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Abstract

Duality symmetrization of generalized Maxwell equations is done to establish
generalized Dirac-Maxwell equations in electrodynamics and tensor forms of them
are obtained suitable for getting Power and Force laws. The generalized Poynting
four-vector is seen to satisfy relativistic energy-momentum relation giving rise to
mass of particles in terms of fields which indicates that energy is carried by particles
and not by fields. Two Lorentz invariant masses - scalar and pseudo-scalar- are seen
to occur to form a complex mass which gives a binary mass compound. The model is
tested for neutron and proton formation from bare nucleons and pions.
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1 Introduction

Maxwell's classical theory of electrodynamics with Lorenz condition is
supposed to be a complete theory. Lorenz condition is needed there for
obtaining inhomogeneous wave equations for potentials and making the
theory gauge invariant. It implies charge conservation and also suggests that
the potentials are unphysical. A good review literature on Lorenz condition is
available ([41[9],]10]). Heras |2] and Heras and Guillermo [3] have however,
shown that potentials in the Lorenz gauge can be considered as physical
because they separately satisfy causality and propagate with the speed of light
and also because they can be written in covariant form.

If care is taken to maintain charge conservation and gauge invariance then
one is free to write a theory which is to give inhomogeneous wave equations
for potentials without the interference of Lorenz conditions. Such a theory has
been formulated by Teli [13,14] in 1985 by generalizing Dirac- Maxwell
equations after replacing Lorenz conditions by electric and magnetic scalar
fields and attaching them to the electromagnetic three component field
vectors. In this formalism the four vector potentials satisfy inhomogeneous
wave equations without needing Lorenz condition. Such potentials produce
electromagnetic field vectors identical to Maxwell's fields and also produce
scalar fields arising from their non-vanishing four divergences. There are in
all eight components of electromagnetic fields which obey equations similar
to Dirac-Maxwell equations including monopoles. These generalized Dirac-
Maxwell equations (GDM) are also expressed into tensor as well as
quaternion forms. Generalized Poynting vector obtained from these equations
includes a new vector orthogonal to the old Poynting vector. Additional
pseudo-vector similar to Poynting vector is also obtained. The equations are
duality invariant and also invariant under mass-less gauge. Teli and Jadhav
[15] have also studied weak interactions by obtaining fields from the
potentials given in Panofsky and Phillips [8] and there they showed that scalar
fields occur if the charges are time dependent and also that time decaying
charges introduce range to the force, the range being infinite when the charges
are time independent.

Our Generalized Dirac-Maxwell equations are also well expressible in the
powerful formalism in terms of Dirac bi-vectors based on Clifford algebra as
developed by Rosa et al. [12], Rodrigues et al. [11] and Maia et al. [7]. This
formalism gives in a natural way, in addition to string-free monopoles, the
occurrence of scalar electromagnetic fields as Dirac bi-scalar.

Vlaenderen and Waser [18] have also introduced a scalar function in place
of Lorenz condition and modified Maxwell's equations. Vlaenderen [17] also
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obtained generalized Poynting theorem and showed that the generalized
Poynting vector has component orthogonal to the old Poynting vector.

Lehnert [5] and Anastasovski et al. [1] have similarly replaced Lorenz
condition by electric scalar function. They used it to define vacuum current
density from its four-gradient. Lehnert [6] has also shown that the generalized
Poynting vector has component vectors both in the axial as well as in the
transverse direction of propagation. These workers have made detailed study
of vacuum.

The purpose of this paper is to obtain generalized power and force laws
from the GDM equations and to show that the fields create scalar and pseudo-
scalar masses in vacuum and also that the pseudo-scalar mass requires the co-
existence of both the electric scalar and magnetic pseudo-scalar fields
otherwise it vanishes.

In the sec. (2) we symmetrize Lehnert and Vlaenderen's generalized
Maxwell equations under full duality transformations. This re-establishes our
GDM equations. In the sec. (3) we express the GDM-equations in tensor
forms and obtain power and force laws in the sec. (4). Occurrence of masses
from the fields in vacuum is investigated in the sec. (5). In the sec. (6) we test
the theory with neutrons and protons which are the known binary mass
particles. Important results are summarized and discussed in the last sec. (7).

2 Symmetrization of Generalized Maxwell Equations under Duality

In the notations of Teli [13] generalized Maxwell equations of Vlaenderen
and Waser [ 18] and Lehnert [5] can be written as (bold faced letters indicate
three- vectors everywhere)

x H- 0,E - Ey = j°, E + 04k, = p°
XE+,H=0, H=0 (1)
Their potential solutions are
H= xA° E=-0y4°- 0%, E;, = A° + 0,0° (2)
Since Maxwell's equations in vacuum are invariant under duality
transformations H E, E - H eqns. (1) and (2) should also be so, i.e. they

should be invariant under the extended duality transformations H E, E
-H, E, -Hy, Hy Ey where for this purpose, we need to introduce
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magnetic scalar field Hy. We extend these transformations further to include
the sources and the potentials. We define the sets {e} and {m} as

le} = {E,Ey A% ¢° j%p%), im} = (H Hy, A™ @™, j7 p™} (3)

The full duality transformations are then defined as {m} {e}, {e}
~{m}. The invariance of eqns. (1) and (2) under these full duality
transformations requires the introduction of the corresponding magnetic
quantities which are absent in them. The complete set of equations invariant
under these transformations then becomes

xH - 04E - 'Ey = j¢, xE+dyH+ Hy=-jm 4)
H+ 0yHy = p™, E + 0yE, = p° (5)
where
H= xA°- 0,A™ - @™, E =~ xA™ - 9,4° - ¢° (6
Hy =V A™ + 9y0™, Eq =V A® + 0y0° (7)

Eqns. (4) to (7) are the generalized Dirac-Maxwell (GDM) equations of
Teli [13]. They now form the complete symmetrical theory of
electrodynamics. Each of the eqns. (4) to (7) is invariant under the full duality
transformations.

