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TO PROJECTIVE PROPERTIES OF THE PHYSICAL SPACE-TIME. 

PART II. MEASURES AND CURVATURE IN CLASSICAL THE GEOMETRY OF LOBACHEVSKY ‒ BOLYAI  
Research article 

Permikin V.S.* 

LLC “NPM “Newtonic”, Ekaterinburg, Russia 

* Corresponding author(vladimir.permikin[at]yandex.ru) 

Abstract 
Under the assumption that 4-dimensional physical space (space-time) is projective, and its geometry the classical non-

Euclidean geometry of Lobachevsky ‒ Bolyai (hyperbolic geometry) the following tasks: 1) the rationale for using projective 
geometry for the existence in the geometry of Lobachevsky ‒ Bolyai's two main non-Euclidean measures of distance − additive 
classical non-Euclidean and non-Euclidean non-additive measure which is a generalization of the physical interval between the 
events; 2) derivation of the formulas describing the transformation of coordinates between two autopolarity coordinate systems 
- the case of the mutual arrangement of the two autopolarity coordinate systems are 4-dimensional projective hyperbolic space, 
when the time axis and one spatial coordinate axes of both systems lie in the same plane, and the other two axis systems are 
pairwise parallel; 3) justification of curvature of the flat non-Euclidean geometry as curvature measures; 4) derivation of the 
formulas describing the change with time of distance, speed and acceleration between inertial systems in 4-dimensional case. 

Keywords: accelerated expansion of the Universe, dark energy, projective geometry, pseudo-Euclidean, hyperbolic, non-
Euclidean geometry of Lobachevsky ‒ Bolyai, autopolarity coordinate system, the Absolute, Worf, double ratio, curvature 
measure, the Gaussian curvature of the surface. 
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ON THE QUASIRELATIVISTIC EQUATIONS FOR THE SOLAR CORONA PLASMA AND A VARIANT OF 

RATIONALE OF ITS HIGH TEMPERATURE 

Research article 
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Abstract 

The quasi-relativistic equations are derived from nonrelativistic equations bringing amendments in them. They comprise of 
the continuity equations, and the conservation laws for impulses and energies both for protons and for electrons. It is so because 
the hydrodynamic and electric forces acting on them are similar, so, their impulses are also similar. The rife proton velocity in 
solar corona is 500 km/s and the consistent electron velocity for such impulse is 0.953 c, hence, the electrons must be taken into 
account and they are relativistic. Expressions for the collisional terms are also adapted to relativistic velocities. Heat emitting to 
warm protons due to friction between electron and proton flows is sufficient to heat plasma. Concentration ne = 1010 cm-3 and 
amount of scattering energy compensate large free path time. 

Keywords: plasma, solar corona, relativistic effects. 
 
Introduction 
It is substantial to decide correctly what processes in the solar corona must be investigated and what processes can be 

neglected. Relativistic equations of solar corona plasma are derived in this article from the classic equations [1]. Influence of 
the relativistic electrons at plasma heating is investigated. Electrons are often neglected in plasma because of the supposition of 
plasma neutrality. Moreover, solar corona plasma is often treated as collisionless (collisions in plasma are not bumping but 
veering over interaction). Nonetheless, electrons suffer collisions and it plays a role in plasma heating. The problems of solar 
corona plasma heating are being intensively investigated now. But the problem of high temperature 106 K of the solar corona is 
still considered as unsolved. Some nonstandard source of extremely high temperature is proposed and investigated in this 
article. The result was reported by me at the conference [12]. 


