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Abstract

A new SU(2) x U(1) broken symmetry leads us to gravity and nuclear force unification, new Higgs bosons, intermediate vector
bosons and photons appear. Schrodinger's equation for a gravitational system leads us to Planck's gravitational constant and
Kepler's third law. The solution of Schrodinger's equation for an electron orbiting a nucleus leads us to the emission of gravito-
magnetic photons when the gravitational potential is also taken into account. In four dimensions, the Minkowski metric 7};.:-
=diag (+1,—1,—1,—1) leads to the 16-dimensional Clifford algebra C(1,3), Dirac's equation [1] is using four of these 16 matrices
that form a basis of this algebra, a new operator is defined using all of these matrices and also generalized for a curved space.
This new multilevel operator generalizes the Dirac's equation, the value of the generalized Dirac's operator is calculated in the
Schwarzschild's metric. The torsion tensor is calculated taking into account the non-symmetric part of the metric tensor in the
vanishing of its covariant derivative and applied to Kerr's metric generalizing the Clifford algebra. Geodesic equation, conserva-
tion laws, torsion tensor and Einstein field equation are obtained in a non-symmetric geometry.

KCYWOl’dS: Broken Symmetry; Intermediate Vector Bosons; Gravity and Nuclear Force Unification; Gravitomagnetic Higgs
Boson; Colormagnetic Higgs Boson; Gravitomagnetic Photon; Colormagnetic Photon; Scalar Mesons f(500) and f, (980); Planck’s
Gravitational Constant; Planck's Constant; Kepler's Third Law; Schrodinger's Equation; Gravitomagnetic Photon Emission;
Gravitomagnetic Tensor; Gravitational Magnetic Field; Energy Momentum 1-Form; Clifford Algebra; Dirac Equation; Dirac
Operator; Gravity and Quantum Mechanics Unification; Multilevel Operator; Schwarzschild's Metric; Torsion Tensor; Rearranged
Kerr's Metric; Generalized Dirac Equation; Generalized Clifford Algebra; Generalized Einstein Field Equation; Generalized Geodesic
Equation; Conservation Laws; Non-Symmetric Geometry

Introduction

In the 1960s, Sheldon Glashow, Abdus Salam and
Steven Weinberg unified the electromagnetic force

Dirac's operator is just the tip of the iceberg, the
tip of a generalized operator that is obtained by
operating on all members of the Clifford algebra

and the weak interaction by showing them to be
two aspects of a single force, now termed the elec-
troweak force. The Higgs mechanism is essential
to explain the generation mechanism of the prop-
erty "mass" for gauge bosons.

Dirac's equation is the relativistic wave equation
derived by physicist Paul Dirac in 1928. The wave
functions in the Dirac theory are vectors of four
complex components (known as bispinors), two of
which resemble the Pauli wavefunction in the non-
relativistic limit, in contrast to the Schrodinger
equation which described wave functions of only
one complex component.

basis and not just on four of them.

The Schwarzschild's metric is named in honour
of Karl Schwarzschild, who found the exact solu-
tion in 1915 and published it in January 1916, a
little more than a month after the publication of
Einstein's theory of general relativity. It was the
first exact solution of the Einstein field equations
other than the trivial at space solution. Schwarzs-
child died shortly after his paper was published,
as aresult of a disease he developed while serving
in the German army during World War 1. Johannes
Droste in 1916 independently produced the same
solution as Schwarzschild.
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Schwarzschild's metric is an exact solution to the Einstein's field equations that describes the gravita-
tional field outside a spherical mass, on the assumption that the electric charge of the mass, angular
momentum of the mass, and universal cosmological constant is all zero.

The new generalized Dirac's operator, the multilevel operator, is calculated in the Schwarzschild's met-
ric, torsion tensor and new gravitomagnetic tensor appear in level 2, curvature tensor appears in levels
3 and 4.

The Kerr's metric is a generalization to a rotating body of the Schwarzschild’s metric. The Einstein field
equation relates the geometry of spacetime to the distribution of matter within it. The equations were
published by Einstein in 1915 in the form of a tensor equation which related the local spacetime curva-
ture with the local energy, momentum and stress within that spacetime expressed by the stress-energy
tensor.

Gravity and Nuclear Force Unification. The Rainbow Unification

In Glashow, Weinberg and Salam model SU (2)x U (1) is the broken symmetry [2, 3], for electromag-
netic and weak force unification with weak charges, orange and purple, (o) and (p), and anti charges,
anti orange and anti purple, (&) and (7). The massless electromagnetic photon ¥e and the weak bosons

W= W* and Z° carry the force between the first-generation quarks d and u, and the first generation lep-
tons e”and v,; these bosons are related to Higgs boson H? via Higgs mechanism and Planck's constant h
has been determined for hydrogen atom system, weak bosons carry the electromagnetic short distance
force.

ye(m=0,q,=0) (1)
W~ (m = 80.379GeV, g, = —1,q,, = (07)) (2)
W*(m = 80.379GeV, q, = +1,4,, = (pa)) (3)
z0 (m = 91.187GeV,q, = 0,q,, = \f% (06 — pﬁ}) (4)
HY(m = 125.1GeV, q, = 0,I6(JFC) = 0F(0+H)) 5)
hE = 6.6260701500000000549 - 10~3%, from equations (109) and (111) ©6)

In rainbow unification [SU (2)x U (1)] duyk 1S the broken symmetry for gravitomagnetic and nuclear
force unification with charges, yellow and pink, (y) and (k), and anti charges, anti yellow and anti pink,
62 and[.i!E]. The massless gravitomagnetic photon ¥¢ and the vector bosons p~p*and p° carry the force
between the first generation quarks d and u, and the first generation quarks d and u; these bosons are
related to Higgs boson Hy via Higgs mechanism and Planck's gravitomagnetic constant hg has been
determined for Solar systems and for hydrogen atom system, rho bosons carry the gravitomagnetic
short distance force.