3 Allin One: The Tensor form
It is convenient to write eqns. (4) and (5) and also (6) and (7) into single
equations i.e. in tensor forms. Using covariant and contra-variant indices
(Greek indices take values 0, 1, 2, 3 and italic indices 1, 2, 3) and the
fundamental tensor g*” of signature (+, -, -, -) along with Einstein's
summation convention, we write eqns. (4) to (7) into tensor forms as follows:
By defining complex four component quantities as

JHo= T er, Vi = AT 4 ARK | fR o R 4 EH (8)

we express eqns. (4) to (7) as
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j=b xf=00f~ "fo . Jo= f+0ofo 9

where
f: "i xV - 6OV— VVO ,fQ: V'i'égVO (10)
Eqns. (9) and (10) can be converted into tensor forms in two ways:

1) By treating j* and V¥ quantities as four-vectors while f# quantities as
components of tensor:
In this case, eqns. (9) and (10) miniaturize as

0,GH = j# | GHY = dil’*’ﬂpﬁ&[/;) (1D
where
G = fogh” + [, [ = ~fR, fY s fLfY = ifC (a)

Here we have introduced the fundamental hyper tensor of rank four | 16]
defined as

dg/zvilp = guvxp _ l-g,u'v},p (12)

guv}%p = g#v‘g}ap _ gwigvp + g,upgv){ (13)

g#V4P is the totally antisymmetric Levi-Civita symbol with £%12% = -1,

i) By treating f* quantities as four-vectors while taking j* and V#
quantities as components of tensor:

For this case we have the representations

o= d ﬂviﬁaxfp , 9,V = fH (14)

where
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S = Jogt # JHY L = R O = Y = g (15)

V" has structure identical to j*¥. Divergences of eqns. (11) and (14) give the
inhomogeneous equations for V# and f* fields:

OV = i RN = 0, (16)

The two descriptions given in eqns. (11) and (14) are equivalent because
both of them represent the same set of eqns. (4) to (7). We can select the
convenient form out of them for investigation of the physical quantities.

4 Power and Force Laws
For obtaining Power and Force laws which are also known as Poynting
theorems, the equation useful for this purpose is eqn. (14) viz.

d uvkpa/%fp = j;w (17)

This is a linear inhomogeneous differential equation in fsimilar in form to
Dirac's quantum mechanical equation for electron. As such equation of
continuity should follow from it. We follow the same procedure as used in
quantum mechanics. Complex conjugate of eqn. (17) gives

AR f = (17a)

Taking scalar product of (17) with f  and of (17a) with f, and adding
together the results we get

1

1., )
NE oy + AL | =G ) = B (g

where F¥ is the force exerted by the fields on the sources. Interchanging the
indices v and p in the second term on the [/4.s. of (18) we get

20Ld R = 3G+ ) = P (19)
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This is the divergence of the tensor
- Iy
THA — Ed’ winf f, (20)

Eqn. (19) is the force law. For p = 0 it gives Poynting's theorem in
generalized form (power law). If F# = 0, eqn. (19) becomes the equation of
continuity or conservation law for the tensor T#4,

Similarly, if we consider the interaction between the source and its own
field (self interaction) the force experienced by the source from its own field
will be given by

d uvipﬁ}aafp = jiwﬁy = F;;gf 2D
This can be written as
1y, . '
E{M Hp fo aﬁfﬁj + [d wip f aﬂfp]} = Fsilf (22)
This simplifies to

Flop = (009" 1, ] + 2, 01, - £,0:5,)) (23)

The second term in (23) contributes to self force so that we get the
effective force law as

L 1. Ap [ ! t
Forr = Fiery = SR 00fp - fo0afy) = Ea/l[gwkpf"fpj 24

This is the divergence of the self energy- momentum tensor given by

2 1
Torr = 319" 1, 1] (25)
and gives the self-force law.

5 Massive Vacuum: The origin of Mass from the Fields
In vacuum j*V or j# are zero and the tensor T#* given by eqn. (20) is
conserved. Using equations (12) and (13) into eqn. (20) we get
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1 ~ . k73 Y
T = SIS SO T) = gt Y+ e L (26)
Using eqn. (8) into this equation, we obtain
Té% = HEHA 4 EREY - - gh(HVH, + EVE, ) + "V, H, (27)

The four sectors of this tensor are given as

7% = Sy = L(HE + B3 + H? + B?) @)

(T%) =S = HyH + E;E + E x H (29)

(T®) = HyH + E;E - E x H (30)

TY = (H'H/ + E'EY) =397 (HPH, + EPEp) + eIPE, H, S

Eqn. (27) is a smooth generalization of Maxwell's energy-momentum-
stress tensor. It is symmetric except in the last term. Eqn. (28) gives the
energy density while (29) gives the generalized Poynting vector. Eqn. (30)
gives field momentum density while (31) gives the stress tensor or moment of
momentum. The contributions of the scalar fields H, and E; to these
quantities are obvious and self explanatory. The vectors E x H and HH, +
EE, are mutually orthogonal. We notice that

S,S¥ = 8§ - §* = m? + m3 (32)
where
mi = ~[(E§ + H?) - (H} + E?)]? (33)
and
mj = (HyEq - H E)? (34)

Eqn. (32) is the relativistic energy-momentum relation and so the r.4.s. of
it is the square of Lorentz invariant mass. It is however composed of two
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masses m; and m,. Because of this mass of the radiation, the field energy
does not propagate with the speed of light.

Similarly in vacuum, the second term in (23) vanishes because f, are plane
waves (eqn. (16)) and so F;}f vanishes and the tensor given in (25) gets

conserved. Using eqn. (13), eqn. (25) expands to
Thi = FAf* = 2 g" (f'f,) (35)
This tensor is symmetric. The Tsoe%f and T2} ¢ components are given as
Tselr = Sio0 = %[fo “+ 7 (36)
Tseip =81 = fof (37)

These are the complex energy and momentum and hence not directly
observable. They satisfy energy-momentum relation

‘11;(:/(02 + f?)? ‘fozfz = i(foz _fz)z = (m,; + imz)z (38)

The r.h.s. 1s the square of a complex mass m = m; + im, indicating that
the object formed by the fields acquires complex mass. It is composed of two
internal particles having component masses given by eqns. (33) and (34). The
observable mass is given

Bif2 = 12| = imy + imy |2 = m? 4w = mf? (39)

This indicates that the r.h.s. of eqn. (32) is [m|% The interpretation of
these results can be that fields compose a complex particle having complex
energy, momentum and mass as given by egns. (36), (37) and (38). Such
particle is in virtual bound state before emission. When it is radiated out in
free space it is released with real energy and momentum given by eqns.(28)
and (29) and observable mass as given by the connecting eqns. (32), (33), (34)
and (39).

Now we have seen that vacuum emits massive compound mass radiation
which gets energy and momentum from the fields and carries them along with
it. However according to eqn. (16) the fields are plane waves in vacuum
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propagating with the speed of light. Thus field waves propagate with the
speed of light but field energy does not because the object formed by the
fields acquires mass and so it travels with speed less than the speed of light.
The field waves, therefore, cannot carry energy along with them. It is carried
along with the particle radiation. There are now two velocities involved in the
theory. One is the wave velocity with which the wave propagates with the
speed of light but does not carry energy with it. The second one is the velocity
with which the particle radiation formed from the fields travels and carries
energy with it. In Maxwellian electrodynamics the electromagnetic waves
carry along with them energy with the speed of light. This is so because in this
case wave velocity and photon-particle radiation velocity are equal. The
inclusion of the scalar fields in electrodynamics however, makes the particle
velocity different from the field wave velocity. Wave velocity and particle
velocity can be made the same by redefining vacuum which we do not
consider here.

