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Introduction and relevance 

In a coordinated effort of several institutes, the “Event Horizon Telescope” (EHT), a beautiful 

picture emerges of a blurred ring around the black hole in M87. The authors commend the institute 

for its valuable work to “see” a black hole of massive proportions. The institute regards the 

Schwarzschild radius of a (massive) black hole as an “event horizon”, a horizon out of which 

nothing can escape, not even light. The authors will show that the Schwarzschild radius is a measure 

of mass in the unit meter, not a coordinate of space. In other words, the idea of an “event horizon” 

of a black hole is a myth, not supported by any theoretical or observational evidence of its existence. 

 

The Schwarzschild radius 

The Schwarzschild radius “Rs” was introduced by Albert Einstein and Karl Schwarzschild in 1916 

as a way to express the mass “M” in the units meter by the use of the Newton constant “G” and the 

invariant speed of light “c”. For the experts: Rs = 2G.M / c2. Einstein needed to unify all quantities 

into the same units in order to use tensor mathematics. The Schwarzschild radius “Rs” of the earth 

equals about 8.88 mm. If you were to go down to the core of the earth, you would not find anything 

that indicates the Schwarzschild radius. The Schwarzschild radius is a measure of mass expressed in 

the units meter, not a measurable length. 

 

Einstein also expressed time “t” in units meter by multiplying time by the speed of light “c”. That 

does not mean that c meters has the same physical meaning as one second. What it does say is that 

you can express distance in light-seconds and time in seconds and that using light-seconds and 

seconds unifies the speed of light to one (c = 1 light-seconds per second). Similarly, we could call  

G.M / c2 “mass-meters” unifying both “G” and “c”. So, the mass of the earth equals  0.0044 mass-

meters. The Schwarzschild radius of the earth is then 0.0088 mass-meters, double the mass-meters 

of the earth. 

 

To give special physical meaning to time and mass in meters is a myth. Let us turn the tables, would 

you be happy to call a length of 8.8 mm 5.97 x 1024 kilogram? Does 8.8 mm weigh that much? 

Would you call the distance to the moon (384,000 km) 1.3 seconds? Would you use Newton’s law 

of gravitation as F = G.M / c2.t2 instead of F = G.M / r2? Let us face it, the Schwarzschild radius 

“Rs” is a measure of mass expressed in units meter, nothing else. 

 

The Schwarzschild Solution 

The idea of an “event horizon” was born by a misinterpretation of the Schwarzschild solution. In the 

Schwarzschild solution, the gravitational potential “Φ” equals 1 – Rs / r, in which “r” is the distance 

in meters to the center of gravity of the mass. In the Schwarzschild solution in vacuum for a still 

standing observer (dr, dθ, and dφ = 0), you find this “Φ” in front of the time difference “dt”. For the 

experts: ds2 = Φ.dt2. If r = Rs, then “Φ” equals zero and thus the line element “ds” equals zero and 

thus the time stands still for that observer. This is the “coordinate singularity” that many 

astronomers are talking about. The “event horizon” of “Rs” is thus based on the Schwarzschild 

solution in vacuum. 

 

The authors will argue that 1) the Schwarzschild solution in vacuum is not applicable for r = Rs of a 

real sphere and 2) that the radius “R” of a sphere is always larger than Rs. In other words, there is 

no real situation in which r = Rs in vacuum, there is no “event horizon”. However, many scientists 

believe that a total collapse of mass is possible above about ten sun-masses. This would mean a 

collapse of matter to within the Schwarzschild radius. This thinking of these scientists is based on 
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“cold dead matter”. The authors will argue that there is no “cold” dead matter in the core of a 

massive object. 

Emmy Noether and the core temperature of massive objects 

Emmy Noether defined the conditions to a reference frame such that energy and momentum is 

conserved. In case of a massive sphere, energy-momentum conservation means that the sum of 

potential and kinetic energy within a massive sphere is constant. The outside of a massive sphere 

has an incredibly high potential energy, but the kinetic energy could be low, even close to zero. 

However, energy-momentum conservation means that the core temperature must be extremely high, 

that is where the potential energy is low or zero, while the kinetic energy is extremely high. To 

illustrate Noethers theorems, the temperature of the core of the sun must be about 15.5 million 

degrees Kelvin, see our book “Repairing Schwarzschild’s Solution”. 

 

Black holes as a sphere must have temperatures in the order of trillions of degrees, providing 

enough thermal pressure in a plasma of quarks and bosons to counteract any gravitational pressure. 

In other words, even when the outside of a spherical black hole is almost zero degrees Kelvin, the 

core is far too hot to be classified as “cold” dead matter. Neutron degeneracy pressure can be 

counteracted by the pressure of the extremely hot plasma at the core. 

 

Noether and the minimal radius of a static sphere 

The minimal radius of a static sphere equals 1½Rs according to Noether’s theorems, so in the 

vacuum outside of the sphere r > 1½Rs. If r = Rs within the sphere, the gravitational potential goes 

by another formula, in which “Φ” is always greater than zero, see our book “Repairing 

Schwarzschild’s Solution”. A minimal radius larger than Rs (R > 9/8Rs) was also advocated by Karl 

Schwarzschild in 1916 and by Misner, Thorne, and Wheeler in “Gravitation” in 1970. Cold dead 

matter does not exist at the core of massive objects, the superhot plasma at the core provides the 

counterpressure to the gravitation; “r” in vacuum is always greater than “R” and thus greater than 

Rs. 

 

Summary 

The “event horizon” does not exist, not even in static black holes. A sphere can collapse, but not 

within its Schwarzschild radius. The Schwarzschild radius has no other physical meaning than a 

measure of mass expressed in meters, not measurable by a measuring stick. 

 

 

More information? 

Our three books (www.loop-doctor.nl) describe the repair of Einstein’s Relativity for Noether’s 

theorem1 in full detail. We hope you get as many “aha” experiences as we did, 
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1 Noether E. “Invariant variation problems” translated by Tavel M. TTSP 1971 p. 186-207 