¥g(m=0,q.=0) (M
p~(m = 775.11MeV, q, = —1,4,, = (yk)) (8)
pt(m =775.11MeV,q, = +1,q,, = (k¥)) (9)
p° (m = 775.26MeV,q, = 0,q,, = = (y7 - Kk)) (10)
H2(m > 0,7 GeV,q, = 0,I5(J7) = 0 (0**)) (11)
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hY = 1.39071534070576391490048 - 10°3, from equations (106) and (108) (12)
hiF = 4.6678142777904925248878536 - 10%7, from equations (94) and (96) (13)
hy = 2.836436278840702454154584284 - 10**, from equations (101) and (103) (14)

In rainbow unification [SU(3) x U(1)]4y,4» is the broken symmetry for colormagnetic and hadron force
unification with charges, red, green and blue, (r), (g) and (b), and anti charges, anti red anti green

and anti blue, (7), (§) and (b). The massless colormagnetic photons ngufrgduy and the colormagnetic
bosons CrcFczcicscicf and cf carry the force between the first generation quarks d and u, and
the first generation quarks d and u ; these bosons are related to Higgs bosons H ;. ,H? ;.- via Higgs
mechanism and Planck's colormagnetic constant 2, has to be determined for Deuterium system and
for baryon and meson systems, C bosons carry the colormagnetic short distance force.

Yeau(m=0,q, =0) (15)
Yeaur(m=0,q, = 0) (16)
CT = Ciurs (m > 0,7GeV,q, = —1,q,, = (rg)) (17)
C3 = Cpggr(m = 0,7GeV,q, = +1,9,, = (g7)) (18)
C3 = Churp(m = 0,7GeV,q, = —1,q,, = (rb)) (18)
ct=cl,.(m>0,7GeV,q, = +1,q,, = (bF) (20)
Cs = Caugp(m = 0,2GeV,q, = —1,q,, = (gb)) (21)
Cd = Ciapg(m = 0,7GeV, q, = +1,q,, = (bF)) (22)
€2 = (m ~0,76GeV,q, = 0,q,, = (iE (rF — gj})) (23)
€0 = C%r (m > 0,26, q, = 0,q,, = (£ (7 + g7 — 2.@:5])) (24)
Hpgur(m > 0,7GeV, g, = 0,15(JFC) = 01(0*)) (25)
HY quy(m = 0,2 GeV, g, = 0,I6(JP€) = 07 (0)) (26)
hZ =7, for Deuterium system (27)
h? =7, for barvon system (28)
h™ =7, for meson system (29)

Inrainbow unification [SU(2) x U(1)]. ., is the broken symmetry for electromagneticand weak force uni-
fication with weak charges, orange and purple, (0) and (p), and anti charges, anti orange and anti purple,
(&) and (7). The massless electromagnetic photon ¥Z.. and the weak bosons W7 W,fand Z9, carry the force
between the second generation quarks s and c, and the second generation leptons =~ = e_.and Vu = Vs;
these bosons are related to Higgs boson Hf.. via Higgs mechanism and Planck's constant 2. - has to be
determined for baryon and meson systems, weak bosons carry the electromagnetic short distance force.
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Vesc(m = 0,9, =0) (30)
Woo(m > 0,7GeV,q, = —1,q,, = (0F)) (31)
Wet(m = 0,7GeV,q. = +1,q,, = (pad)) (32)
z% (m =0,7GeV,q. = 0,9, =%{oﬁ—pﬁ]) (33)
H2..(m = 0,7GeV,q, = 0,I°(JP¢) = 0F(0%)) (34)
hZ_. =7, for barvon system (33)
h™ . =7, for meson system (36)

In rainbow unification [SU (2)x U (1)]__ , is the broken symmetry for gravitomagnetic and nuclear force
unification with charges, yellow and plnk (v) and (K), and anti charges, anti yellow and anti pink, (V)

and (k). The massless gravitomagnetic photon v2s. and the vector bosons prepacand poe carry the force
between the second generation quarks s and c, and the second generation quarks s and c; these bosons
are related to Higgs boson HJ .. via Higgs mechanism and Planck's gravitomagnetic constant hg has to
be determined for baryon and meson systems, psc bosons carry the gravitomagnetic short distance force.

(37)
Ygsc(m = 0,9, = 0)
_ (38)
p;,(m =0,7GeV,q. =—1,q,, = (}rk}}
(39)
pi(m=>0,?GeV,q. = +1,q,, = (k7))
ol (m >0,7GeV,q, = 0,q,, = %(;@ - k;z}) (40)
H2,.(m > 0,7GeV, q, = 0,I5(JFC) = 0*(0**)) (41)
hg - =7, for baryon system (42)
hp'. =7, for meson system (43)

In rainbow unification [SU (3)x U (1)],,, is the broken symmetry for colormagnetic and hadron force
unification with charges, red, green and blue, (r), (g) and (b), and anti charges, anti red anti green and
antiblue, (7), (§) and (b).. The massless colormagnetic photons ¥ ¥2scr and the colormagnetic bosons
CrCHCRCHCECHECE and cfs carry the force between the second generation quarks s and ¢, and the second
generation quarks s and c; these bosons are related to Higgs bosons HZ,;HY .- via Higgs mechanism and
Planck's colormagnetic constant h__has to be determined for baryon and meson systems, C__bosons
carry the colormagnetic short distance force. /

