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Abstract 

In continuation of article quagnetic field part (I), acknowledgement of quag-
netic field is further exercised theoretically. Among the present theoretical 
methods, introduced generalized Coulomb and Newtonian four forces sug-
gest existence of quagnetic field and other two new fields. The new fields are 
for both Electromagnetic and gravitoquagnetic systems named as super curvi-
linear vector fields. Other theoretical approach is based on energy momen-
tum tensor components for macroscopic system. Extended Maxwell equa-
tions are discussed regarding gravitational and quagnetic fields and their 
quagnetization and gravitational inductions. 
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1. Introduction 

Other way to introduce quagnetic field is generalized four forces which directly 
indicate existence and form of the quagnetic field. Newton and Coulomb laws 
for forces are treated as four forces for space-time continuum. Hence four forces 
of Newton law are obtained using Euler-Lagrangian [1] equation of motion 
where a particle is in gravitational field. The four forces are obtained via four 
accelerations. Those are simplified by replacing Christoffel term with potential 
containing parallel displacement term [2]. This is expressed as change in poten-
tial per its unaltered original potential. Alternatively the four potentials are de-
fined using the action function hence the four forces are further simplified. It 
provides generalized four forces equation for gravitating system. Not much in 
need of present work, however for the sake of symmetry, the electromagnetic 
Coulomb law four forces are obtained similar to gravitating system. Finally the 
required new field is authenticated as quagnetic field with space-time medium 
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resistance gR g=   for gravitoquagnetic system. Here the symbol “ ” is 
chosen for quagnetic field and 1gB T=  is for quagnetic induction. Interes-
tingly for gravitated system, the new field other than quagnetic field is obtained 
based on new induction term having only time components. i.e. the induction 

2m t  appeared as rate of change of mass current and relates with ›  as 
2g m t= ×›  Where “ › ” is like inverse permeability type constant and it is  

pronounced as “oum”. The ›  equals to 
2c

k
 thus 8 χ= π›  where 

28 k cχ = π  is Einstein constant and k is gravitational constant G. 

For electromagnetic system the new field other than magnetic field based on 
new induction term 2q t  is observed. The new induction is derived as rate of 
change of current and it relates with µ  as 2E q t µ= × , where µ  is per-
meability. For existence of any coexisting pair of fields as polar and axial vector 
fields, a permanent fundamental particle should exist in nature. For electromag-
netic and gravitoquagnetic systems respectively a charge and a mass particle are 
present in nature. The new fields other than required here in present work are 
based on gravitoquagnetic super curvilinear induction term 2m t  and based on 
electromagnetic super curvilinear induction term 2q t . The super curvilinear 
word is used because their coexisting field members are quagnetic curvilinear field 
and magnetic curvilinear field respectively. But here two permanent fundamental 
particles at their rest positions to emerge quagnetic and to emerge magnetic fields 
forever are absent or are not known yet. Or for brevity an argument can be put 
forward about having three coexisting natural vector fields as linear, curvilinear 
and super curvilinear for each permanent fundamental particle. 

Other alternative way is to recognize quagnetic field using energy-momentum 
tensor for macroscopic system [3] and it is treated as being continuous. Maxwell 
equations for Electromagnetic system in integral form and differential form for 
the stationary states and the time-varying fields are bases of extended Maxwell 
equations for gravitoquagnetic system. The first and second extended Maxwell 
equations are as under 

1 dg s m
G

=∫  and d 0gB s =∫  

and their differential forms are as 

( ) mdiv g Gρ=  and ( )g mdiv D ρ= . 

