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Abstract: Even though materialistic atoms are having independent existence in this current accelerating universe, they
are not allowing scientists and engineers to explore the secrets of gravity at atomic scale. This may be due to
incomplete unification paradigm, inadequacy of known physics and technological difficulties etc. In this challenging
scenario, one fundamental question to be answered is: Is Newtonian gravitational constant having a physical
existence? We would like to suggest that, it’s a man created empirical constant and is having no physical existence.
Clearly speaking, it’s not real but virtual. For understanding the secrets of large scale gravitational effects, scientists
consider it as a physical constant. In the same way, each atomic interaction can be allowed to have its own gravitational
constant. With further study, their magnitudes can be refined for a better understanding of the nature. Thinking in this
way, we tried to fit the Newtonian gravitational constant. It’s estimated value seems to be 6.679855x10/(-11)

m3/kg/sec2. Proceeding further, the famous radiation constants (hc and hc) can be shown to be complex or

secondary physical constants. By considering proton neutron stability, nuclear binding energy, nuclear charge radii,
neutron life time, Fermi’s weak coupling constant and strong coupling constant, we are trying to understand the
validity of the proposed three atomic gravitational constants. It needs further study.

Keywords: materialistic atoms, three atomic gravitational constants, Newtonian gravitational constant, materialistic
quantum gravity.

coupling constant, Fermi’s weak coupling constant

1. Introduction and radiation constants etc.)

In this paper, with respect to the available physics In this context, in our recent and earlier publications
literature pertaining to large gravitational coupling [13-30], we could present many interesting relations
constants [1-6] and with reference to the virtual among all the key physical constants of nuclear and

Newtonian gravitational constant, we propose three

. o atomic physics. Objectives of this paper are:
different gravitational constants assumed to be Phy J pap

associated with the observed three atomic interactions. > To understand the possible role of Newtonian
To valldatg them, we StUd.Y their po_ssn?le role in gravitational constant in microscopic physics.
understanding nuclear stability and binding energy > To see the possibility of estimating the magnitude

[7-12] for light, medium, heavy and super heavy
atomic nuclides. The most desirable cases of any
unified description are: >

of Newtonian gravitational constant in a theoretical
approach within the scope of nuclear physics.

To see the possibility of understanding the
historical mystery of the radiation constants

a) To implement gravity in microscopic physics and (hc and hc)

to estimate the magnitude of the Newtonian

gravitational constant (Gy, )

. . 2. Four simpl mption
b) To develop a model of microscopic quantum our simple assumptions

gravity.

c) To simplify the complicated issues of known
physics. (Understanding nuclear stability, nuclear
binding energy, nuclear charge radii and neutron
life time etc.)

d) To predict new effects, arising from a combination
of the fields inherent in the unified description.
(Understanding nuclear elementary charge, strong

With reference to our recent paper publications and
conference proceedings [13-30], we propose the
following four assumptions.

1) There exist four different gravitational constants
associated with gravitational, weak,
electromagnetic and strong interactions.

Let, Nuclear gravitational constant= G,
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Weak gravitational constant = G,
Electromagnetic gravitational constant = G,
Newtonian gravitational constant =G,

With our long experience in this approach, we present
the following 9 relations as “Reference relations”.
With further study, they can be reviewed for a better
understanding.

m 2
Do » g, [HE0SeMe. 0
m, e
m 2
he = (—J (G:G, )" m?
m
| o )
4
=167 | 276G ) (G:G, )" m’
e
m G. )
P s (3)
m, (Gﬁ/ GY 3]
2.2 2 2
G_W ~ —GS Me ~ [&J —Gs Me (4)
CR 13
s ¢ Mp (GSZGN ) mf)

Based on relations (1) (2), (3) and (4), magnitudes of
(G,,G,.G,,G, ) can be estimated.

2) There exists a strong elementary charge in such a
way that,

2
&:[GsmpJ: Gsmg (5)
= = 3
e he ({cHeN )]/ m?
2 G 2 2 G 3
e—sz sMp = sMp (6)
e? he G.m?
2
_eSGS ~ ﬂ (7)
eG, (m,

3) Strong coupling constant [31,32] can be
expressed with,

2 2 3
G.m

g = £l h02 = ——= 8)
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4) Nuclear charge radius can be addressed with,

2G.m
Ro=—o~ ©)

3. Characteristic relations connected with
Fermi’s weak coupling constant

Quantitatively, Fermi’s weak coupling can be
addressed with,

G, = [ meJ neR? = 2G.MA (10)
C

P

Based on the above relations,
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4, To estimate the
(es’as’Ge’Gw’GN’GF)

magnitudes of

Based on the above relations,

G, = 2.374335x10%" m3kgsec™
Gy = 6.679855x10™"! m*kg'sec
G, = 3.329561x10%®m3kg*sec
G,, = 2.909745x10% m3kgsec? (12)
Gp =1.44021x10°% J.m®
a, =0.115194

e, = 4.720587x10™" c}

5. Understanding proton-neutron stability with
three atomic gravitational constants

[3)G oo

_Gmym,  pc G2

T e Gm GG,

Nuclear beta stability line can be addressed with a
relation of the form [relation 8 of reference. 9],