Now since, fields in vacuum are plane waves propagating with the speed of
light we can see from eqns. (4) and (5) that E H = 0 if either E; = 0 or
Hy = 0. But E H does not vanish if both E, and Hy are non-zero. This means
according to eqn. (34) that for the existence of m,, both E, and Hy must
coexist such that HyE, # H FE otherwise m, vanishes.

6 Evidence for Compound Mass

In nuclear and Particle Physics compound mass formation is common in
particle reactions. However, it is not known whether the mass components are
related by the formula given in eqn. (32) or (39). We investigate here the case
of simple and well established particles nucleons which are known binary
compounds of bare nucleon and pions. Since the masses m; and m, arising
from the fields are Lorentz invariants, it does not matter what kind of Lorentz
group transforms the fields which give rise to the masses. We assume that
nuclear fields aiso produce masses which obey eqn. (39). Let m, belong to
bare nucleon and m, being pseudo-scalar belongs to pion. Let the nucleon
capture neutral pion 7’ forming a stable proton. Then the mass formula (39)
gives

M2 = mi(p) + m%, (40)

Similarly we write for neutron mass
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MZ = m%(n) + m?_ (41)

The mass m,of bare nucleon is the same for bare neutrons and bare
protons because in eqn. (33) the strengths of the fields are the same for
protons and neutrons in view of charge symmetry and charge independence
character of nuclear force. However, according to eqn. (34) pseudo-scalar
mass can be varied for pions by changing the angle between the H and the E
field vectors.

Now standard data gives

M, =938.45 MeV, M,, = 939.85 MeV, m, = 135 MeV, m,_ = 141.5 MeV.

With this data eqn. (40) gives m (p) = 928.7 MeV while eqn. (41) gives
my(n) = 929.1 MeV. The two estimates of the bare nucleon mass m,
excellently agree with each other as expected because they should give
my (n) = my (p). Their difference is only 0.4 MeV which can be attributed to
the experimental uncertainty in the measurements of pion masses. This
strongly supports the eqns. (32) and (39) and hence the theory. This also
reveals that nucleons are candidates of our GDM- theory applicable to nuclear
fields.

7 Discussion

The duality symmetrization of extended Maxwell equations of Vlaenderen
(117],118]) and Lehnert [S] with the introduction of electric scalar field in
place of Lorenz conditions has led us to the Generalized Dirac-Maxwell
equations of Teli ([13],[14]. The covariant formulation of these equations in
Tensor forms has enabled us to smoothly obtain generalized energy-
momentum stress tensor by a standard method used in quantum mechanics.
The interesting feature of the generalized Poynting four vector is that it
satisfies relativistic energy-momentum relation giving rise to Lorentz
invariant mass in terms of the fields. The square of this mass is the sum of the
squares of the two component masses one of them being a scalar while the
other a pseudo-scalar. Self interaction of the source with its own fields has
revealed us that the mass of particle formed from the fields is complex, the
real part of which is a scalar mass while the imaginary part of it is the pseudo-
scalar mass. These consequences are tested with the known binary mass
particles protons and neutrons which are found to fit with the theory without

any ambiguity.
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The overall impression is that the insertion of scalar fields in Maxwell's
equations in place of Lorenz gauge leads to evolution of scalar and pseudo-
scalar masses from the fields even in vacuum. This also clarifies that energy is
carried by particles and not by the fields. It is also seen that simultaneous
existence of electric and magnetic scalar fields is essential for the occurrence
of pseudo-scalar mass for the formation of compound binary mass. Existence
of pions is then the evidence for the occurrence of both the scalar and the
pseudo-scalar fields. The whole theory can also be formulated in terms of
Dirac bi-vectors using Clifford algebra as developed in refs. ([7],[11],[12]).
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Introduction

The aim of this paper is to give a mathematical background to the notion of
renormalization in quantum field theory (QFT). Some interesting attempts
to understand renormalization mathematically have been made many times,
see, for example, [1-3] and references therein. However, none of them was
considered as satisfactory. For example, the construction of Connes and
Kreimer [1] depends on a particular choice of regularization scheme, etc. We
are going to give a transparent mathematical explanation of renormalization.

The key point in our approach is the construction of the Poisson alge-
bra of classical Hamiltonians in field theory [4]. We recall this construction
and explain its naturalness in §1. In [4] also the problem has been posed
to quantize this Poisson algebra. When restricted to the Poisson subalgebra
of regular (non-local) Hamiltonians, this problem has a trivial solution: a
quantization is the algebra of functional differential operators (or the infinite
dimensional Moyal algebra, which is the same). However, when we consider
also singular (local) Hamiltonians, the situation drastically changes. The
problem of quantization (or deformation quantization) becomes difficult and
reminds the Kontsevich approach to deformation quantization of Poisson
manifolds [5]. This approach is closely related to QFT [6], so one can expect
that solution of our quantization problem can be achieved by QFT methods.
Anyway, provided that a quantization has been constructed, we can obtain
a non-canonical embedding of the algebra of functional differential opera-
tors into the constructed quantum algebra. However, this embedding cannot
agree with taking the (non-canonical) classical symbol of a quantum Hamil-
tonian. Therefore we obtain a (non-unique) map from the space of classical
non-local Hamiltonians to itself. This map is the required renormalization
map. Details are exposed in §2.

1 Counstruction of the Poisson algebra of clas-
sical Hamiltonians in field theory

The generally covariant Hamiltonian classical field theory is exposed in detail
in [7] and references therein.

Let us pose the following question. Let ¢ = ¢(x) be the classical (scalar
for simplicity) field on a space-like surface C in space-time R"! x =
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(z1,...,2,) be coordinates on the surface, and let # = 7w(x) be the con-
jugate momentum. Both ¢ and 7 belong to the Schwartz space S of smooth
functions rapidly decreasing at infinity. The question is: what functionals
H(p, ) can be classical field theory Hamiltonians? This class of functionals
should contain the known examples, and should agree with the picture for
free field (quadratic Hamiltonians).

