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Is Reduced Planck’s Constant- An Outcome
of Electroweak Gravity?
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Abstract

When the mass of any elementary particle is
extremely small/negligible compared to macroscopic
bodies, highly curved microscopic space-time can be
addressed with large gravitational constants and
magnitude of elementary gravitational constant seems to
increase with decreasing mass and increasing interaction
range. Following the notion of string theory,
compactification of six un-observable spatial dimensions
might be playing a key role in hiding the large
magnitudes of the three atomic gravitational constants.
The existence of three large atomic gravitational constants
are assumed to be associated with electroweak, strong
and electromagnetic interactions is well established.
Proceeding further, it is found that 1) Electroweak field
seems to be operated by a primordial massive fermion of
rest energy 585 GeV and can be considered as the zygote
of all elementary particles and galactic dark matter; 2) H-
bar seems to be a compactified outcome of unified
electroweak gravity.
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Nomenclature

1. Newtonian gravitational 1. Charge radius of nucleus= R,

constant = O 2. Magnetic moment of proton
2. Electromagnetic gravitational Ty

= G,,

constant o 3. Neutron life time=

3. Nuclear gravitational constant . . .
. 4. Weak interaction string

- o tension= 1"

4. Weak gravitational constant . . .
p 5. Strong interaction string
5 ; ' . K I tension= "
’ eer1 s weak coupling constant ¢ Electromagnetic interaction

- string tension= F,
6. Strong coupling constant = % 7. Gravitational interaction string
7. Electroweak fermion =M. tension= /"
8. Reduced Planck’s constant = 1 8. Weak interaction string
9. Speed of light = ¢ potential= £
10. Elementary charge = ¢ 9. Strong interaction string
11. Strong nuclear charge = & potential = E,

10. Electromagnetic interaction

) . _E
13. Mass of neutron =" string potential = -

11. Gravitational interaction

12. Mass of proton ="

14. Mass of electron =" E
string potential =«

12. Fine structure ratio = &
13. Nuclear fine structure ratio =
o

1. Introduction

The subject of final unification is very interesting and challenging.
Unifying gravity and quantum mechanics is complicated and
scientists are trying in different ways [1-9]. Considering the four
gravitational constants assumed to be associated with the four basic
interactions, we have developed many practical applications [10-
13]. In this paper we present important relations pertaining to weak
[14-17], strong [18, 19], electromagnetic [20] and gravitational
constants [21-23]. Finally, in analogy with the string theory “tension
concept’ and ‘compactification of extra dimensions’, we show
evidences of the possible existence of three large atomic
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gravitational constants and make an attempt to understand the
mystery of origin of the reduced Planck’s constant.

2. Basic assumptions

1) There exists a characteristic electroweak fermion of rest

energy, M.c ©2584.725 GeV. 1t can be considered as the zygote
of all elementary particles.

2) There exists a strong interaction elementary charge () in
such a way that, it's squared ratio with normal elementary
charge is close to the reciprocal of the strong coupling
constant.

3) Each atomic interaction is associated with a characteristic
gravitational coupling constant.

3. Semi empirical derivations

With reference to our three assumptions,

1) Our earlier proposed complicated relations can be
simplified.

2) Mystery of the reduced Planck’s constant can be
understood.

3) One can understand the direct role of the Newtonian
gravitational constant in elementary particle physics.

A) Defined basic relations and their consequences
1

Gy )6
n,, E[GN ] M =m,

e

&

where, M, = = Planck mass
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where, Strong nuclear charge = ¢,

1K

As a result,
2 3 24
[ - 1 . G\mp . Gs mp
e o, Gy c

2
e;
> =2n
dme,Gym,m,
m, 4Jrf:OGem3
B) —=2 5
m e

1/7
C) m_p = L
m, | GG

B) Observational fits and their consequences

m ’ . 4hGIm?
C

np

Gsmp
where Ry = ————=1.24 fm
¢
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C) Inferences and consequences of A and B

Readers are encouraged to see section (9) of ref. [13].

;
o =4r? {&J fe

mP G:’\u'mp
where
5
| r
oo
21
.3
G ~ [ mé’ ] 5
e = 2
m, ) Gy
he=G M?
4GJM 5
Gp = 3 =G,M “RM
2G M
where, R, = ———
2
c
Gm, = GM,
Y Gm

(10)

(11)
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D) Consequences of A, B and C
M, G'G”

m, G'Gr

/2 16 12
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(17)

(18)

(19)

(20)
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4. Characteristic unified relations pertaining to estimation
of(G..G.G..G,)

a) With the following relation, magnitude of C. can be estimated.

etm?
D
G ;

e

N

167 36‘0 mj (22)

b) After finding the value of G, ,with the following relation,
magnitude of G, can be estimated.
2,04 2 2
G, = G.M. - fre :
pMe (23)