Vescr(m=0,q, = 0) (44)
Veser(m = 0,9, = 0) (45)
€11 = Corpg(m > 0,7 GeV,q. = —1,q,, = (rg)) (46)
ch =ck cagrim = 0,7 GeV,q, = +1, q,, = (g7T]) 47
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Ciz = Coppp(m = 0,7GeV,q. = —1,q,, = (D)) (48)
Cy = Copr(m > 0,2 GeV,q. = +1,q,, = (b7)) (49)
Cis = Esj:'gb(ﬂ] =0,76eV,q, = 1,49, = {g‘b)} (507
Cfe = Coapg(m > 0,7GeV, g, = —1, (gb)) 3
16 csbg m ek, g, = Gu = L4 [:}l}
7 1 — — -
Cl 534:'::1 (T” =0,7GeV,q, = —1,q, = 3 {ﬂ _Hﬂ']) ) E}E}I
J_ _ _ —_
€l = Cheer (m > 0,26eV,q, = 0,4, = (5 (7 +95 — 265))) (53)
Hpseil(m > 0,7 GeV, q, = 0,15(J%¢) = 0*(0*%)) (54)
Hpser(m > 0,7GeV, g, = 0,I6(J7¢) = 07 (0F™)) (55)
ht.. =7, for barvon system (56)
hi . =7, for meson system (57)

In rainbow unification [SU (2)x U (1)],,,, is the broken symmetry for electromagnetic and weak force
unification withweak charges, orange and purple, (0) and (p),and anti charges, anti orange and anti purple,
(6) and (B)- The massless electromagnetic photon rZ,. and the weak bosons Wy:Wjcand Zy, carry the
force between the third generation quarks b and t, and the third generation leptons 7~ = ey.and v; = vy,;

these bosons are related to Higgs boson H_,, via Higgs mechanism and Planck's constant h_, has to be
determined for baryon and meson systems, weak bosons carry the electromagnetic short dlstance force.

Yeselm =0,q., = 0) (58)
Wye(m = 0,7 GeV,q. = —1,q,. = (oF)) (59)
Wih(m = 0,?GeV,q, = +1,q,, = (pd)) (60)
z8, (m >0,7GeV,q, = 0,q,, = %{ﬂﬁ - p;ﬁ]) (61)
Hope(m > 0,2GeV,q, = 0,I°(JC) = 0¥(0%%)) (62)
hZ,. =7, for baryon system (63)
hl. =2, for meson system (64)

In rainbow unification [SU (2)x U (1)],, , is the broken symmetry for gravitomagnetic and nuclear force
unification with charges, yellow and pink, (y) and (k), and anti charges, anti yellow and anti pink, () and
(k). The massless gravitomagnetic photon and the vector bosons PoePi:and py. carry the force between
the third generation quarks b and t, and the third generation quarks b and t; these bosons are related to
Higgs boson H{ . via Higgs mechanism and Planck's gravitomagnetic constant h,, has to be determined
for baryon and meson systems, Pst bosons carry the gravitomagnetic short distance force.
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Vowe(m =0,q.=0)

ppc(m = 0,2GeV,q, = —1,q,, = (vk))

pr(m > 0,76GeV,q, = +1,q,, = (k7))

0, (m >0,?GeV,q. = 0,q,, = rli[y?— kEj)
Hp ye(m > 0,7GeV,q, = 0,I°(J%¢) = 07 (0%*))
hg e =7, for baryon system

ope =1, for meson system

(65)
(66)
(67)
(68)
(69)
(70)

(71)

In rainbow unification [SU (3)x U (1)],,,,, is the broken symmetry for colormagnetic and hadron force
unification with charges, red, green and blue, (r), (g) and (b), and anti charges, anti red anti green and

anti blue, (), (§) and (b). The massless colormagnetic photons YeberYeser and the colormagnetic bosons
C3y C32C33C4.C3:C55CF; and €3y carry the force between the third generation quarks b and t, and the third
generation quarks b and t; these bosons are related to Higgs bosons He s He s via Higgs mechanism and
Planck’s colormagnetic constant h_, has to be determined for baryon and meson systems, C_, bosons

carry the colormagnetic short dlstance force.

Vener(m = 0,q, = 0)

Yemer(m =0,q, = 0)

C31 = Cperglm = 0,7 GeV,q. = —1,q,, = (rg))
Cdy = Chgr(m > 0,2GeV, q, = +1,q,, = (g7))
C3a = Coerp(m = 0,7GeV,q. = —1,q,, = (rb))
ct=ct, (m=07GeV,q, = +1,q, = (bF))
Cis = Cprgn(m = 0,2 GeV,q, = —1,q,, = (gb))

Cds = Cibpg(m > 0,7GeV, q, = +1,q,, = (bg))
e =cp 2GeV,q, = 0,q, = (= (17— gg
Cf? - Cbbrrf m>= ﬂ! ek, g, = U gy = (w‘i (‘F‘?" Hﬂ])
Co = ey (m > 0,7GeV,q, = 0,q,, = (i_e (rF + g5 — zbﬁj))
W
Hlp(m = 0,2GeV,q, = 0,I5(JPC) = 0% (071))
Hlper(m > 0,2GeV, g, = 0,I5(J7¢) = 0% (0*Y))

hZ,. =7, for baryon system

h7%: =7, for baryon system

(72)
(73)
(74)
(75)
(76)
(77)
(78)

(79)
(80)
(81)
(82)
(83)

(84)

(85)
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Scalar Mesons f (500) and f (980) as Colormagnetic and Gravitomagnetic Higgs Bosons

fo(500)(m = 500MeV, g, = 0,I5(JP¢) = 0 (0*7)) (86)
fo(980)(m = 990MeV, g, = 0,15(J7¢) = 07 (0*7)) (87)
Z%m =91.187 GeV,q, = 0,] = 1) (88)
H?(m = 125.1 GeV,q, = 0,I°(JP¢) = 0*(0*1)) (89)
cos (85) = Z% mass /H? mass = 91.187 Gev / 125.1 Gel/ = 0.72891285697 (50)
cos (8y) = p® mass [Hj mass (91)
ng' mass = 775.26 MeV/0.7289128697 = 1063.58Mev [:92}

