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Stevap formula - Dimensional analysis  - Constants of nature 

Different types of  BHs:  
• Schwarzschild, Reissner-Nordström, Kerr , Kerr-Newman 

• Remnant BH of BBH: GW150914, GW151226 and LTV151012 detected by LIGO  

Quantify the "insignificant" quantum effects - GSL 

Results:  Formula  could have some relationship with the 
detection of the shadow's image BHs (M87-BHs by EHT)

Introduction



Modeling

Spin

Event horizon área 

Bekenstein-Hawking entropy

Bekenstein’s generalized 2nd law of 

thermodynamics

Speed of light

Gravitational constant

Planck constant

Boltzmann constant

Surface gravity

Mass

Electric charge

Evaporation time 

Thermal Hawking radiation
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Bekenstein, J. D. 1974, Phys. Rev. D, 9, 3292–3300.

Formula manages to join 3 different fields of physics

 Thermodynamics

 General Relativity

 Quantum Mechanics



Energy-stress tensor

Schwarzschild
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Metric

Reissner-Nordström

Kerr

Kerr-Newman
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Analysis of the Entropy Formula

For BHs, at the limit, when T tends to absolute zero, the rate of 

change of the entropy generated during its evaporation time and 

eventual disappearance with respect to T is

BHs of Kerr, Reissner-Nordström, and the remnant BH from 

BBH merge have T that tend to absolute zero, especially the 

former ones  BHs are not primordial black holes!!!

BHs tend to cancel, as it could have happened at the Big Bang!!!

Represents a floating-point infinity.  This value is used to indicate a floating-point value that is too large to be otherwise represented. Float

Represents a non-numeric object in the floating-point system.  This value can be returned by a function or operation if the input 

operands are not in the domain of the function or operand.
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This rate of change with respect to time is



Calculations were made with different parameters of
M, Q and a, according with lows of BH mechanics
from Hawking’s Physics.

Kerr-Newman calculations with T11 = 4.51010 kg ( 
,   10-51 m-2, a = 0.7, Q = 0.2 & Q = M , tevap 
2400 years  primordial BH.

K-N: G2M2<GQ2+a2c2  2 EH desappear, but   0
 they are not destroyed and therefore do not leave
the naked singularity singularity  Penrose’s Cosmic
Censorship Conjecture .

T as the mass evaporates genetating an increase in
ordinary S outside the BH.

Generalized S of the state of the region outside the BH
should be increases.

 S & A decrease individually, but the Stot always
increases.

Results

Penrose, R. 1999, J. Astrophys. Astr., 20, 233-248.
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Results

Figure 2  Entropy vs thermal Hawking radiation at the 

Hawking temperature of BHs

Figure 1  Graphical Abstract

Reissner-Nordström

Kerr



Abbott, B. P., Abbott, R., Abbott, T. D. et al. 2016a, Phys. Rev. Lett.,  116, 1-19.

Abbott, B. P., Abbott, R., Abbott, T. D. et al. 2016b, Phys. Rev. X.,  6, 041015-1-041015-36.



Results

M87 Supermassive Black Hole image

 M87 BH 6,200,000,000 M⨀, a = 0.900.05, EHT the first shadow’s image.

 Schwarschild and Kerr-Newman BHs - T “mostly significant” than M87 BH.

 T is so low that it makes the BHs "undetectable“:  BHs’s mass & quantum effects by entropy                 

formula.

 EHT was able to get the first M87 BH photograph despite the “insignificant” quantum effects.

 T just above absolute zero: 3rd law of black hole mechanics and 3rd law of thermodynamics  

satisfied - the extreme black hole state cannot be reached. 

Mass decreases during the evaporation process, Stevap, AStevap tevap, SBH and A  while  & T


Tamburini, F., Thidé, B., & Della Valle, M. 2019, MNRAS Lett., 000, 1-14.



Akiyama, K., Alberdi, A., Alef, W. et al. 2019a, Astrophys. J. Lett.,  875: L1, 17.

Akiyama, K., Alberdi, A., Alef, W. et al. 2019b, Astrophys. J. Lett.,  875: L4, 52.

Akiyama, K., Alberdi, A., Alef, W. et al. 2019c, Astrophys. J. Lett.,  875: L6, 44.



Forthcoming Research

The time of life of the material content of the BHs would have to
be analyzed from the quantum point of view of the particles
that make it up, to verify that these are particles that can be
detected by a highly sensitive detector such as EHT, since the
calculations showed that

2Mc

h
tevap 



Conclusions

The entropy formula equated with Bekenstein's generalized 2nd law of thermodynamics, fulfill the

objective of elucidating that the intrinsic quantum effects, occupy a central role in the compliance with

physical laws.

BHs can be detected despite that the Hawking effect, which reveals their presence, is not significant

in this type of holes.

The formula can contribute to the detection of the image of these BHs, since the detection of this

type of black holes is directly linked to the "insignificance" of the intrinsic Hawking effect in obtaining

the shadow image of the event horizon of M87 BH achieved by EHT.
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Thank you for attending this talk!


