 2) for the difference between “dt” and “dt∞”, and 3) for the transversal 

direction. 

Repairing Schwarzschild’s solution 

Using the relation that Shapiro found, the measured time difference “dt∞” can be substituted into 

the Schwarzschild solution to show the time difference within a Euclidean reference frame, a 

necessity according to Noether’s laws of energy and momentum conservation. The essential 

repair is the inclusion of the term σ2 in the transversal directions (r2.dθ2 and r2.sin2θ.dφ2). 

 

Note that Eddington had to drop the term σ2 in order to fulfill Einstein’s demand for a 

determinant of the covariant metric tensor of minus one, the so-called “drop the suffix”. However, 

Einstein dropped this demand in 1916, in a small note in paragraph 19 of “The Foundation of the 

General Theory of Relativity”. Einstein did not motivate this change in demand, a serious 

scientific blunder. If Eddington had read this note, then he would have been the first to repair the 

original Schwarzschild solution, which was based on that determinant condition of minus one. 

The authors proudly present the repaired solution: 

 

c2.dt0
2 = {c2.dt2 – dr2 – r2.(dθ2 + sin2θ.dφ2)} / σ2

 [m0
2
] repaired Schwarzschild solution (4) 

 

Compare this solution to the Minkowski formula of Special Relativity in polar coordinates: 

 

c2.dt0
2 = c2.dt2 – dr2 – r2.(dθ2 + sin2θ.dφ2) [m0

2
] Minkowski formula (5) 

 

This means that the speed of light “c” in this repaired solution (4) is invariant to gravitation and 

speed, a requirement of Noether’s laws of energy and momentum conservation. You can deduce 

that by realizing that “dt0” is zero for light, resulting in a ds / dt = c, in which the change in 

distance “ds” of the proper observer equals: ds2 = dr2 + r2.(dθ2 + sin2θ.dφ2). Formula (4) can be 

further reduced to (c2.dt0
2 = c2.dt2 – ds2 and thus c2.dt0

2 = c2.dt2 – v2.dt2): 

 

dt0 = dt / σ.γ [s0 ] time dilation (6) 

 

In this formula is “γ” the boost-factor of Special Relativity: γ2 = 1 / (1 – v2 / c2)! This means that 

by not “dropping the suffix”, a merger of the Schwarzschild solution with Special Relativity is 

obtained! We can also deduce from this outcome the following energy of a mass-particle: 

 

E = m.c2 = σ.γ.m0.c
2 [J] energy of mass-particle (7) 
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Isn’t that magnificent, a total merger of Special Relativity with two General Relativity solutions, 

namely the Schwarzschild solution and the Shapiro solution. This new merged solution 

guarantees a speed of light invariant to speed and gravitation, satisfying Noether’s theorem3 as 

well! 

Computing escape speed from earth 

Formula (7) can be used to compute the escape speed from earth. Based on formula (2), we can 

compute the gravitation-factor “σ” both at the surface of the earth (initial situation) and at infinity 

(end situation). The gravitation-factor “σ” on earth equals 0.999 999 999 304, while the 

gravitation-factor at infinity equals 1.0. This means that the boost-factor “γ” must be 1.0 / 0.999 

999 999 304 in order to have just enough kinetic energy to reach infinity. This results in a speed 

“v” needed to leave earth of 11,186 [m.s–1], or 40,270 km per hour. As a reference, that is Mach 

23! The escape speed from earth quoted by NASA ranges from 11,180 to 11,200 [m.s–1], 

confirming the above computation. 

Computing core temperature of the earth and sun 

The formula of energy of a mass-particle (for the formula of “σ” within a sphere of 

incompressible liquid) also explains the core temperature of the earth (5,380 K) and the core 

temperature of the sun (15,500,000 K)4. 

 

Consequence to static black holes 

Black holes are massive objects, which are not observed by light or other electro-magnetic waves. 

In the center of the Milky Way there is a supermassive black hole, identified by the orbits of stars 

around it. Most black holes rotate fast, but some smaller black holes rotate so slow that we 

describe these as static black holes. The shape and size of static black holes is unknown, how can 

you measure anything that cannot be observed? The (repaired) Schwarzschild solution is the key 

to the shape and size of a static black hole. 