We can identify Hy with f, (980), then we recalculate cos (6,) with the mass of f,(980) and identifying f,

(500) with H?, ; in equation(25) we are able to obtain the mass of ¢7 = €g,,.., inequation (23)

cos (8,) = p°mass / f,(980) mass = 775.26/990 = 0.78309090909 (93)
cos (0,) f,(500) mass = Cdawmar mass = (500 MeV)0.78309090909 = 391.5454545 MeV (94)
Planck’s gravitational constant

In the hydrogen atom an electron is orbiting a nucleus with 1 proton, we know the energy levels from

the solution of the Schrodinger's equation [4], where m is the proton mass, m, is the electron mass, K
is the 2 -body reduced mass, e is the electron charge, r is the position of the electron relative to the nu-
cleus, the potential term is due to the Coulomb interaction wherein €o is the permittivity of free space.

— Mphe
?ﬂp+me (95}
e’ k
Vir)=— =—-—=
AmMEg T r (95}
E = — L
n (dmeg )22h%ins (9?}
E =— ,:.:k:
n 2h3n3 (93}
with k = k.. now for a gravitational potential
k
Vir)=--=2
(r) = - .
And 1n equation (98) we replace h by h,
E, = — _uig
Zhgn? (100)

Planck's gravitational constant values

We apply equation (100) to the Sun-Earth system, equating equation (100) to the total energy of the
gravitational system we get the value of Planck’s gravitational constant in this system, M = 1.9885-10*°kg
is the Sun mass, M = 5.97237-10*kg is the Earth mass, a = 149598023000 is the semi-major axis, ec-
centricity e = 0.0167086,kg=GMS u, n=1+1 and L the angular momentum. The total energy of the gravi-
tational system is defined by
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_ _GMuu kg
E= z:f T Za (101)
MM,
= taem, (102)
I? = I(1 + 1)h2 = GM,ap>(1 — €?) (103)
n?h* = (1 + 1)*h} = GM,ap* (104)
L S SR RS . _
DI o =1-¢én=e from (103)/(104) (105)
n = 3581.9529381362201856 (106)
n = 3582, = 0.0167084902372362 (107)
_ _mkg _ kg
E=—mw™ 2 (108)
wkao
R (109)

ﬁg =7.429057157452823641047994068434371633734281721064587940439666045-10%°  (110)

h = 4.66781427779049252488785364223568563336168774518864147659109445351615-10%
(111)

We apply equation (100) to the Sun-Jupiter system, M =1.9885-10° kg is the Sun mass, M].:1.8982-1O27
kg is the Jupiter mass, a =778547261754.2769 m is the semi-major axis, eccentricity e = 0.04839266,
k =GM_p

g s

n=427.0129152699940647 (112)
n=427,e = 0.0483933918495827 (113)
MM
B =, (114)
ukg k -

E= —Eig =-5 (115)

R (116)

ﬁg =4.51432854542679369402042539318547953563841218096050790100265485011794-10*
(117)

h,=2.836436278840702454154584284682383113666570450687201499960574667851725-10*
(118)

Now we consider the hydrogen atom with n = 1, from equations (97) and (98)

L

E=-="m (119)

ag = “":T"h =0.5294654098261038473779109239248424187086013514771619339353797488-101°
(120)

Comparing equations (104) and (100) we see the role played by the semi-major axis a now is played by
@p and from equation (101)
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(121)

hz = pkgag
”rlg:2.21339220907051688840536594129522138437628260139671804019981879125-10‘54 (122)
hg=1.390715340705763914900480582604931793072338111755113257836699466638-10'53 (123)

Now if we adapt equation (121) to k, we should obtain the Planck's constant value

h® = uk.ag (124)
h = 1.0545718176461564 - 10734 (123)
h = 6.6260701500000000549 - 10734 (126)
Kepler's third law

If the Hamiltonian is not an explicit function of time, the wave function is separable into a product of
spatial and temporal parts [5].
P(r,t) = P(r)e k v (127)

T is the period and Kepler's third law is defined by

GM. 42
o (128)

E is the total Energy in a gravitational system defined by

G

E=-— (129)
From equation (115)
(GMa ;%_.-_4
h=—— (130)
and
R —’I':G"”s”—zmm (131)
Wmis the (r%%';ﬁ motion angular speed defined by
_ 132
.. (132)
= (133)
equations (132) and (133) define Kepler's third law and
—inwmt
rt) = rje =
Yirt) =y(r) (134)

Five new planets in Proxima Centauri

Mean motion angular speed w  for our planets:

w_ =0.0000008266683161721671725893680342060 - Mercury
w ,=0.0000003236397806290027502923891805337 - Venus

w .=0.0000001990958336720942466833404885350 - Earth

w ,=0.0000001058577386399185014918267545470 - Mars

w .=0.00000004324349662 - Ceres
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w .=0.000000017320508 - Jupiter
w -=0.0000000067118273148381163645269302 - Saturn
w =0.0000000023610970045003705167333373453 - Uranus

w ,=0.0000000012054073971413942728010767548 - Netpune

w /w ratios:
w [o  =2.554285244432914670779337281410185998342

2

w [o =4152112582796025641132599537390429110737

3

w [w ,=7.809238387229576415481006972503699305849

4

w /o .=19.116592800912295250683362390087871668505

5

w [o =47.727717695818573715584325483178668893545

6

w [w =123.165909579440024344314522761661650849029

7

w [w =350.120437490071555045503244031248304319200979

8

w [w ,=68579993629755284246820561633365273445660675

9

w Jo  =1021.5530676373953341760499255797110784478856049

Mean motion angular speed w _ for planets in Proxima Centauri:
w . =0.000014087146623784 - Proxima - d
w ,=0.000006513393892588 - Proxima - b

w ,=0.0000000398204257868 - Proxima - c

w /w ratios:
w [o =2162796670383261930601

2

w /o ,=353.76685069132842946962

3

(135)

(136)

(137)

(138)

Comparing equations (136) and (138) we see a gap for 5 planets fromw /o .tow /o .