Let,

S

I

(13)
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A =27 +5(2Z)° =27 +(4s)Z?
;22+k22;Z(2+kZ)
where (4s)=k =0.0064185

(14)

By considering a factor like [2 + \/ﬂ likely
possible range of A, can be addressed with,

(A) e = 7[(2+0.08)+kZ |

lower

=7(1.92+kZ)
Z(2.0+kz)
Z(2.08+k2)

(AS )Iower
- (AS )mean
(A

)upper
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I
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Interesting point to be noted is that, for Z=112, 113
and 114, estimated lower stable mass numbers are 296,
299 and 302 respectively. Corresponding neutron
numbers are 184, 186 and 188. These neutron numbers
are very close to the currently believed shell closure at
N=184. It needs further study [33].

6. Understanding nuclear binding energy with
single unified energy coefficient

Interesting points to be noted are:

1. With reference to electromagnetic interaction, and
based on proton number, (I/e,)=8.68 can be
considered as the maximum strength of nuclear
binding energy.

2. Z=~30 seems to represent a characteristic

reference number in understanding nuclear
binding of light and heavy atomic nuclides.

Based on the new integrated model proposed by ~ N.
Ghahramany et al [11,12],

BZ.N) :{A_[(Nz ~27)+5(N _Z)+3J} me (16

3z 14

where, y = Adjusting coefficient =~ (90 to 100).
ifN=Z, §(N-Z)=0and ifN=Z, §(N-Z)=1.

Readers are encouraged to see references there in
[11,12] for derivation part. Point to be noted is that,

2 2

close to the beta stability line, [ } takes care of

the combined effects of coulombic and asymmetric
effects. In this context, we would like suggest that,

m,c = m,c = Constant
1% (90 to 100)

2

17)

~_ &% ~10.09MeV
87z, (G,m, /c*)

Proceeding further, with reference to relation (19), it
is also possible to show that, for Z = (40 to 83), close

to the beta stability line,

N:z-z%7 _
[ = }zk/xz (18)

Based on the above relations and close to the stable
mass numbers of (Z~5to0118), with a common
energy coefficient of 10.09 MeV, we would like to

suggest two terms for fitting and understanding
nuclear binding energy.

First term helps in increasing the binding energy and
can be considered as,

Term_1= A, x10.09 MeV (19)

Second term helps in decreasing the binding energy
and can be considered as,

Term_2= KAZ | 2 531]10.00 Mev (20)
2.531

(m,—m,)/m, =2531
where
3.531=1+[(m,—m,)/m,]

Thus, binding energy can be fitted with,

N kAZ
Ba = {AS (2.531+3.531j}x10.09 MeV (21)
See the following figure 1. Dotted red curve plotted
with relations (14) and (21) can be compared with the
green curve plotted with the standard semi empirical
mass formula (SEMF). For medium and heavy atomic
nuclides, fit is excellent. It seems that some correction
is required for light atoms.

Figure 1: Binding energy per nucleon close to stable mass numbers of Z =5 to 118
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With trial and error, we have developed a third term of
the form [(AS —A)Z/As]xlo.og MeV. Using this

term, approximately, it is possible to fit the binding
energy of isotopes in following way.

B, = {[A— (% + 3.531)} - [%H x10.09 MeV

(22)

See figure 2 for the estimated isotopic binding energy
of Z=50. Dotted red curve plotted with relations (14)

and (22) can be compared with the green curve plotted
with SEMF. For Z=50 and A=100 to 130, with
reference SEMF, there is no much more difference in
the estimation of binding energy. With reference to

SEMF, when (A>130), estimated binding energy
seems to be increasing and when (A>212), estimated

binding energy seems to be decreasing rapidly. It
needs further study and refinement.

Figure 2: Binding energy of isotopes of Z=50
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7. Understanding neutron life time with four

gravitational constants
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One of the key objectives of any unified description is
to simplify or eliminate the complicated issues of
known physics. In this context, in a quantitative
approach, we noticed that, the four gravitational
constants play a crucial role in understanding and
estimating neutron life time. The following three
strange relations can be given some consideration
[34].

2
(ty), ~ [%J[WGE—QZ)&J ~874.94 sec  (23)

n

G G.m?
(tn)yz G_eL( " 3

~896.45 sec (29)
m, —m, )c

Considering the geometric mean of relations (23) and
(24), it is possible to show that,

G [G G.m?
t ~ = | =% | ——="__ |~885.63 25
( n)xy GW GN {(mn _mp)c3] sec ( )

Relation (25) seems to constitute all the four
gravitational constants. It needs further study.