G,m » mg' G,m
c) After finding the value of Gy, weak gravitational constant can be
estimated with a relation of the form,

(24)
d) Thus, quantitatively,

G, =2.374335x 10" m’kg'sec™
G, =3.329561x10** m’*kg 'sec”

G, =2.909745x10% m’kg'sec?
Gy =6.679855x10™" m’kg'sec™

G, =1.4402105x107% J.m®
a, =0.1151937 and e, =2.9463591e

e) Based on relation (22), the developing procedures for estimating
the magnitude of strong gravitational constant and weak
gravitational constant independent of the reduced Planck’s
constant is being worked on. Appropriate relations seem to be
associated with the experimental values of strong coupling
constant [19], nuclear charge radius [18,20], magnetic moment of
proton and neutron life time [13,24].

G 3
a, = 2" ~0.1152

GS Iﬂ}l (2 5)
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&

103

G*m?
+ ~ 874.94 sec
Gw(m fmp)c

Gm,

'2 P~ 1.24 fm.

c (26)
eG.m

=P ~1.487x107°° J.Tesla™

2c (27)

(28)

5. Discussion

We would like to emphasise the following points:

D)

Even though quantum mechanics is successful in
understanding the quantum effects of microscopic systems,
origin of the reduced Planck’s constant is still a mystery at the
microscopic level.

String theory is silent on the universal applicability of the
reduced Planck’s constant.

During cosmic evolution, if one is willing to give equal
importance to Higgs Boson and Planck mass in understanding
the massive origin of elementary particles, it seems quite
logical to expect a common relation between Planck scale and
Electroweak scale.

When microscopic space time is more curved than the
macroscopic space time curvature, it is natural to assign a large
value to microscopic gravitational constant.

Compared to particles having a structure, for point particles
the magnitude of gravitational constant can be much higher.

Magnitude of the elementary gravitational constant seems to
increase with the decreasing mass of the elementary particle
under consideration.

According to the String theory, the real world is a compact
manifold and out of 10 dimensions, 6 spatial dimensions get
compressed and will not allow any observer to identify their
existence. Applying this idea to our proposal, compactification
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of 6 unobservable space dimensions might be playing a key
role in hiding the large magnitudes of the three atomic
gravitational constants.

Using the strong nuclear charge, proton magnetic
moment(evﬁ/ 2m,) , nuclear fine structure ratio %. = (el /4nz fic) ,
root mean square radius of proton
[25,26] R, = (‘EG'" / C_) =(e/ e)(ﬁﬁ/ m"c) , unified nuclear

and Fermi

1 .
B =—.Jax 2
binding energy coefficient [27] * 2 axa, (mc’)

gas model of nuclear potential £r = V&>, (m,e"+me*) can be
titted. Another interesting application is that, based on strong
charge conservation, electromagnetic charge conservation and
supersymmetry, fractional charge quarks can be understood
with generation of quark fermions and quark bosons
[28,29,30].

‘String Tension” is a practical aspect of String Theory [31, 32].
Considering the proposed three atomic gravitational constants
and following the universal applicability of ‘speed of light’,

approximate tensions associated with weak, strong,
electromagnetic and gravitational interactions can be
64 10
F = =6.94x10"N
4G,
CJ
F = =6.065x10'N
4G,
c' -
F = =8.505x10°N
4G,
C-‘ 43
F,=| Lo |23:026x10°N
represented by, T (29)

10) Following the universal applicability of ‘elementary charge’,

approximate (operating) energy potentials associated with the
above string tensions can be represented by,
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¢ 2250 Gev
4re, |\ 4G,
C
E = =233 MeV
’ dng, [4(] ]
E = ¢ |s7aev
’ dme, | 4G,
=8.355x10")
4re, 4G

(30)

11) These estimated weak, strong and electromagnetic energy
potentials seem to be close to experimental values.

12) Relation (15) needs in depth discussion at fundamental level.

13) With reference to the current experimental values of root mean

0.833+0.01) fin 76

square  radius  of  proton, ( and

(0-831+0.007,, + 0.012,,,) fm [27], we noticed one interesting

relation. It can be expressed as,

e\\fmp mpc

4?’-‘.’80 0

S — = 0.835 fm
6 m c (31)

In this relation,

eyt
{’T;“ J:3.32fm
a)

esm,

can be inferred as the Bohr’s model of
probable distance of finding proton in the nuclear well where the

operating charge is ¢ = 2.946¢

( h ] 0.21 fm
b) ¢ can be considered as the reduced Compton
wavelength of proton.

10
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Based on relation (31),

e“% (mpRpc)2 T =h
H 47&300J (32)

6. Conclusion

With further study, research and confirming the existence of

M c* =584.725 GeV, the actual essence of final unification and the
mystery of the reduced Planck’s constant can also be understood.
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