Recall that the usual known examples of Hamiltonians are integrals over
C' of polynomial densities depending locally on ¢ and 7. On the other hand,
in the case of free Klein—Gordon field, the evolution operators from one space-
like surface to another belong to the group of continuous symplectic trans-
formations of the symplectic topological vector space S & S. Therefore it is
natural to expect that the quadratic Hamiltonians form the Lie algebra of
this group.

It is easy to see that the answer to our question should be the following.

Definition.[4] A continuous polynomial functional H(p,7) on S x S
is called a Hamiltonian (or a symbol) if its first functional differential 0H.
which is a linear functional on test functions (é¢p, 67) € S&.5 for every (¢, 7),
belongs to S@ S C S'@ 5" (here S’ is the space of tempered distributions dual
to S). Moreover, 6 H should be infinitely differentiable as an S @ S-valued
functional on S x 5.

Denote the space of symbols by Symb.

Proposition. Symb is a topological Poisson algebra with respect to the
standard Poisson bracket

(SHI (SfIQ (5H1 6H2
{Hs, Ha} = / <5ﬂ—<x) Sox) S 67r(x)) dx. (D

Proof is straightforward.

Any H € Symb has the form

LN
<
=
ke
5
v
2.
5
2.
2
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for certain tempered distributions ay; symmetricin xy,.... X andinys, ..., y;
(by the Schwartz kernel theorem).

Definition. If all a;; are smooth functions rapidly decreasing at infinity
then the Hamiltonian H is called regular. Otherwise it is called singular.

Denote the subspace of Symb consisting of regular Hamiltonians by
Symb €8,

Clearly, it is a Poisson subalgebra dense in Symb.

2 The quantization problem and renormal-
ization

2.1

Definition. A quantization ( deformation quantization) of the Poisson alge-
bra Symb is a continuous associative product

(Hl,]{z)—}Hl*Hé (3)

on the topological vector space Symb smoothly (resp. formally) depending
on a parameter h such that

8y [y Ho €« Hy — Hyx Hy = ih{H,, Ha} + O(R?), B
iii) if Hy, Hy are quadratic (k+{ < 2 in (2)) then
[Hl} HQ] = Zh{le Hg}

Two (deformation) quantizations ; and %, are called eguivalent if there exists
a linear map from Symb to itself smoothly (resp. formally) depending on A,
of the form Id + O(h), which takes #; to *,.

Problems. Find a (deformation) quantization of Symb. Classify all
(deformation) quantizations up to equivalence.
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2.2 Discussion of the quantization problem and renor-
malization

Clearly, the Poisson subalgebra Symb™®8 C Symb admits a quantization to

the algebra of regular functional differential operators with the usual formula

for the product of symbols,

— | s )
Hy #pisy Ha(ip,m) = exp (m / o (x) dipa(x) dx)

Hl (901 5 7‘—1>H2<(1923 7‘—2) 1991:;92:@,7«‘1:#2:7:

or to the Moyal algebra

ith f ) ) ) &
H, *Moyal HQ(Q‘Q: 7‘T) = exp “5/ ((37‘( S - 5 (X) 5 \\> dx

Hl (%’91; ﬂ_l)HQ((st 772) %;91299224.0,4‘(1:#2:7?‘

It is easy to see that these two quantizations are equivalent.

However, these quantizations cannot be extended to the whole Symb,
because the products contain pairings of higher functional derivatives which
are distributions rather than smooth functions. {Recall that in Symb only
the first functional derivatives are functions.) Therefore, a product formula
for Symb should be constructed in a completely different way, it should not
be a bidifferential operator. We hope that such a formula can be found by
QFT methods, cf. [6].

Assume that such a quantization x has been found. Moreover, assume
that we have an inclusion of quantum algebras

R : (Symb™®8, #pigs) < (Symb, ).

Note that for H € Symb*®8, we have, in general, R(H) # H. Moreover, for
a family Hy, A € R of regular Hamiltonians which tend to a non-regular
Hamiltonian H as A — oo, we have R™}(H,) — oo.

In Hamiltonian quantum field theory, the map Hy — R (Hy) is called
the renormalization map.
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Abstract

Key conceptual link that connects the gravitational force and non-

Cé

gravitational forces is - the classical force limit (5> For mole number
of particles, if strength of gravity is (N.¢7}, any one particle’s weak force

1 o~

magnitude is Fw & 5 - <7v£'c?) & 5. Ratio of ‘classical foree limit’ and

4
<

‘weak force magnitude’ is N2, This can be considered as the beginning of
‘strong nuclear gravity’. Assurned relation for strong force and wesk force

magnitudes is }i‘i = 27ln (Ng). If myp is the rest mass of proton it is
v Fw

noticed that In \/ZE{%?E?Z =4 %j —In(N?). From SUSY point of view,
‘integral charge quark fermion’ and ‘integral charge quark boson’ mass
ratio is ¥ = 2.262218404 but not unity. With these advanced concepts
starting from nuclear stability to charged leptons, quarks, electroweak
bosons and charged Higgs boson’s origin can be understood. Finally an

“alternative” to the ‘standard model’ can be developed.

Keywords: Avogadro number, classical gravitational constant, grand
unification, strong nuclear gravity, charged lepton masses, nuclear stabil-
ity, nucleon rest masses, super symmetry, quark physics and electroweak
physics.
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1 Introduction

Unification means : finding the similarities, finding the limiting physical con-
stants, finding the key numbers, coupling the key physical constants, coupling
the key physical concepts, coupling the key physical properties, minimizing the
number of dimensions, minimizing the number of inputs and implementing the
key physical constant or key number in different branches of physics. This is
a very lengthy process. In all these cases observations, interpretations, experi-
ments and imagination play a key role. The main difficulty is with interpreta-
tions and observations. As the interpretation changes physical concept changes,
physical equation changes and finally the destiny changes. Universe is a very
big laboratory and its life span is very large. Modern physics is having only
and hardly 200 years of strong scientific back ground. Strong motivation, good
reasoning, nature friendly concepts, simplicity and applicability are the most
favourable and widely accepted qualities of any new model ([1], [2], [3]).

Note that in the atomic or nuclear physics, till today no one measured the
gravitational force of attraction between the proton and electron and experimen-
tally no one measured the value of the gravitational constant. Physicists say, if
strength of strong interaction is unity, with reference to the strong interaction,
strength of gravitation is 107%°. The fundamental question to be answered is:
is mass an inherent property of any elementary particle? To unify 2 interac-
tions if 5 dimensions are required, for unifying 4 interactions 10 dimensions are
required. For 3+1 dimensions if there exists 4 (observed) interactions, for 10 di-
mensions there may exist 10 (observable) interactions. To unify 10 interactions
20 dimensions are required. From this idea it can be suggested that- with ‘n’
new dimensions ‘unification’ problem can not be resolved.