In which the first is based on Gauss law and the second is based on argument 
“gravitating monopole does not exist” as in the case of magnetic field respec-

tively. The term 
2g

mD
r

=  is introduced as gravitational induction. Remaining  

two extended Maxwell equations of gravitating system are proved [4] theoreti-
cally and suggested as under 

d1d
d

g
g m gB l i i

G t
φ 

= × + + 
 

∫ ›  
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where im is mass currents similar to Ampere law and ig is quagnetization current. 
Here all the electromagnetic laws like Ampere law, Faraday law, Lenz law etc. are 
suggested equally applicable for gravitoquagnetic system. For that purpose, 
charge, charge current, electric potential, electromagnetic resistance etc. are 
needed to be replaced by mass, masscurrent, gravitated potential, gravitoquag-
netic resistance etc. respectively. Thus for convenience, all the electromagnetic 
laws, equations etc. are renamed for gravitoquagnetic system by adding “ex-
tended” word before electromagnetic terminology. For example Faraday law is 
applicable to gravitoquagnetic system as extended Faraday law. 

Differential form of the same is given as 

( ) ( )1 1g m
gB JCurl G
t

∂  = +  ∂  ›  
where mJ  is mass current density. 

Extended Faraday law for fourth gravitating extended Maxwell expression 
leads to  

dd
d Bgg l

t
φ= −∫  and as ( ) d

d Bgpot g
t
φ= −  

where Bgφ  is flux of quagnetic induction and ( )pot g  is gravitating potential. 
Its differential form is 

( ) ( )Curl gg B
t
∂ = − ∂   

Experiments to prove aforesaid expressions are not possible on earth. Because 
to induce one s−1 quagnetic induction approximately 1027 kg/s mass current is 
needed. It can be possible in planetary system or in galactic movements. Astro-
nomical data may help in said requirement. 

2. An Alternative Way to Introduce the Quagnetic Field “⊚” 
Part (I) 

The four accelerations [2] are characterized using equation of motion of a par-
ticle in gravitational field. The standard Euler-Lagrangian equation [1] for the 
same is as 

2
2 2

2

d 0
d

i
i k l
ld

x c u u c
s

+ Γ =
, 

where d
d

k
k xu

s
=  and d

d

i
l xu

s
=  are four velocities, 

2

2

d
d

ix
s

 are four accelera-

tions, four forces are given as 
2g i k l

kl klF m u u c= Γ  
Here covariant form of motion of particle is given as 

2
2 2

,2

d 0
d

i
k l

k il
x c u u c

s
+ Γ =  and ,

1
2k il kll g

x
∂

Γ =
∂

 

The gkl plays role of potential of the gravitational field and its derivative 
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kll g
x
∂
∂

 determines the field intensity. 

For 
2

2, 1i
kl klg

c
φ

Γ = +  thus 2

2i
kl ix c

φ∂  Γ =  ∂  
 for , 0k l = . Comparing this ex-

pression [5] with the term
1

i k
kl il

A A
x
∂  Γ =  ∂  

, the iA  potential turns as con-

stant potential as 2
iA c= . Recalling g

klF  and putting 1 1
i k
kl i

A A
x
∂  Γ =  ∂  

 and 

2
iA c= , the four forces are presented as 

1
g k lk

kl l

A
F m u u

x
∂  =  ∂    

The action function for gravitating system is given as 
2

2 2 4 da gS
C G

 
= Ω 


π


∫ . 

Because for gravitating system, the curvilinear field is not available yet thus in-
spiring from electromagnetic action [6] ( )2 22 4 dS a c H Eµ= − π∈ Ω∫ , gravi-

tating action [7] is obtained as 
2

2 2 4 da gS
C G

 
= Ω 


π


∫  The term 

2

dg
Gm

Ω∫  de-

fines gravitational field flux gΦ , after omitting limits; the action expression is as 
under 

( )16
g

amS
C
π

= Φ
 

and it is also expressed as 

d
b i

ia

mS A x
C
−

= ∫ , thus ( ) ( )16i g gi iA a
x x

π
∂ ∂

= − Φ = Φ
∂ ∂

 

Hence the four forces are presented as with positive sign as  

( )g k l
kl gl kF m u u

x x
∂ ∂

= Φ
∂ ∂

 

Here 1 16a = − π  is included and 
2g

G
 is multiplied by 4π . 