S 237, \Y3

Considering (th) " (t, )y ~882.05 sec or
(t, )]X/3 (t, )f,/ ® ~889.2 sec, it may be possible to fit the
experimental values of neutron life.

Plausible point to be noted is that, Relativistic mass of
neutron seems to play a crucial role in understanding

the increasing neutron life time. It can be understood
with,

m2

t,ooc ——N (26)

" [1—(v2/c2)}

8. Nuclear charge radii

As per the current literature [35], nuclear charge radii
can be expressed with the following formulae.

R = {1{0.015[%”}2“ x1.245 fm
@7)

R = {1—0.349[E)} N* x1.262 fm
N (28)

R = {1—{0.182('“—';2)} + %} A% x0.966 fm

(29)
Our earlier proposed relation is,

Rz ;{z”h( z(A—z))m}(GSCTp] (30)

Based on these relations and by considering the charge
radii of stable atomic nuclides, R, and G, can be
fitted.

9. Discussion

1) Atatomic and nuclear scales, so far there exist no
generally accepted unified theoretical formulae or
procedures for estimating the magnitude of
Newtonian gravitational constant.

2) According to Rosi et al. [36] - There is no
definitive relationship between G, and the other

fundamental constants, and there is no theoretical
prediction for its value, against which to test
experimental results. Improving the precision
with which we know G, has not only a pure

metrological interest, but is also important
because of the key role that G, has in theories of

gravitation, cosmology, particle physics and
astrophysics and in geophysical models.

3) In a unified approach, one can see the great
initiative taken by John E. Brandenburg [37].

4) 2007 onwards, scientists and engineers are trying
to estimate the magnitude of G, by ‘Atomic

interferometry’ and gradiometers [38, 39, 40]. In
this method, cold atoms are allowed to have free
fall under gravity. Clearly speaking, an atomic
gravity gradiometer is used to measure the
differential acceleration experienced by two
freely falling samples of laser-cooled rubidium
atoms under the influence of nearby tungsten
masses. Here we emphasize the point that, our
approach is completely theoretical and no way
connected with current experimental paradigm
[41,42] of G, .

5) Itiswell established that, on large scales, universe
is controlled by ‘gravity’ and on small scales,
atoms are controlled by ‘quantum mechanics’. In
this context,

a) Based on the proposed relations (2) and (7),
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This relation seems to indicate a breakthrough in
our understanding of quantum mechanics. As per
current unification paradigm #c plays a key role
in all the four interactions. Very interesting point
to be noted is that, relation (30) constitutes all the
four gravitational constants. It needs further study
at basic level. We are working in this new
direction.

b) With reference to electromagnetic and Newtonian
gravitational constants, it is possible to show that,
Planck mass,

EE
" GN GN me

c) With reference to nuclear and electromagnetic
gravitational constants, it is possible to show that,

Bohr radius,

8 = [Mgofemg ][GST" J ~52918x10'm %)
e c

Atomic radius,

Ratom = (ZGZﬂ] = 33.1 picometer (34)

d) With reference to proposed nuclear elementary
charge, nuclear and electromagnetic gravitational

constants ,
& Lo (35)
4ze,G,m m,
e’G,m’ e’
hc = -~ = *— |(G,m?
¢ \/4”50me \/(47[&‘0J( ) (30)
he=J(G,mm,)(Gm’) (37)

e) With reference to the nuclear gravitational
constant and nuclear elementary charge,

Proton magnetic moment can be expressed with,

p, == =9.8171x10 JT (39)

f)  With reference to the three atomic gravitational
constants, Bohr magneton can be expressed with,

eh G? |(eGm, | _eG’m
U, =—= = (40)
2m, (GG, 2c 2G,c

14

Based on relation (37),

13

ﬂN e (Gsmp)(Geme) (41)

e = 2m, 2c

g) With reference to weak and Newtonian
gravitational constants, it is possible to show that,

10
GN - me

6) With reference to the proposed relations (15) to
(22) connected with understanding the
mechanism of nuclear stability and binding
scheme, proposed three atomic gravitational
constants can be validated.

7) With reference to the proposed relations (23) to
(25) connected with neutron life time, proposed
three atomic gravitational constants can also be
validated.

10. Conclusion

As there is a large gap in between nuclear and Planck
scales, with currently believed notion of unification
paradigm, it seems impossible to implement gravity in
atomic, nuclear and particle physics. Even though our
approach is speculative, role played by the four
gravitational constants seems to be natural. By
implementing the four gravitational constants in String
theory models, it may be possible to explore the hidden
unified physics. With further study, a practical model
of materialistic quantum gravity can be developed and
magnitude of the Newtonian gravitational constant can
be estimated in a theoretical approach bound to Fermi
scale.
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