Gravitomagnetic photon emission

An electron is orbiting a nucleus with Z protons, we know the energy levels from the solution of the
Schrodinger equation [4], where m_is the proton mass, m, is the electron mass, u is the 2 -body reduced
mass, e is the electron charge, r is the position of the electron relative to the nucleus, the potential term

is due to the Coulomb interaction wherein o is the permittivity of free space and m, is the mass of the

nucleus.
MM
- mytm,
Zgl i
r — _ - g
v {T} - dTE, T r
uZzg®
E,=——r<=
n (4me, 2 2R R
uks
E, = Zhint
I
o=
n 2hin2
E, =—-Ch,k*

with k=ke, now adding the gravitational potential

ey — e Gmyw ke kg (ketkg) K
V() = = oo el

And from 1équati:'(n)n (144) "

(139)
(140)
(141)

(142)
(143)
(144)

(145)
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En = —Co(k2 + 2k ky + k2) (146)
E, = —Cn(k2 + koky + k2 + K k.) (147)
Ef = —Co(kZ + koky) (148)
Ef = —Cp(kZ + kgk,) (149)
E,=Ef +E] (150)
hvg = (¢f — CL) (k2 + k. k,) (151)
hgv = (€] = CE)(KZ + kegk.) (152)

From equation (152) v is the frequency of the gravitomagnetic photon emitted from the initial energy
level to the final energy level. This emission leads us to the gravitomagnetic tensor. Gravitational mag-
netic field generates the extra force needed to explain the anomalous behavior of pendulums observed
during a solar eclipse, the Allais effect [7] and also explains the dark matter effect without exotic par-
ticles never detected. Gravitational magnetic field is also derived from Special Relativity force trans-
formations [8], when velocities point to the same direction a repulsive gravitational magnetic force is
induced. Gravitomagnetic tensor will appear below in equation (180) at level two of the generalized
Dirac equation D2

From equation (151) v, is the frequency of the electromagnetic photon emitted from the initial energy
level to the final energy level. The correction of the second term is an indirect detection of the gravito-
magnetic photon emission.

g3
® = emenhe (153)
_ uZ3eg¥ . Zige 13
E= (4meg)22hn2 [l = (ﬁ_; 4n):| (154)

In equation (154) we have the energy levels from the solution of the Dirac's equation [6]. The first term
is the solution of the Schrodinger equation that we have seen above in equation (129) and the second
term is the relativistic correction.

p o __uze ze(1 3 Ny

T (4mey)PRin? m ..H'% 4n (153)
ks 1 3 _

Enj = ~ Thanec (;_r) (156)
s (L _Z -

C”f T Zhin2g? (_H—; 4::) (13?}

Enj = —Cojk* (158)

4
Enj = —Cojl(ke +kg) (159)
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Ep; = —Cpj (k2 + 4k3k, + 6k2k2 + 4k k2 + k2) (160)
Ep; = —Cpj(k2 4 2k3ky + 3kZKZ + 2k k3 + kb + 2Kk, + 3k2kZ + 2k kE) (161)
Ef; = —Cpj(kd + 2k3k, + 3KZKE + 2k k] (162)
Ej. = —Cyj(k3 + 2k3ke + 3KZKZ + 2k, k3) (163)
Enj = Ep; +Ey, (164)
hvi; = (CF; = Ciy (k& + 2kdkg + 3K2KE + 2k k) (165)
hgve, = ((’.‘L - c;;j)(kg + 2k3k, + 3k2k2 + 2k, k3) (166)

From equation (165) Vz; is the relativistic correction of the electromagnetic photon emitted from the

initial energy level to the final energy level and from equation (166) Vf_,- is the relativistic correction of
the gravitomagnetic photon emitted from the initial energy level to the final energy level.

Multilevel operator D™!
We are using Pauli matrices o, electromagnetic four-potential A, and charge e withAi=c=1

1 0 0 1 0 —i

= = = 167
1=(p 1) a=(1 o)== o) (167)
In four dimensions, Minkowski's metric n,= diag(+1,-1,-1,-1) leads to the Clifford algebra C(1,3)[9],
{rsv'}=2n"x1, , Dirac matrices y’= 0, ®1, y/=i0,® 0,j=123;y=- iy*=-iy’ yty* 3
V=YL =YY =YY Y = v A Y = v Y = vy
Yo=Y vA v =Yy v =Y v R = vy v = Yy (168)
Multilevel operator D" acts on level n,n is the number of y matrices in the product of the algebra mem-
bers, for example, D? acts on y%,y'%y!? and y'3. Total multilevel operator D™ =D°+D'+D?*+D3+D*, the ac-

tion of D™! on the spinor function vanishes D™/ ¥=0 (169)
DY =—m (170)
D! = y#p, —iey A, (171)
D? = —ieyHy"F, with F,, = 4,,, — 4, (172)
D? = —ieaE + eTH (173)
D® = —ieyHyVySF, s with Fs = 4,6 — Aus, =0 (174)
D% = _ie]’“}rv]’G};lFuuﬁﬂ “'iﬂlf,‘:wé'.-l = A_u.v,ﬁ,}l - ‘dlp.v,.-l.é' =0 (1?5}

Multilevel operator D™ (n,,4,€) can be generalized for a curved space with four-potential P, field charge
q and covariant derivative[10] (;u) instead of derivative (,u) in the definition of p,

D (g, BLq)¥ =0 (176)
{y*, ¥V} =2g"" x1 (177)
DO = —m (178)
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D! = y#p, — iqy*P, (179
D? = —iqy*y¥G,, with G,, = B, — B, (180)
Gﬂv[P) =F.—B,,=8,—-B +ET} {181)
G (P) = E,,(P) + E, T, (182)
D? = —iqaE(P) + qTH(P) — ig5y*y"P.TS (183)

For gravity G | (P) is the new gravitomagnetic tensor. T, is the torsion tensor [11,12].