If 1 16a = − π  is not included and 
2g

G
 is not multiplied by 4 4× π , gravita-

tional four forces would be appeared as below with minus sign 

( )g k l
kl gl kF m u u

x x
∂ ∂

= − Φ
∂ ∂  

This minus signed expression of force is matched with nonrelativistic ap-
proximation [8] result. 

This is four forces general expression for gravitating system. For electromag-
netic system, the expression [9] of motion of charge is given as 

( )
2

2

d d
d d

i i
ik

k
u xmc mc e c F u
s s
= = , 

ikF  is electromagnetic field [10] given as i k
k i

A A
x x
∂ ∂ − ∂ ∂ 

 Where ,i kA A  are 
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electromagnetic potentials. Similarly for gravitating equation of motion can be 
obtained as 

( )
2

2

d d ,
d d

i i
ik i k l

k kl
u xmc mc m c Q u mc u u
s s
= = = − Γ  

ikQ  is gravitating field defined as i k
k i

A A
x x
∂ ∂ − ∂ ∂ 

 where ,i kA A  are gravitat-

ing potentials. By putting 
1

i k
kl il

A A
x
∂  Γ =  ∂  

 and ( )K gkA
x
∂

= Φ
∂

, here mul-

tiplier ( )16a× π  of gΦ  is not included, the referred expression appears as 

( )
2

2

d
d

i
k l

g il k

xmc mc u u A
s x x

φ∂ ∂
= =

∂ ∂
, 

where ( ) ik
gl k Q

x x
∂ ∂

Φ =
∂ ∂

 and 2
iA c= , thus 

2

2

d
d

i
ik k lxmc mQ u u c

s
= , 

where k lu u  and ku  is unity under the condition v c . So, 

( ) ( )ik ikm c Q e c F= . 

Integrating over flux immerging surface 

( ) ( )d dik ikm c Q s e c F s=∫ ∫ . Thus 

( ) ( )g Em c e cΦ = Φ , 

Recalling ( )g k l
kl gl kF m u u

x x
∂ ∂

= Φ
∂ ∂

 and replacing gΦ  by mG, the gravi-

tating four forces g
klF  would be 

( )g k l
kl l kF mmG u u

x x
∂ ∂

=
∂ ∂

. 

By using the expression ( ) ( )ik ikm c Q e c F=  and E eΦ = ∈ , the electro-
magnetic four forces are 

( )( )Q k l
kl l kF ee u u

x x
∂ ∂

= ∈
∂ ∂

. 

The four velocities [9] ku  and 1u  are unit less and those are defined as 

1 1
2 22 2

2 2

1 1,

1 1

k
k xu

s
v vc
c c

 
 
 ∂  = =

∂      − −        

 and 1k lu u ≅  for v c . 

So, g
klF  and Q

klF  are simplified as 
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( )g
kl l kF mmG

x x
∂ ∂

=
∂ ∂

 and 

( )( )Q
kl l kF ee

x x
∂ ∂

= ∈
∂ ∂

. 

Here if multiplier ( )16a× π  of gΦ  is included for ( )k gkA
x
∂

= − Φ
∂

, Q
klF  

appears with negative sign. Further the action function for gravitating system is 

chosen as 
2

2 2 da gS
C G

 
= Ω 

 
∫  hence gravitational potential is obtained as 

( ) ( )4
4i g gi iA a

x x
∂ ∂

= − Φ
∂π

= Φ
∂

. 

It leads to gravitational four forces as 

( ) .
4

g k l
kl l kF mmG u u

x x
∂ ∂
∂ ∂π

=
 

Finally the electromagnetic four forces can be expressed with 4π as below 

( )( ) .
4

Q k l
kl l kF ee u u

x x
∂ ∂

∈
∂ ∂π

=  

It looks satisfactory having 4π at denominator for coulomb four forces but it 
also creates compulsion to include 4π in Newtonian four forces. 