As the culmination of his life work, Einstein wished to see a unification of
gravity and electromagnetism as aspects of one single force. In modern language
he wished to unite electric charge with the gravitational charge (mass) into one
single entity. Purther, having shown that mass the ‘gravitational charge’ was
connected with space-time curvature, he hoped that the electric charge would
likewise be so connected with some other geometrical property of space-time
structure. For Einstein the existence, the mass, the charge of the electron and
the proton the only elementary particles recognized back in 1920s were arbitrary
features. One of the main goals of a unified theory should explain the existence
and calculate the properties of matter.

Stephen Hawking {4] - in his famous book - says: It would be very difficult
to construct a complete unified theory of everything in the universe all at one
go. So instead we have made progress by finding partial theories that describe
a limited range of happenings and by neglecting other effects or approximat-
ing them by certain numbers. (Chemistry, for example, allows us to calculate
the interactions of atoms, without knowing the internal structure of an atomic
nucleus.) Ultimately, however, one would hope to find a complete, consistent,
unified theory that would include all these partial theories as approximations,
and that did not need to be adjusted to fit the facts by picking the values of
certain arbitrary numbers in the theory. The quest for such a theory is known
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as “the unification of physics”. FEinstein spent most of his later years unsuc-
cessfully searching for a unified theory, but the time was not ripe: there were
partial theories for gravity and the electromagnetic force, but very little was
known about the nuclear forces. Moreover, Einstein refused to believe in the
reality of quantum mechanics, despite the important role he had played in its
development.

The first step in unification is to understand the origin of the rest mass of a
charged elementary particle. Second step is to understand the combined effects
of its electromagnetic (or charged) and gravitational interactions. Third step is
to understand its behaviour with surroundings when it is created. Fourth step
is to understand its behaviour with cosmic space-time or other particles. Right
from its birth to death, in all these steps the underlying fact is that whether
it is a strongly interacting particle or weakly interacting particle, it is having
some rest mass. To understand the first 2 steps somehow one must implement
the gravitational constant in sub atomic physics.

2 Gravitational constant and Avogadro number
in unification

The accuracy of the measured value of ' has increased only modestly since
the original Cavendish experiment. ( is quite difficult to measure, as grav-
ity is much weaker than other fundamental forces, and an experimental ap-
paratus cannot be separated from the gravitational influence of other bod-
jes. Purthermore, gravity has no established relation to other fundamental
forces, so it does not appear possible to calculate it indirectly from other con-
stants that can be measured more accurately, as is done in some other ar-
eas of physics. In 2007 P.J. Mohr and B.N. Taylor {5] recommended a value
of G = 6.6742867 x 107" m3Kg 'sec™?. Based on the newly developed in-
terferometry techniques discussed by B. Fixler et al [6], measured value of
G = 6.693 x 107" m3Kg 'sec™2. Fitting the gravitational constant with
the atomic and nuclear physical constants is a challenging task.

The strong or atomic gravitational constant is supposed physical constant
of strong gravitation, involved in the calculation of the gravitational attraction
at the level of elementary particles and atoms. The idea of strong gravity
originally referred specifically to mathematical approach of Abdus Salam of
unification of gravity and quantum chromo-dynamics, but is now often used
for any particle level gravity approach. In literature one can refer the works
of Abdus Salam, C. Sivaram, Sabbata, A.H. Chamseddine, J. Strathdee, Usha
Raut, K. P. Sinha, J.J.Perng, E. Recami, R. L. Oldershaw, K.Tennakone, S.I
Fisenko and $.G.Fedosion ([7] -[11]).

The key conceptual link that connects the gravitational and non-gravitational
forces is - the classical force limit % . Seshavatharam [12] discussed about

the vital role of the classical force limit in Black hole and Planck scale physics.
For mole number of particles, if strength of gravity is (V.G), any one particle’s
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: - 4N o 2 . . . .
weak force magnitude is Fyy & 1»}\7 7 G) ¥ &z Ratio of ‘classical force limit’

and ‘weak force magnitude’ is N?. This can be considered as the beginning

> 4 - v . . - . -
of ‘strong nuclear gravity’. If (%) is the ‘Hmit of classical force’, in a grand
1 4 3 . . - Py
unified scheme w%¢ can be defined as the ‘characteristic weak force magnitude’

2 4 n P
and /35— 575 can be defined as the ‘characteristic weak energy constant’.

"This can be considered as the beginning of ‘strong (nuclear) gravity’ . Sesha-
vatharam and Lakshminarayana [13 - 22] proposed interesting concepts in this
new direction.

In his large number hypothesis P. A. M. Dirac [23, 24] compared the ratio
of characteristic size of the universe and classical radius of electron with the
electromagnetic and gravitational force ratio of electron and proton. If the

. sk 3H?2 . .
cosmic closure density is, py & #-&» number of mucleons in a Euclidean sphere

adi < Vi dr (e N UBHE o P o o L 26ma ;
of radius (Ho) is equal to T (Ho) 0 S o 7, o It can be

suggested that coincidence of large number ratios reflects an intrinsic property
of nature.

It can be supposed that elementary particles construction is much more fun-
damental than the black hole’s construction. If one wishes to unify electroweak,
strong and gravitational interactions it is a must to implement the classical grav-
itational constant G’ in the sub atomic physics. By any reason if one implements
the planck scale in elementary particle physics and nuclear physics automati-
cally G comes into subatomic physics. Then a large ‘arbitrary number’ has to be
considered as a proportionality constant. With this large arbitrary number it is
be possible to understand the mystery of the strong interaction and strength of
gravitation. The basic and important problem is : How to select the ‘arbitrary
number’ 7 For this purpose ‘mole’ concept can be considered as a fundamental
tool. The combination of Avogadro number and the classical gravitational con-
stant generates the ‘effective’ ‘strong gravitational constant’. Semi empirically

it is noticed that
e2 m
1 —— e P (N2 1
" \/ dmeeGm’, Mg n (V%) (1)

where m,, is the proton rest mass and m, is the electron rest mass. From this
expression

-

T ~2 2 ‘
G = (e\/ e ‘“““’2)) - 6666270179 x 1071 m®Kg sec™? (2)

47{‘6077?,[)

Here the important question is: What is the role of squared Avogadro number
in grand unified physics? In the foregoing sections it is discussed in depth with
many interesting results.
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3 To fit the gravitational constant with atomic
constants

It is well established that, in 8 decay, neutron emits an electron and transforms
to proton. Thus the nuclear charge changes and the nucleus gets stability. From
the semi empirical mass formula, it is established that,

Z = —WA
T 24 (B, /2E,) A%/3
where Z = number of protons of the stable nucleus and A =number of nucleons
in the stable nucleus. E, and E,. are the asymmetry and coulombic energy
constants. Semi empirically it is noticed that,
VA Z?