D® = —iqy*y¥® G5 With Gos = Pyinis — Puus (184)
Guvs(P) = B.R7, s with RY ; the Riemann-Christoffel tensor (185)
D? = —iqy°y 'y PaRg12 — iqy "y v PuRG1a — 1qy°y *y* PaR2z — 1qy vy PoRizs (186)
D* = —iqy*y "y 2y G sa With Guusa = Puisia — Punidis (187)
Guvaa(P) = Py Rigsa + PuaRisa (188)
D* = —iqy"y'y?y* Pa,1 Ri2s — iqy v 'y ¥y PouRi2s (189)
Gravitomagnetic tensor defined in Schwarzschild's metric

We are using x% = t,x! = r,x? = §,x% = ¢ with G = ¢ = 1, this metric is defined by [13].

. -1

ds? = (1-"7)de? —(1-77) * dr? —r2d6? —risin? 6dg? (150)
Hoo = (1 - ?) i = ('1 - ?)_l 1G22 = —T7,gaz = —rsin’ 8 (191)
g% = (1 _ 1‘%{)_11511 — —('l _%)ng: = 2,3 = 2Zsin? g (192)
Too = GooMr > (193)
I5: = goo Mr~> (194)
If) = —goo Mr™? (195)
Iy =T =r~t (196)
T3; = —goo (197)
I3 =cot @ (198)
I3z = —goorsin’® 8 (199)
I's; = —sin Hcos 8 (200)
¥} =2g"" x1 (201)
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-1/2¢1 0
V=00 (o _;) (202)
1o _ w20 ﬂi) 203
¥™ = —Own (_0.1 0 (203)
0 (]
Ep——— = 204
y2=—r (_gz 7) (204)
; 0 o _
3 — _p—lgin—1 3 205
¥ rTosin™ @ (—53 []) (205)
D? = imaE(P) — mEH(P) + im g yHy¥P,T%, from equations (182) and (183) (208)
1/2 _
G2 = —H3(P) = (_H‘né ) (—r l}(Pi,z - PE.J.} (207)
1/2 o —
Gy3 = Hy(P) = (_E"nﬂ ) (—r~tsin™t 5](P1.3 _Pari} (208)
Gza = _HJ_{P:I = {:_T_l}{:_r_lﬂi“_i 3](;[::.3 _PE.Z} {209]
-1/2 e —
G‘I:IE = _EB{P:] = (ﬂug; ){—?" J‘Sln 1 H](P.Dra - PE,D} {21[}]
-1/2 _
Ggo = —Ez(P) = (.5'!‘.::.13’f ){—'f" l](Pu.z _PZ.{I} (211)
-1/2 1/2
Goy = —E1(P) = (:f.i’cu::f )(_Euu )(Pﬂ.i —Pig) (212)
o =20 and R§1» = Rfi3 = Rz =R{53 =0 (213)

Energy-momentum form is a 1-form [14].

p = Edt — p,dx — p,dy — p.dz (214)
dpisa 2 -form

G=dp=E,dtrdx + E,dt Ady + E.dt Adz — B,dy ndz — Bydz Adx — B.dx A dy (215)
G32 = Pzy — Pyz (216)
G13 = Prz ~ Pz (217}
G21 = Pypx — Pay (218)

Comparing equations (207-209) and (216-218) we can infer
P.=p, (219)

D° is related to the scalar 0 -form m, D! is related to the Energy-momentum 1-form, D? is related to the
Electromagnetic 2-form, D3 is related to * ]3-form [15].

* Jy23 -
#Jooz ) | N1
#Joiz | | Iz
; 220
* Jo12 I3 ( )

D*is related to L4-form [16].
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L= Lngdxuhdxl M dxz A {Ix3 {221]
y? = —iy* is the proyector matrix, historically %, but % = 3 %2

PR | T DL - SN s ¥ T SRS ¥ W BN PP ] 0 -I

v? =~y = (g0 )(~o00 ) (-r =i () (222)

Torsion tensor in a rearranged Kerr's metric

We are using x® = t,x* =r,x* = 8,x% = ¢, M is the black hole's mass and a is the angular momentum
per unit mass with G = ¢ = 1. The invariance of the length of vectors under parallel transport means that
the connection is compatible with the metric, it is a metric connection, the requirement of the preserva-
tion of the length by parallel transport may be stated as [17].