The interactions between two particles having masses or charges at x∂  or at 
cdt distances for gravitating and electromagnetic system respectively lead to op-

erator or quotient transformation as k kx x
∂ ∆

→
∂ ∆

. Realizing kx∂  are not con-

tinuous and limits of kx∆  do not tend to zero. Further the initial points of kx∆  

distances are assumed at the zero. Thus kx∆  turns as kx . Thus the g
klF  and 

Q
klF  are further simplified as 

g
kl l k

mmGF
x x

=  and Q
kl l k

eeF
x x

=
∈

. 

Generalized expression of four forces for both the electromagnetic and gravi-
toquagnetic systems may be defined as 

1 2 #P P
ij iji j

P PF
x x

=  

where 1 2P P  represent type of particle m or Q and both particles 1P  and 2P  
must be same type either mass particles or charge particles. #P

ij  refer constants 
which are known as permittivity, permeability etc. i and j run from 0 to 3 for time 
and space coordinates respectively. Here in aforesaid expression for electromag-
netic four forces, ( )1 4π  is omitted. Because inclusion of ( )( )1 16a = − π  com-
pulsorily for both the systems exhibits the Newton force with multiplier 
( )1 4π . For , 0,1, 2,3i j = ; the P

ijF P  represent linear vector fields as electric 
field E or as gravitational field g. Thus E matrix and g matrix can be exhibited 
as under. 
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Total Coulomb law matrix and field are 

2
tx Q ty Q tz Q

Q
ij xt Q xx xy xz

ij
yt Q yx yy yz

zt Q zx zy zz

Q T H R H R H R
F H R E E E

E
H R E E EQ
H R E E E

µ − 
 
 = =  
  
   

Total Newton law matrix and field are 
1 2

tx G ty G tz G
G

ij xt G xx xy xz
ij

yt G yx yy yz

zt G zx zy zz

M T R R R
F R g g g

g
R g g gM
R g g g

−− 
 
 = =  
  
 

  




›

 
where ix  and jx  both turn as cT for time coordinate and for that corres-
ponding field is denoted with suffix (t). lx  and jx  both turn as L for space 
coordinates and field is denoted with suffix ( ), ,x y z . The  

( ) field  field 1Q cH cER µ= = = ∈  and ( ) field fieldG g c GR c= ==  ›  
represent space time medium resistance. For only space coordinates , 1, 2,3i j = ; 

( ) ( )i j
ijE Q x x Q LL= ∈ = ∈  and i j

ijg mG x x mG LL= =  total nine compo-

nents to each are equivalent to E field and g field respectively. For only time 
component 0i j= = , ( )i j

ijE Q x x Q TTµ= ∈ =  and 

( )i j
ijg mG x x m TT= = ›  total one component to each is equivalent to E field 

and g field respectively. Here unexpected new inductions are characterized as 
Q/TT and m/TT. Those are appeared for both the systems respectively. Remaining 
mix component combination for 0i = , 1,2,3j =  and 0j = , 1,2,3i =  and 

i j≠ ; ( ) ( )i j
ijE Q x x Q LT cµ= ∈ =  and ( )( )i j

ijg mG x x m LT c= = ›  to-

tal six components to each are equivalent to E field and g field respectively. Here 
known H = Q/LT magnetic field and expected m LT=  quagnetic field are 
appeared as to maintain symmetry among their systems and to support the said 
statement of present work. 

2.1. Two New Fields 

Two new inductions Q/TT and M/TT for both the systems are obtained in four 
forces matrix as in relation with electric and gravitational field as under 

E Q TTµ=  and ( )g M TT= ›  

By Rearrangement technique [4] the linear vector field expressions  
Q ML
LL QTT

= ∈  and 1M L G
LL TT

=  the curvilinear vector field expressions  

Q M
LT QTµ

=  and 
1M

LT T
= ›  can be obtained. Similarly by Rearragement  

technique the curvilinear field expressions 1Q M
LT QTµ

=  and 
1M

LT T
= ›  can be 

converted into so called super curvilinear expressions 
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2Q M c
TT QL µ

=  and 21M c
TT L

= › . 

So, new electromagnetic field is M QL  and new gravitoquagnetic field is 
1 L . 

