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This book provides a general relativistic theory of the internal constitution of liquid
stars. It is a solid contribution to our understanding of stellar structure from a general
relativistic perspective. It raises new ideas on the constitution of stars and planetary
systems, and proposes a new approach to stellar structure and stellar energy generation
which is bound to help us better understand stellar astrophysics.

The book “Inside Stars. A Theory of the Internal Constitu-
tion of Stars, and the Sources of Stellar Energy According to
General Relativity” by Larissa Borissova and Dmitri Raboun-
ski [1] provides a general relativistic theory of the internal
constitution of liquid stars.

The generally accepted model of stellar constitution con-
siders stars to be high-temperature gaseous plasmas obeying
the ideal gas equation of state. However, in the late nine-
teenth and early twentieth centuries, the question of whether
stars are gaseous or liquid was the subject of much debate.
P.-M. Robitaille provides a detailed discussion of this debate
in his work [2, 3]. Recent evidence for liquid stars, in partic-
ular the extensive research performed by P.-M. Robitaille on
the liquid metallic hydrogen model of the Sun, and his pro-
posed liquid plasma model of the Sun [4], have re-opened the
question.

In this book, the authors provide a novel general rela-
tivistic theory of the internal constitution of liquid stars, us-
ing a mathematical formalism first introduced by Abraham
Zelmanov for calculating physically observable quantities in
a four-dimensional pseudo-Riemannian space, known as the
theory of chronometric invariants. This mathematical formal-
ism allows to calculate physically observable chronometric-
invariant tensors of any rank, based on operators of projection
onto the time line and the spatial section of the observer. The
basic idea is that physically observable quantities obtained
by an observer should be the result of a projection of four-
dimensional quantities onto the time line and onto the spatial
section of the observer.

In the book, a star is modelled as a sphere of incompress-
ible liquid described by Schwarzschild’s metric. However,
unlike Schwarzschild’s solution which requires that the met-
ric be free of singularities, space-time singularities arecon-
sidered in this model. The conditions for a spatial singularity,
known as a space break, are derived.

For our Sun, a space break is found to be within the Aster-
oid belt. The theory thus also provides a model of the internal
constitution of our solar system. It provides an explanation

for the presence of the Asteroid belt, the general structureof
the planets inside and outside that orbit, and the net emission
of energy by the planet Jupiter.

There is another space break located within a star’s field.
As a result of their analysis, the authors propose a new clas-
sification of stars based on the location of the space breaking
of a star’s field with respect to its surface. This classifica-
tion of stars results in three main types: regular stars (cov-
ering white dwarfs to super-giants) covered in Chapter 2, of
which Wolf-Rayet stars are a subtype, neutron stars and pul-
sars, covered in Chapter 4 and collapsars (i.e. black holes),
covered in Chapter 5. Chapter 3 examines the properties of
the stellar wind within their liquid star model.

The stellar mass-luminosity relation, which is the main
empirical relation of observational astrophysics, is compared
by the authors to that derived in the framework of the liq-
uid model. From this they obtain the physical characteristics
of the mechanism that produces energy inside the stars. Us-
ing the liquid model, the pressure inside stars can be calcu-
lated as a function of radius, including the central pressure.
As pointed out by the authors, the temperature of the incom-
pressible liquid star does not depend on pressure, only on the
source of stellar energy. The authors match the calculated
energy production of the suggested mechanism of thermonu-
clear fusion of the light atomic nuclei in the Hilbert core (the
“inner sun”) of the stars to the empirical mass-luminosity re-
lation of observational astrophysics, to determine the density
of the liquid stellar substance in the Hilbert core.

In the general relativistic model of liquid stars, the inside
of the star is homogeneous, with a small core (about a few
kilometres in radius) in its centre. The core is separated from
the main mass of the star by the model’s collapse surface with
the radius depending on the star’s mass. Despite almost all the
mass of the star being located outside the core (the core is not
a black hole), the force of gravity approaches to infinity on
the surface of the core due to the inner space breaking of the
star’s field within it. The super-strong force of gravity is suf-
ficient for the transfer of the necessary kinetic energy to the
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lightweight atomic nuclei of the stellar substance, to sustain
the process of thermonuclear fusion. Thus, thermonuclear fu-
sion of the light atomic nuclei is possible in the Hilbert core of
each star. The energy produced by the thermonuclear fusion
is the energy emitted by the stars: the small core of each staris
its luminous “inner sun”, while the generated stellar energy is
transferred to the physical surface of the star by thermal con-
ductivity. Due to the fact that the star’s substance is liquid,
more and more “nuclear fuel” is delivered from other regions
of the star to its luminous Hilbert core, thus supporting the
combustion inside the “nuclear boiler”, until the time when
all the nuclear fuel of the star is spent.

Pulsars and neutron stars are found to be stars whose phy-
sical radius is close to the radius of their Hilbert core. They
are modelled by introducing an electromagnetic field in the
theory to account for their rotation and gravitation. Electro-
magnetic radiation is found to be emitted only from the poles
of those stars, along the axis of rotation of the stars.

Finally, the properties of black holes as derived from the
model are considered. The authors find that regular stars can-
not collapse. They derive the conditions for pulsars and neu-
tron stars to become collapsars. Interestingly, the authors ap-
ply their model to the Universe and, based on their results,
suggest that the Universe can be considered as a sphere of
perfect liquid which is in a state of gravitational collapse(the
liquid model of the Universe). Hence they deduce that the
observable Universe is a collapsar, a huge black hole.

This book represents a solid contribution to our under-
standing of stellar structure from a general relativistic per-
spective. It provides a general relativistic underpinningto the
theory of liquid stars. It raises new ideas on the constitution of
stars and planetary systems, and proposes a new approach to
stellar structure and stellar energy generation which is bound
to generate much new research, and help us better understand
stellar astrophysics.
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