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In classical mechanics, this paper presents a new scalar field that explains
the relationship between gravitational mass and inertial mass. According
to this paper, inertial mass is determined by gravitational mass. In classical
dynamics, gravitational mass (inertial mass) is more relevant than the other
charges (electric charge, etc.) because it is always positive (this property
is very important in the new scalar field)

Introduction

In classical mechanics, this paper considers that there is a type of scalar field that basically
depends on the scalar value of the charges but does not depend at all on the position, velocity,
acceleration, etc. of the charges.

Generically, the new scalar field ( C') produced by a generic charge, would be given by:
C = Kec (1)
where ( K') is a universal field constant, and (¢ ) is the scalar value of the generic charge.

Therefore, the new scalar field ( Cr ) produced by an electric charge and the new scalar field
( Cs) produced by a gravitational mass, would be given by:

C: = Ko e (2)
Ce = Ko (3)

where ( Kr) is a new universal electric constant, ( e) is the value of the electric charge, ( K¢)
is a new universal gravitational constant, and (72 ) is the value of the gravitational mass.

Additionally, the extra force (F, ) acting on a generic charge A, due to the new total scalar
field ( Cr) produced by all generic charges, would be given by:

F, = —cya, C :—cAaAKZ?”cZ- (4)

where ( ¢, ) is the value of the generic charge A, and (a, ) is the ordinary acceleration of the
generic charge A.

Therefore, the additional force (Fe, ) acting on an electric charge A, due to the new total
scalar field ( Cr, ) produced by all the electric charges, and the additional force (Fa, )
acting on a gravitational mass A, due to the new total scalar field ( Co, ) produced by all
gravitational masses, would be given by:

Fe, = —e a, Cop = —eya, Ke Y. e (5)

K2

FGA = — ﬁ’LA ap CGT = — mA ap K Z»A” Thi (6)

7

where (e, ) is the value of the electric charge A, (7h, ) is the value of the gravitational mass A,
and (a, ) is the ordinary acceleration of the electric charge A and the gravitational mass A.


https://orcid.org/0000-0002-1389-247X

General Observations

Since electric charges are balanced in the Universe ( negative charges and positive charges
are always in equilibrium ) then the new total scalar field ( Cr, ) is always zero and therefore
the additional force (Fe, ) acting on any electric charge A is also always zero.

However, gravitational masses are not balanced in the Universe ( because gravitational masses
are always positive ) so the new total scalar field ( Co, ) is never zero and therefore the
additional force (Fea, ) acting on any gravitational mass A is not always zero.

Therefore, the additional force (Fe, ) acting on any electric charge A should not be added
to the Lorentz force ( because the force Fz, is always zero )

However, the additional force (Fea, ) acting on any gravitational mass A must be added to
Newton’s gravitational force ( because the force Fa, is not always zero )

The magnetic force component of the Lorentz force involves the cross product between the
velocity of the electric charge and the magnetic field (v x B)) but the additional gravitational
force component of Newton’s gravitational force involves the product between the acceleration
of the gravitational mass and the new total gravitational scalar field (a C')

Therefore, Newton’s second law now takes the following form : (> F, = 0) and the inertial
mass (m, ) of any particle A is now given by the following equation : (m, = m, Ked> ;" ;)
( this reformulation is now consistent with experience )

In other words, Newton’s second law states : (Y. Fy = mya, ) then (>, Fy — mya, = 0)
— (X Fys+ Fcy, = 0)— (> F, = 0) . Since the additional gravitational force (Fa, )
must be added to Newton’s gravitational force.

Additionally, according to this paper, the additional gravitational force (Fe, ) is related to
the force of inertia (—m, a, ) ( vis insita ) and the new gravitational scalar field ( C¢) is
related to Mach’s principle ( as the origin of —m, a, )

On the other hand, if the gravitational mass is intrinsic then according to the equation above
(ma = 1y Ko >_;" ;) the inertial mass is intrinsic ( since the new gravitational scalar

field Cé is intrinsic too )

Therefore, the gravitational mass, the inertial mass and the new gravitational scalar field are
invariant under transformations between inertial and non-inertial reference frames.

Finally, if the ordinary acceleration (a, ) is expressed with universal magnitudes [1] or
inertial magnitudes [2] ( relational magnitudes ) then the gravitational force (Fec, ) would
also be invariant under transformations between inertial and non-inertial reference frames.
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Appendix
Relativistic Scalar Field

In special relativity ( possibly ) the new gravitational scalar field ( C¢ ) produced by a massive
or non-massive particle with energetic charge, for the inertial reference frame in which the
Universe has no translation or rotation, would be given by:

CG:KG(E+E)/62 (1)

where ( K¢ ) is a new universal gravitational constant, (£ ) is the relativistic energy of the
particle, and ( E') is the non-relativistic energy of the particle [1]

Additionally, now the extra gravitational force (Fc, ) acting on a massive or non-massive
particle A, due to the new total gravitational scalar field ( Ca, ) produced by all massive and
non-massive particles with energetic charge, would be given by:

Fo, = —Eya, -M;' Co, = —E,a,-M;' Ke > (B + E;)/c? (2)
m, = EA Ke Zf”(EZ‘—FEi)/CQ (3)
Fe, = —mya,-M;' = —m,a, (4)

where ( E, ) is the relativistic energy of particle A, (m, ) is the relativistic mass of particle A
('my, ) is the intrinsic mass of particle A, (a, ) is the ordinary acceleration of particle A, (a, )
is the special acceleration of particle A, and (M) is the Mgller tensor [2]

On the other hand, the net Einsteinian force (FE, ) [2] acting on a massive or non-massive
particle A, is given by:

Fe, = dP,/dt (5)
FE, = m,a, (6)

where (m, ) is the intrinsic mass of particle A, (a, ) is the special acceleration of particle A
(P, ) is the linear momentum of particle A, and (¢) is the (coordinate) time.
)

Now, since the additional gravitational force (Fa, ) is also another force of Nature then it
must be added to the net Einsteinian force (FE, ) However, the additional gravitational
force (Fa, ) must be added to the net Einsteinian force (FE, ) as follows:

Fe,— mya, = 0 (7)
Fe, +Fey, = 0 (8)
Fe, = 0 (9)

Note : the new gravitational scalar field extends throughout the Universe ( without delay )
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