The magnetic [11] and quagnetic inductions of curvilinear vector fields are 
defined in proportion of looped charge current and looped mass current as  

2
iB

r
µ

=
π

 and 
2

m
g

i
B

r
=

π ›
 respectively. Whereas the new inductions are found in 

proportion of rate of change of loop currents as d
d

Q i
TT t

=  and d
d

miM
TT t

= . Thus 

new fields can be expressed as 

( )2d
d

M i c
tQL

µ=  and ( )2d1
d

mi c
tL

= › . 

It leads to 
2

2

d
2 2

d
mi Mc Mvia
t LL
= =›  and 

2 2

2

d
d

i M c Q Mc
t Q L m Lµ

 
= =  

 
. 

2.2. Relation of New Fields with Chistoffel Symbol  
and Riemann Tensor 

Above expression defines gravitoquagnetic new induction 
2

2

d
2

d
miM Mc

TT t L
= =  is 

as energy emerged from area of given volume and it might be appeared as 

Induction ( )
2

1
2

d
energy momentum tensor d 2 d 2

d
lm

i
iM Mcl T x

TT t L
= = = =∫ ∫  

For electromagnetic new induction d
d

Q i
TT t

=  can be predicted as 
Q
M

 times 

energy emerged from area of given volume. 

The gravitoquagnetic new field 
1
L

 is defined using expression GD g G=  

as, 

( ) ( )
2

2
2 2

1 k
i k ill

L LG c A A
L LT T x

 ∂ ∂
= = = = Γ ∂ ∂ 

›  . 

Thus the new field 
1
L

 nearly admits itself as Chistoffel symbol. And square 

of the new field 

( ) ( )
2

2k k
il ill l

l l
L Lx x

∂ ∂   ≈ = Γ ≈ Γ   ∂ ∂   
 represents component of Riemann tensor. 

If for the electromagnetic system, magnetic field as curvilinear field is not 

known, the new electromagnetic field 1M
Q L
 
 
 

 might be defined using expres-

sion D E= ∈  as 
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( )
2

2
22

1 k
i k ill

M M L M MM L c A A
QQ L Q L Q QTT x

µ
 ∂ ∂

= ∈= = Γ ∂ ∂   
where iA  and kA  are electric potentials and k

ilΓ  is the electric Christoffel 

symbol. Term 
2

1M
Q L

 
 
 

 or 1
l

M
Q Lx

 ∂  
  ∂   

 might be known as component of 

electromagnetic curvature tensor [7] or electromagnetic Riemann tensor. 

2.3. Gravitational New Field and Einstein Equations 

At last, by putting approximate values of 11 k
iL = Γ  and 2 dk l

iM TT T x= ∫  for 

macroscopic gravitating system, expression of super curvilinear vector field 

21 ML
TTc

=
›

 is might be suggested as 

.
2

2 dk k l
il iT x

c
Γ = ∫›

. 

Components of Riemann curvaturetensor [7] [12] is might be suggested as 

2

2k
kil

il T
x c

∂Γ
=

∂ ›
 and 

( ) ( )22
2

1 21 k k k
il il il lL T

Lx x c
∂ ∂ ≈ = Γ ≈ Γ = ∂ ∂  ›

 

represents components of Riemann tensor. If in expression 2

2k
kil

il T
x c

∂Γ
=

∂ ›
 ॐ 

is replaced by 4π›  it turns as 

4

8k
lil

il

k T
x c

∂Γ
=

π
∂

 

It looks similar to Einstein field equations 

4

1 8
2

k k k
i i i

kR R T
c

δ π
− =  

where 
k
il
lx

∂Γ
∂

 is component of Riemann tensor and 
2

8 k
c
π  is Einstein constant  

8χ = π › . Concluding aforesaid, it can be suggested that presently introduced 
so called super curvilinear gravitating expression can be appeared as somewhat 
look alike Einstein field equations. This might be theoretical authentication of 
existence of new fields other than quagnetic field as super curvilinear vector 
fields for gravitoquagnetic as well electromagnetic systems. 

