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l. Allowing the ex1stence of the particles with negative
mass we assume (1 ) that all the prohibitory rules, which
exclude their existence emerge not from the dyvnamical
theories (Mechanics, Theory of relativity, Quantum Mecha-
nics) but from the comnlementary assumptions (Causality
PrlnClple noninversibility in time, Complementary Principle,
which, in fact, are the consequences of the second law of
thermodynamlcs (3) Hence considering the existing thermo-
dynamics to be valied only for the systems of particles

of positive mass, if we assume that the system of interac-
ting positive and negative masses obey some generalized,
considerably non-equilibrium, thermodynamics then all the
known prohibitions of the ex18tence of particles with ne-
gative mass can be ignored (°).

®Ce texte constitue une partie de la contribution de
1'auteur 3 la Conférence d'Erice tenue au mois de Mal
1981 sur les Problémes de la Gravitation.
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2. To be precise we call the particles with negative
and positive masses "NEGATONS" and "POSITONS" respecti-
vely (previously (2,%,5) we called them minus-particles

and plus-particles).

According to the equivalence principle the distri-
bution of the negatons in the universe is approximately
uniform (2,“,7,9, ). The system, consisting of positons,

" tends to equilibrium at positive absolute temperatures
while the s%stem of negatons at negative absolute tempe-
ratures (5, ). The combined System of positons and nega-

tons cam, therefore, be considered as a set of two interac-

ting systems with positive absolute temperatures and
negative absolute temperatures. Then a snpontaneous hea-
ting of both the systems must occur (%), Thisg process
can be one of the means of the acceleration of the par-
ticles of primary component in the cosmic rays (2,9),
It can also be the cause of anomalous energy-extraction
in quasars and in the nuclei of the galaxies (2,“,6).

3. Starting from the time-symmetry of the flow of pro-
cesses in the combined system of positons and negatons
we must consider the possibility of their multi-creation
the same as the possibility of their mutual annihilation,
Hence we, in our consideration, can confine ourselves to
their elastic collisions ignoring the processes of their
multi~creation and annihilation. A negaton while falling
into the stars, planets ect. penetrates through them,
continuouslyacquiring acceleration in the process, and
consequently moves practically in a straight line with
ultra-relativistic energies K, According to (2,6)

%EIE[ = (n+ 5_+ ¢) |E| ,

where 0 —concentration of the positons, § +-elastic scat-

tering cross-section of negaton on positons. Hence the
energy of the negatons, after the penetration through a
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layer of thickness L, changes according to the formula
E| = |Eg] exp(n,_ §__ L).

As a result the energy of the positons increases-by the
same amount. The energy extracted in one second in a
spherical body of radius R when a flux of negatons '
m™R%n_c where n_=-concentration of negatons, falls on it
is given by the formula ’

Q = nchn_lEo[ exp(n+ 6_+ R).

From this formula it is clear, that th? extraction of
energy will increase catastrophically if

> 1,

n, 5_+ R 1
For the estimation of 6_+ let us equate Q to the

quantity of energy extracted in the sun, which is

3,8.1033 erg/sek. Q cannot exceed this quantity. Follo-

] - ' -16
wing (2,19 we put n_ = 10 6, IEQI = 0,2.10 erg, and
‘ 10 . 1n24
for sun Ry = 7.10 cm, n_ 107", Then we get
§ < 1,46.105° cm?.

Such estimation for the neutrom .star gives

5 <2.107% cn?
4=
_ 6
if we put m'= 2my n_ = 10 cm.

I.e. the interaction of negatons with p051tons.1s less
than the nucleon-nucleon interaction however it can
exceed the weak interaction.
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