Ag ™27+ 2274 2 4
9 TS " 157.069 @

)

Here Sy is a new nurmber and can be called as the nuclear stability factor and
Ag is stable mass number. With reference to the ratio of neutron and electron
rest masses, Sy can be expressed

Sy & /a2 1570687113 (5)

€
Here « is the fine structure ratio. If Z= 21, Ag = 44.8, Z= 29, Ag = 63.35,
Z=47, Ag = 108.06, Z=79, Ag = 197.73 and Z=92, Ag = 237.88. By considering
A as the fundamental input its corresponding stable Z = Zg takes the following

form.
Zg { /—A: - 1} 157.069 (6)

Y 157.069
Thus Green’s stability formula in terms of Z takes the following form.

0.4A% z?
g S As 28 = (7)

Surprisingly it is noticed that this number S; plays a crucial role in fitting the
nucleons rest mass. Another interesting observation is that

My — My) ¢ 2 In (/S5 ) mec® 2 1.29198 MeV 8
D f

Here m,,, m, and m. are the rest masses of neutron, proton and electron
respectively. Semi empirically it is noticed that

e ©)

Electron rest mass can be expressed as

&2
e5s \/ dregG

2 N

j2E, .
. o 10
"V E 1o
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Here N is the Avogadro number. z;:g(%l"g is the electromagnetic and gravi-
tational force ratio of electron. In this proposal the important questions are:
What is the role of Avogadro number in 8 decay ? and How to interpret the

" e? te e s | . . . ol . " .
expression o/ ;-=—=7 This is a multi-purpose expression. FEither the value of

Avogadro number or the value of gravitational constant can be fitted. From the
semi empirical mass formula if E,= 23.21 MeV and E.= 0.71 MeV,

2E, N e? 4
G =2 ——  — 266866323 x 1071 m®Kg lsec™? 11

E. €5 4dmegm? MnE see (1)
Since all other atomic constants are well measured, accuracy of G only depends
upon E, and E. of the semi empirical mass formula. Multiplying and dividing
RHS of equation (10) by N

log, N3 [e [z

Mmee® X [0 X / vy
CONE S Vame M0 TP Ve NG

li2

(12)

P 3 . . ¥
where Xp v 2ka . ivéT can be called as the ‘gravitational mass generator’ of
(=

Ee
2B, N3 _  [iresGm?

electron.

42

Xp ™ C e N3 2 22 205 0606338 13
e e ®

[

\/ W 2/ 3.087201597 x 107 Kg (14)
ct .
NG = 3.337152088 x 107" newton (15)
f .2 .4 [ 2 4
e<c ~ e L —3 1, “
\/ dregN2G \/ s, Tig = 1731843735 x 1070 MeV (16)

4 The beginning of Strong nuclear gravity

1. For any one elementary particle of mass my, magnitude of gravitational
constant is G only. As the number of particles increases to Avogadro
number (N), magnitude of gravitational constant approaches N.G. Mass
of the system approaches to N.mg. This idea leads to “nuclear strong
gravity” in the following way.

2. Based on strong gravity, similar to the ‘Schwarzschild radius’, size of the
system can be expressed as Ry & w Volume of one particle can

be expressed as total volume divided by Avogadro number = %},Riz

3. Similar to the classical force limit %, force required to bind N particles
can be expressed as < .. Force required to bind one particle is 4 - &
Wé N NG
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4 . . - 4
7. Rest energy of electron is very close to m.c? = 874/hc- g &

2 s - e =2 050952547 MeV.

. If nuclear charge radius or characteristic size of nucleus isRy =~ 1.20 fm,

its volume V4 & 4T R3 and total volume of N nucleons is Vy = N - T Rj.
Thus size of N nudeons is Ry & 7\7 3 Rg E ?&Mﬁ”ﬂ; Then rest energy
of nucleon comes out to be mpc? ~ 105 ]i/leV This is not matching
with the rest energy of nucleon buc matching with the geometric mean
of nucleon rest energy and its pairing energy cons'tant 12 MeV. If o is
the s’crong coupling constant, it is noticed that mgc ~ 039 MeV and

-mpe? & 12 MeV. More over it is noticed thab mpc® & 105 MeV is
close to “half of the QCD energy scale” ~ 217 MeV. It is also noticed

4 Y R
that In TV—,%—G- < 4_—7' \/—-

TEy R

. Considering my as a charazcteristic strong interaction energy constant it is

G ~ 2 G ~ .
noticed that Vewe x ——m—% & eTme X ’cn = F. Here m, is the rest mass

2
of electron. If so it can be represented as % =1n ( (J:flg) = 206.1113643
and mge® = 105.3226825 MeV.

. Considering strong interaction, inverse of the ‘strong coupling constant’

can be expressed as &L ~ In \/Q(G)’(:Nmo) -+ (Nm 5o = 8.9020493 = T &

Xs. Interpretation seems to be 2—(—6—‘—%—?—@@ is the black hole radius of
(Nmng) in free space and @7;%0‘)—6 is the Compton length of (Nmg). Nat-
ural logarithm of square root of ratio of these two lengths represents the
inverse of the ‘strong coupling constant’.

3
. Another fitis Ry & (mo) NG Zn”meE) o (%3) (A G) T P

1.2 fi where m,, is the rest mass of proton.

) 2 . = )
- It also noticed that Ry & 5 - ((;%2) . 2Gme o e 2%?’& It can be

(uQ
N F /(NG .
expressed as i & m, \/ M’—\}M@ or ;n— o, [ NG Qms)Ro‘ Whether it

is real or imaginary, this is a very strange and interesting relation.

Thus it is noticed that, Ro & /Y727 . ¥2h = | 908] fm. Ineresting

G

observation is Zf Te . B o (8543 fim. This can be compared with
13} mGe

the ‘rms’ radius of proton. It can be suggested that, in nuclear electron

scattering experiments minimum distance between proton and electron is

close to /2 times the proton size.

Considering the rest mass of electron, its gravitational mass generator can
g . o 2 . 2 o

be expressed as Xp & m.c® + ﬁ/;so (N G) 285.0606338. Using this

number, tau and muon masses can be fitted accurately.

~
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Y 4_:016\; = = 0.0017318 MeV can be considered as the basic electromag-
netic mass unit. It can be compared with the characteristic mass unit of

‘dark matter’.