Jyvia =0 (223)
Juve = Juva — gaurnfrﬂr - gprrrfa {224]
0= Guve — gvnrﬁfa - tcrvr;?a' - gynrlfra'? with tm-' = Huv — Gvu {225]
0= Guve — gvnr_ffa' - trnrr;?a' - gynrg:r (226)
g;{nr'g:r + gwrr;?ﬂr + tnvryﬂn' = g;{v,:r {22?]
l—l‘:mcr + ]'—"l.l'.[rl:ﬂ' + ttw.'!:..IIHI‘;l rl,:.:r:r = Guve {223]
Solving these equations we get the torsion applying its definition [18].
r,,r,=-T, (229)
Expanding the line element in powers of r'! and examining the leading terms [19].
2M daM
ds? = [-1 — G{r"z]] de? + [T— sin? 6 + ﬂl[*.r“z]] dtde — [1+ 0(r—1)]
[dr? +r2d62 + r2 Sin? 6dp> (230)
Rearranging the line elements
2M daM .
ds? = [1 — G{r‘z]] dt? + [0(—2)]dtd + [Tsmz e] dddt — [1+ 0(r—1)]
[dr? +r2d8? + r? Sin? Bdg? (231)
M -
Goo = ['l ——+0(r 2]] (232)
goz = [0(r™2)] (233)
g =—[1+00"4)] (234)
g2z = —[L+ 00 H)]r? (235)
gzz = —[1+ 0(r—1)]r3sin® 8 (236)
dalf
G30 = [ — sin’ 5] (237)
- dald | 5
tos = [0(r~)] — [~ sin? 6] (238)
9% = 933(o033 — Fo3g30) ™" (239)
% = —g903(900933 — Go3g30) ™" (240)
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Q“ = H‘u (241)
g?2 = g3t (242)
%% = —g30(Fo0T33 — Jo3F30) " (243)
9% = goo(GooF3s — Jo330) (244)
Generalizing Clifford algebra with
;i,[‘r, if u # v and g, # 0then 1 ,else 0 {y#,y"} = g + g"# — g”"ﬂmf ”F‘SE:F (245)
0_ —1971/ 2 yeci _ T
y" =[1+0(r=*)]" rsin 8(googs3s — Gos3T30) (D —I) (246)
1_ -1z 0 @
yL=[+00 I (_ ) (247)
1
2 _ “yg-1y2,-1f O o2
y2 =[1+0(r H]"Y% ) (248)
— 0
vz 0 a:
y: = [1 -Z4 o(r 2]] (Go0g33 — GoaFao) H*? ( o E?) (249)
3
D? = imaE(P) —mEZH(P) + fm?;]f“r“P,rT““v, from equations (182) and (183) (250)
Fj; = —H3(P) = (['1 + ﬂ(’-"_l]]_”z}([*l + D'[?"_l]]_lfz'-"_l}(f]1,: - PZ,J.} (251)
. 2l = Lz —1/
Fi3 = Hy(P) = ([1+ 0(r—1)]74%) ([1 - TH +0(r ']] (goog22 — Goagaa) ™" ') (Pyz— Pay) (252)

F3 = —Hy(P) = ([1 + 0(r~1)]7*/2r71) ([1 - ET;W + G{T'_z]] _ (goog3z — GozG30 ]_1”2) (Prz— P31)

0 . o (253)
= = “17 rsi - . —-2471/2
Fos = —E5(P) = ([1+ 0G)[Z5in 6(goagas — osz0) 2 ) ([L = ==+ 0~
(254)

(9o0g3z — Goagan) " 3) (Pu,a - Pa.n}

1 1 1
Foz = —E2(P) = ([1 +0(r )2 rsin6(googss — Euad—?an}_z) (['1 + U{T_l}]_z?'_l) (Poz—Pzp) (255)

1 1 1
Fyy =—Ey(P) = ([1 +0(r~ )2 rsin8(gpegas — ﬂnzﬂau]_g) ([1 + 0{7"_1)]_2) (Pu.1 —Pig) (256)
¥¥ = —iy* is the provector matrix, historically 3%, but % = y%?

1 1 1

r? = =iy y?y* = ([ + 0612 rsin 6(goog3s — dosg30) 2) ([t + 061 )
([L+00~D]" 3t ([l - % + D(r_:]]z':-gﬂl:-gza - Hnagznj_l";:) (_u; _1]}) (257)

Geodesic equation and torsion tensor

A geodesic that is not a null geodesic has the property that [ ds, taken along a section of the track with
the end points P and Q, is stationary if one makes a small variation of the track keeping the end points
fixed. If dx* denotes an element along the track [20].
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2 _ I v
ds Gpdxtdx (258)
2dsé(ds) = dx*dx"8( g,y ) + 9, 6(dx*)dx" + g,, dx*5(dx") (259)
2ds8(ds) = dx*dx” g,,, A8(x*) + 2g,,dx*5(dx?) (260)
Ay = A [
§(dx?) = d&(x*) and dx* = v¥ds (261)
[ 2 dfact
[&(ds)= [ [ng.}iu“u"ﬂx + guav# ?] ds (262)
By partial integration with §x* = 0 at end points P and Q, we get
1 d

5fds=] [Egﬂ‘” Uiy —E(gﬂﬂu-“}] Sxtds (263)
The condition for this to vanish with arbitrary §x4 is
d 1
2 (8av*) =3 G A0FVY = 0 (264)
d duk
22 (9uav") = Gua 7+ Guanvv* (265)
d dul dyH 1 .
s (g,mlv'u} = Giu ﬁ - tEI,:.: ﬁ + 2 (g,ul,v + Gviu }U‘u vY, and with t_uﬂ =Gui — Jau (Eﬁﬁ}
d dwk dvd 1 1
e (g,:.:}lvn} = Oin = t.?'I,:.: = +3 (gl,:.:,v + Giv.u }v“ vY + - (rpcl,v + tv.-l,_u }U'u v 87
ds s ds 2 2 ( }
From equation (264) with t,., 3 = 9,02 — Gvua
d 1 1
E(g;dun}_ingiu“uv_ Etnw .-lu'ﬂuv =0 (253}
Thus the condition (268) becomes

dwl dk —
Jin ﬁ - t.;l_u ﬁ + rﬂ;wu'“uv - r:l,:.:vu'uyv =0 (259}
- 1
rﬂ;:v = 3 (gi;.:,u + v = Gvpe *‘1} (2?{}}