 

However, there are five different documented versions of the Schwarzschild solution plus our 

repaired solution, in total six versions. These versions include two original ones of Karl 

Schwarzschild (mass-point and sphere), the Eddington version (mass-point), the Misner, Thorne, 

and Wheeler version (sphere), the Thorne “singularity” version (mass-point), and the repaired 

version of Eddington as described above (sphere). 

 

The repaired Eddington version “Quantum Relativity for Gravitation” is the only one that 

explains both the Shapiro experiment and the Hafele-Keating experiment and has an invariant 

speed of light in all directions. 

 

None of the six versions is a correct solution to Einstein’s field equations. A correct solution is a 

solution in which the Christoffel symbols and its derivatives match the field equations. This is 

                                                                 
3 Repairing Schwarzschild’s Solution page 19-20 
4 Repairing Schwarzschild’s Solution page 93-95 
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like solving four unknown variables in four equations. You know that you have a correct answer 

when you get the same outcome on both sides of the “=” sign when substituting the four found 

values back into the four equations. 

 

The best version is the very first solution of Karl Schwarzschild, which has a correct first field 

equation (the one about time), a good approximation of the second field equation (the one about 

radial distance), but a failed third and fourth field equation (transversal directions). The last two 

equations end up a 2 = 3! 

 

In summary, the exact solutions to Einstein’s theory of General Relativity do not abide by 

Noether’s laws of energy conservation, while there are no correct solutions to his theory for a 

mass-point or sphere. The source of the confusion is Einstein’s theory of General Relativity, 

which is not an exact description of gravitation and does not abide by Noether’s conservation 

laws. However, his theory is a better approximation than Newton’s laws are in weak gravitation. 

 

The authors are bound by Noether’s laws and therefore prefer the Eddington version in radial 

direction. In combination with the Shapiro experiment, Quantum Relativity for Gravitation claims 

to abide by Noether’s laws, while having solid backing from experiments (Hafele-Keating and 

Shapiro). The authors have deduced the solution to a sphere of incompressible liquid both inside 

and outside of the sphere. 

 

Our solution limits the radius of the black hole to at least 1.5 times the Schwarzschild radius5. In 

other words, in our model of a static black hole, there is no “event horizon”. The Schwarzschild 

radius is another way of expressing mass, it is not a measurable radius on any measuring stick or 

measurable with radar equipment. The Schwarzschild radius is non-physical! This Schwarzschild 

radius lies within the sphere of incompressible liquid, but nothing at the Schwarzschild radius is 

any different from a bit further from or closer to the midpoint. 

 

The black hole is invisible because it does not radiate any electro-magnetic waves; to radiate you 

need randomly moving mass-particles, but the invisibility contradicts the random movement. Are 

the particles stuck to each other like glue, or like crystals, or do these all move in slow rotation in 

circular orbits? We simply do not know.  

 

Static black holes have a mass of less than 2.29 times the solar mass, according to the authors. 

This means that these are currently qualified as slow rotating neutron stars. In other words, when 

a neutron star is observed by its radiation, it is a classified as neutron star, when it is observed by 

its gravitation, it is a static black hole. At 2.29 solar masses, the neutron star/static black hole 

becomes instable, the spherical shape explodes as a result of the pressure of gamma rays at its 

core. Any object above 2.29 solar masses, is not spherical, but either an oblate spheroid or a torus. 

An oblate spheroid is characterized by its jets from the poles. A torus is a real black hole, there is 

vacuum in its center-of-mass! The supermassive black hole in the Milky Way is a torus of 

estimated radius of 80 to 140 light-seconds. Interested in more details, see our book “Repairing 

Schwarzschild’s Solution” at www.loop-doctor.nl. 

                                                                 
5 Repairing Schwarzschild’s Solution page 85 



Shapiro annihilates Eddington’s “drop the suffix” 
 

 

6 

 

Authors 

Rob Roodenburg, MSc (author) 

Frans de Winter, MSc (co-author) 

Oscar van Duijn, MSc (co-author) 

 

Schiedam, December 2017 