Product (@Xg) can be considered as the ratio of down and up quark
masses and can also be considered as the ‘inverse’ of the weak coupling
angle. Inverse of the ‘strong coupling constant’ can also be expressed as
al— o In (X /o) & 891424 & Xg. Tt is also noticed that in Hydrogen

X2 . .
atom —%% = SE where ag is the Bohr radius of electron.

2 -3
Total energy of electron in Hydrogen atom is ( 5 ) > Gp ( P C)
where G is the Fermi’s weak coupling constant. Thus the famous Fermi’s

2 ]
weak coupling constant can be expressed as Gp & (%—) mec? (J‘—> =

Tipe
2 3
Tite o (o) a1 e M c
i dre, e 3] ™ B \ dwe,mge? (A
For any black hole if its density approaches the nuclear mass density its

] 3
mass approaches to Mp =2 (W%Eg> - ;n = 1.81 x 10% Kg and can
be called as the Fermi black hole mass limit. Ratio of Fermi black
hole mass limit and Chandrasekhar’s mass limit is 2.

Strong interaction range can be expressed as b =2 %‘” - QG’”‘“ 2 2,06 fmn
where m, is the average rest mass of nucleon and Mp is Ianck mass.
b

Proposed new concepts and semi empirical re-
sults in Strong nuclear gravity

. N being the Avogadro number, mole number of particles effective atomic

gravitational constant G4 is equal to N times the classical gravitational
constant G.

. In mole particles, nuclear weak force magnitude for one one particle is

Fy = Né & 3.337152088 x 107* newton. Nuclear strong force and

weak force magnitudes can be correlated as ,/-1%‘; = 2rin (N 2). Thus
Fg =2 157.9944058 newton.

. Fine structure ratio is é— = %@/X — [In (V2)]? = 136.9930484. Tt can be
expressed as = & / <4WFIW> = 137.036.

. Characteristic nuclear size is Rg & 4750 £ & 1.208398568 fm.

. Nuclear weak energy constant is Ey & 4/ {fg‘l = 1.731844 x 1073 MeV.
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op

. Muon and tau rest energy = (me?) = (X 3+ (n2xg)" \/1\—’ } Ew where

o= 1and 2. At n = 1, (me?) = 10595 MeV, n = 2, (me?) =
1777.4 MeV. At n = 3 predicted heavy charged lepton rest energy is
42260 MeV.

. The proton-nucleon nuclear stability factor is S; &2 X E—é—l = 157.0246441.

Proton and nucleon stabilitw relation can be expressed as, stable mass
number = Ag = 27 + wheie 7 is the proton number.

- Atn = landn = 2, with reference to electron rest mass , neutron
— {2\ o Sf, a2 . L2 N
and proton rest energy = (me )n o Tl — (2” + ;—,5—) Mec* where

z = (=1)", E, and E, are the coulombic and asymmetry energy constants
of semi empirical mass formula.

. Nuclear strong energy constant is Eg & (/££2 = 1191630355 MeV and

dmweg
)

nuclear coulombic energy constant is E, & %ES = (.715 MeV.

Proton rest mass is my,c? & (f—‘;f X2 ) Ew 2 938.1791391 MeV.

Neutron, proton mass difference is m,c® ~ myc? = 1{?]— + X2 By =
1.29657348 MeV.
Electroweak energy scale is ey &¢ FW X et g; x 0.511 = 241927.75

MeV. This is a very simple confirmation for the proposed definitions of
Fg and Fy.

o v ~ U X
Weak coupling angle is sin 8y & 2 0.464433353 =2 P AAE IR Zigré“;z;g
Relation between electron rest mass and up quark rest mass can be ex-

pressed as —“S UC = {%} i  8.596650881 2 e*X 7. Relation hetween up

. 2 2
quark and down quark rest masses is ggg & In [g—if} = 2.151372695 =
oC
aXp. Up, strange and bottom quarks are in first geometric series and
Down, charm and top quarks are in second geometric series.

<

2 2
USB geometric ratio is gy % - %} = [aX B —;%%j = 34.66 and

o3 o [y o x, . axen]?
7 D= U] = [2 oXp - oxas aXe—7 |

?‘lc

DCT geometric ratio is gp = [2‘

138.64 2 dry.

Surprisingly it is also noticed that —Qis = n(ryrp) & 8.4747 ¥ Gyee.

Interesting observation is <;1£ + —&L) VUD - & 2 myue? and (TT—UM%C—;T o
(s T pl€

In <é + 5}—) where m, and m,, are the rest mass of proton and neutron.
-
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Magnetic moment of electron is up T/ msm Aw and magnetic

moment of nucleon is p, & 4/ —Fsin by = £l gin By where Ry is
4*\'55}«; W = "3 W 0

unit nuclear size or nucleon size.

I nucleon’s magnetic moment follows the expression, p & Eﬁf‘} sinfyy, it
2 §
is noticed that for proton and neutron, Ry = eX# ( %) ECZL—”» el o

4

2\ 2
1.27 fm and 0.85 fmy where eX® <—C%T;Li) ZC% > 1.06 fm.

. . 2
Total energy of electron in hydrocren atom can be expressed as §:§}}Eﬁ =
S 2 4
2 2~ e2Fg

EO‘ M~ = X;, T 3{7 X m Here ap is the Bohr radius and Ry

. ) p . . 3k
is the nuclear characteristic size. Thus it is noticed that A X N Qﬁj—@

X2
Qg o~ R
and =R

Xs = In(XE/o) > 8.91424 = - can be considered as ‘inverse of the
strong coupling constant’.

With reference to proton rest energy, semi emphical mass formula coulom-
bic energy constant can be expressed as B, & & mpcz' - gyt
0.7681 MeV.

2 2
Pairing energy constant is close to E, = ~m—"°;—fmﬁ— = 11.959 MeV and
asymmetry energy constant can be expressed as E, & 2F, & 23.918 MeV.

Volume and surface energy constants and asymmetric and pairing energy
constants can be related as B, — E, & E, — E, = (X¢+1}E,
7.615 MeV. E, + B, &2 E, + E, = 3E,. Thus E, = 16.303 MeV and
E, = 19.574 MeV.

It is also noticed that, b" 2 ] +ginfy and £ 7= =21+ sin® @y, Thus

E, % 16.332 MeV and E ™ 19.674 MeV. -

Nuclear binding energy can be fitted with 2 terms or 5 factors with
E, = 0.7681 MeV as the single energy constant. First ferm = T} &

o | A2H(1.2%)
() (A+1)In[(A+1) Xs] E,, second term = Tp & | —55—=| E, where
b

PRI+ E e T <2and Ag =22+ 4 = 27+ L. Close to the

stable mass numbez binding energy = 77 — 1’

Basic concepts and semi empirical results in
‘modified’ super symmetry

o

mec® = 105.3226825 MeV. Its boson rest energy can be ev:prossed as
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Mgpe? = MS‘C = 46.6 MeV where ¥ = 2.26 is the fermion and boson
mass ratio. In particle physics these mass units play a very interesting
role.