1

r.-'i,:.:v =3 (t.lu.v + tﬁu,pe - tvp!nl} (2?1}
Multiplying equation (269) by g°*, we obtain the geodesic equation
dv? duH —
d—i—g”‘at_q#ﬁ + T}f;,u“u“ —I"Ffvu“v" =0 (272)
dv? du
T~ 97 F AV =0 (273)
Lo =05 —I5 (274)
Iis are the Christoffel symbols of the symmetrie part, so
_?_-_:.aa; = fﬁi" - fva-l“ = rpﬂv - ['1?-_.'.,! + Il‘_.'fv - rw?-,:.: (2?5}
0=T7 -5 +05 - T3, (276)
We directly obtain the torsion tensor without solving equations (228) and (229)
Ti =L — L (277)
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Einstein field equation and conservation laws

From equation (274) where I'Z, are the symbols of the symmetric part

O = Do — T (278)
- = = 1

rfpt = ]'—;::r = g“Arﬂ#v = EHA E(gin,v + Gavp — gv,u,ﬂ} (2?9}
= — 1

rfpt = '[:\,"|'__g:] l'u,"|'__glv + g#AE (gﬂv,p - gv,:.:,.-l} (EED}

Equation (YYA) becomes

- 1 i
rfy = {ﬁ.",__g:] lﬁ,-',__glv + H#AE (.’Hﬁv,_u - .gv,u,.l} - Il‘{:,u (231}
Lw =G99 -t (282)
1
t, = _g_uﬂ 3 (.g}h-.,:.: — Gvur ‘1} + r:‘p (283}

The vector A* has the covariant divergence
AR = AR L 4T A (284)
(‘4# i + t‘,,ﬂlv}‘;"—_g = (A'u 'l,",__g}“u (235}

If the left-hand side of equation (285) equals zero then the right-hand side gives us the first conservation law.

For the antisymmetric tensor F*'=-F*

F#v = FW  + T4 FP + I}, Fue (286)

Py =B T Ee + (((m) 7 =t P 287)
i — _ —

(F& o + T FPY + 1, P10 ) [=g = (F*[=g) | (288)

If the left-hand side of equation (288) equals zero then the right-hand side gives us the second conser-
vation law.
For the antisymmetric tensor F.,=4.-4,,

E,=4,,—4,,+T5A, (289)
Fone = oo — TigFay — Lo Fua (290)
Bow = Bop — Nufae — Toufia (291)
Foun = Fopo — TovFap — T Foa (292)
Adding equations (290), (291) and (292)

Fovis + Fo + Foyy = T Foe + (T3A4) | 4 ToFun + (T AL) o + TouFoe + (THAL) (293)

From the definition of the curvature tensor prg

g _rB _rB 4 B
Ry, =Ty, — Ty o +T&TL, —TST, (294)

Voo va,o VT valap v ao
R fg o 1is called the Ricci tensor
Ruy = ~Tfi + [a =~ s, + LA TS (295)

Volume - 5 Issue - 1

Citation: Delso J (2024) On the Scalar Mesons f (500) And f (980) as Colormagnetic and Gravitomagnetic Higgs Bosons Derived from . P 18 of 20 »
Gravity and Nuclear Force Unification. OSP Journal of Physics and Astronomy 5: JPA-5-158. age 0




OSP Journal of Physics and Astronomy Copyright © Delso J

Now R ,is not symmetric, 2A =R - R is the antisymmetric part and R,=4,+S, where S, 1s the
symmetric part in the Einstein's equation [21].

Suv =3 GuwS = KTy, (296)
24y = — (i\-"_—ﬂ}_lx-"‘—gp - fﬂ]m + {{\-'_—5‘3_;?"_—5 v r{]_u — Tiva = T 'i': [9)*J-g, - te) (297)
2*'5".:-!%r =ty — Ly — Tur{'_rr - Tu’{, (':‘-.""__Q:'_Lx-'"__ﬂla - ta) (298)
Riv = Aww =3 90 (R — A) = KT, 299)
Ruv — Ay — 3 0i0R = KTy (300)
Conclusions

Multilevel operator D™ (g P »4) has been generalized for a curved space with a general four-potential
P. For gravity G, ,(P)is the new gravitomagnetic tensor and torsion tensor T, appears in its definition
In a flat space G ,(A)= F, , (A), D’ and D* operators vanish. In a curved space the curvature tensor Ri.s
appears in levels 3 and 4.

The appearance of torsion tensor T and curvature tensor R;fl.ﬁ in multilevel operator D™ (gw,Pu,q)
means that this operator is a fundamental operator in Quantum Field Theory

Yo, vLY% Y3, have been calculated for Schwarzschild's metric, then Guv (P), the gravitomagnetic tensor has
been obtained

Each D", where n is the number of y matrices in the product of the algebra members, is related to an n-
form

The invariance of the length of vectors under parallel transport requires the vanishing of the metric
tensor covariant derivative, a new term appears t,=9,-49, measuring the non symmetric part of the
metric tensor, solving these equations we get the torsion tensor

Rearranging Kerr's metric we obtained ¢ ,= g .- g,,, the non symmetric part of the metric tensor, grav-
itomagnetic tensor has also been calculated generalizing the Clifford algebra

Taking into account the t =g -g,  in the geodesic equation we have obtained the torsion tensor, con-
servation laws and Einstein field equation in a non-symmetric geometry

The solution of Schrodinger's equation leads us to the emission of gravitomagnetic photons when the
gravitational potential is also taken into account. The correction of the second term in electromagnetic
photon frequency is an indirect detection of the gravitomagnetic photon emission.

The solution of Schrédinger's equation for a gravitational system leads us to Planck's gravitational con-
stant value and Kepler's third law.

New broken symmetries lead us to gravity and nuclear force unification and new short distance forces,
new Higgs bosons, intermediate vector bosons and photons appear. Planck's constant is a parameter
that must be calculated for different systems.

In rainbow unification we have electromagnetic, gravitomagnetic and colormagnetic forces with infinite
and short distance interactions. The new Higgs bosons identification confirms this unification, the exis-
tence of colormagnetic and gravitomagnetic photons and the final version of the Standard Model.
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