- In SUSY it is assumed that m, = a.\/Mgs. Mg, = Mgy. <Msf>

In this way value of ¥ & 2.262218404 is fitted. If my and my are the
rest masses of fermion and boson, my = %fl Interesting thing is that
(1 — ~—) my acts as the effective fermion.

- . . mass ny Rass . s e i o N gy
. For any massive particle, = serteeams can be called its electromag

Xp

Mer2\ 7 £ afonc?
netic mass. Fine structure ratio = of & 5w 2L Mepe
4drweg Xp XE

4

~e [23

3
. Fermi’s weak coupling constant = Gp = ﬁ (——————ﬂ-) Mgc® o

dmegMgyc?

:
: (m—) M5 Mgy - ¢ 2 1.43358632 x 10-52 Jm®.

bt

. Characteristic nuclear fermion is Xg¢.M. qf62 = 938.8716604 MeV and

~ XsMgpe?
its corresponding nuclear boson is Mgpc® = 22 L ¢ o 938, 8716504 o

415.0225543 MeV. This boson is the mother of presently beheved stzange
mesons like 493, 548, 1020 MeV ete.

. There exists Higgs charged fermion of rest energy My c® & 103125.417

e

MeV. Its corresponding Higgs charged boson rest energy is Mypc® =

M}fg S o 45585.97 MeV. With reference to Beta decay, it is noticed

2 M 204\ 2
" o~ Mpg o~ 1 my
that J—W =t (h k) -

- Higgs charged boson pair generates the electro weak neutral Z boson. Top

quark boson is nothing but the SUSY electroweak W boson. Higgs charged
boson and W boson couples together to form a neutral boson of rest energy
126 GeV. W boson pair generates a neutral boson of rest energy 161 GeV.

. If a charged quark flavour rests in a fermionic container it is a

quark fermion. Similarly if a charged quark flavour rests in a
bosonic container it is a quark boson. Strong interaction charge
contains multiple flavours’ and can be called as the hybrid (charge)
quark. No three quark fermions couples together to form a baryon
and no two quark fermions couples together to form a meson.

- There exists nature friendly integral charge quark fermions and inte-

gral charge quark bosons. If Q; and @ are the rest masses of quark

fermion and quark boson respectively, Q) & Qf . Interesting thing is that
Qey = (1 — -—) Qr = Qs — @ acts as the effectlve fermion.

There exists integral charged massive quark fermi-gluons and integral
charged massive quark boso-gluons. Fermi-gluon means massive gluons
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Quark Qs MeV Gr MeV | Qo MeV | Qr MeV

Up 4.4 833.973 2.455 686.571
Down 9.4755 1076.966 5.287 886.615
Strange | 152.5427 2718.35 85.11 2238.71

Charm 1313.786 5574.13 733.04 4588.92
Bottom | 5287.579 8866.525 2950.24 7299.393
Top 182160.18 28850.43 | 101637.37 | 23751.20

Table 1: Proposed quark fermion family rest energies.

Quark s MeV | Qp MeV

Up 1.945 368.65
Down 4.189 476.07
Strange 67.43 1202.07

Charm 580.756 2464.01
Bottom 2337.34 3619.39
Top 80522.81 12753.16

Table 2: Proposed quark boson and quark meson rest energies.

having fermion behaviour and boso-gluon means massive gluons having
boson behaviour. Quark femi-gluon can be called as the ‘quark baryon’
and quark boso-gluon can be called as ‘quark meson’.

Quark fermions convert into quark baryons and effective quark fermions
convert into effective quark baryons. Similarly quark bosons convert into
quark mesons. Effective quark baryons generates charged and unstable
multi flavour baryons.‘Integral charge light quark bosons’ in one or
two numbers couples with the ground or excited effective quark baryons
and generates doublets and triplets. This is just like ‘absorption of
photons by the electron’. Please see tables 1 and 2 for the proposed
‘quark fermion family’ and ‘quark boson family’ rest energies.

i
Quark baryon rest energy = Qpc? = 20w |2« " ¢ and Quark
gy Hf 7

: ) I

boso-gluon or quark meson rest energy = Qpc? = 339—5—’—‘—“» (1‘»/] 2, % Q;,E 82
N . sin fw . P i L
Accuracy point of view #22% can be replaced with eyl

Rest energy of nucleon is close to (25551—]2—&> ¢ & 940.02 MeV and nucleon

Up+Dp
§ R o . 2 o i 2UsDe \ 2y
rest energy difference is close to (my, —my) ¢® = sin® Gy - sl

1.29623 MeV.

1
Effective quark baryon rest energy = Qpc? = S2fw [A./[ B X Qe f} e

These effective quark baryons play a vital role in fitting the unstable
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baryon masses. Quark meson masses play a vital role in fitting the unsta-
ble meson masses.

15. Charged ground state baryon rest energy is close to (leQﬁg)% c? or

i L,
(QErQ%2)® & or (Qp1QEp2QE3)" ¢ where Qp1, Qps, and Q3 represents
any three effective quark baryons.

16. Neutral ground state meson rest energy is close to (Qp1 + Qpa) ¢ where
Qi and @ p» represents any two quark mesons.

17. Fine rotational levels of any ground state energy m,c? can be expressed
i
K3

as, if 0 =1,2,3, (me?), = [n(n+ 1)]T myc? 2 {]ﬁ' mye® and (me?) 12 &
]ty e o
pressed as (me?), = [n(n%—l)]i%mmcz = [I}'% mec® and (mc?)l/z =]

Mac?.

e

}' mec?. Super fine rotational levels can be ex-

et

1

{Eﬁgﬂ} }2 myc? [

ro"‘"

1%
B

11

7 Conclusion

Now a days scientists are vigorously trying to couple the GTR. and quentum
mechanics. Authors showed many applications in this new direction. Developing
a true grand unified theory at ‘one go’ is not an easy task. In this critical
situation, qualitatively proposed semi empirical relations can be given a chance
in understanding and developing the grand unified concepts. Here one important
and interesting observation is fitting the gravitational constant with the atomic
and nuclear physical constants. This can be considered as the beginning of
“strong (nuclear) gravity”. An alternative to the standard model can be
developed. Authors request the world science community to kindly look into
this new approach.
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