3. An Alternative Way to Introduce the  
Quagnetic Field “⊚” part (II) 

Analogies of gravitoquagnetic and electromagnetic system are as under, 

( ) ( )Gauss law mdiv E div g Gρ ρ= ∈←→ ←→ =  

( ) ( )Gauss law g mdiv D div Dρ ρ= ←→ ←→ =
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( )

( ) ( )

lawFaraday,Ampere 

1 1g m

ECurl B J
t

gCurl B J G
t

µ µ ∂
= + ∈ ←→ ←→

∂
∂  = +  ∂  ›  

( ) ( ) ( )lawFaraday g
BCurl E Curl g B
t t

∂ ∂ = − ←→ ←→ = − ∂ ∂   
Multiplying last two equations of left side with E and H respectively for elec-

tromagnetic system and combining those and similarly multiplying last two eq-
uations on right side with g and   respectively for gravitoquagnetic system 
and combining those. One gets further analogies using relation 

( ) .div a b b curl a a curl b× = ⋅ − ⋅  as 

( )

( )

2 2

2 2

Energy density and flux
2

2 g

E H J E div S
t

g G Jm g div S
t

µ ∂ ∈+
= ⋅ − ←→ ←→ ∂  

 ∂ +
= ⋅ − ∂  

 ›
 

Poynting vector gS E H S g= × ←→ ←→ = ×  

Applying volume integration and using Gauss’ theorem for second term at 
right side, surface integral vanishes for both the systems and relations are ob-
tained as 

( )( )( )
2 2

2 2 2 d 0 d 0
2 2kin kin
gE H V V

t t G
µ ε ε

  ∂ ∂
∈+ + = ↔ + + =   ∂ ∂   

∑ ∑∫ ∫

›

 

Now analogy is obtained for closed systems consisting of particles and fields 
which are conserved. Here first term represents energy of field itself and thus 

( ) ( ) ( )2 2 2 2

Energy density of fie
2 2

ld g

E H g G
W W

µ∈+ +
= ↔ ↔ =

 ›

 
This present finding concludes that the curvilinear field component to the li-

near gravitational conventional field is appeared for compensating the said 
“completeness”. Similar approach is reflected in the Lorentz invariant theory of 
gravitation (LITG) [13] [14] [15] [16] as combination of linear gravitational 
vector field with the gravitational torsional field [17]. In the present study, the 
quagnetic induction Bg (torsional in LITG), strength  , quagnetization and 
constant ›  are extracted from Einstein field equations and extended Einstein 
field equations. This gravitational torsional field is second component of gravita-
tional field acting on the mass in translation or rotating motion. This torsion 
field (quagnetic induction = Bg) is essential to satisfy the Lorentz covariance 
principle for gravitational field potentials. The torsion field Ω  and the gravita-
tional field strength Γ  are being part of gravitational tensor and the energy 
density of gravitational field. i.e. the gravitational tensor 

( )2 2 21
8

u c
G

= Γ + Ω
π

 and vector of energy flux density [13] [14] [15] [16] as 
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( )
2

8V
cH
Gπ

−
= Γ×Ω

. 

Which is also called Heaviside vector [17]. Comparing these two quantities 
the torsion field Ω  and the gravitational field strength Γ  with the present 
quantities energy density of field 

( ) ( )2 2

2g

g G
W

+
=

 ›

 
and Poynting vector gS g= ×  for gravitating system respectively, one may 
conclude that the torsional part of energy density is equalized as  

( ) ( )2 2 21 c
G

= Ω ›  

The torsional part of Heaviside vector is equalized with Poynting vector as 

( )
2c

G
= Ω . 

This leads to gravitational inverse permeability 
2c

G
=›  and one the most 

important relation as  

gBΩ = = ›  analogous to electromagnetic relation ↔  B Hµ= . More 
analogies are appeared as  

gBΩ = = ›  ↔  curvilinear field – induction relation B Hµ= . 

( )2 ›  ↔  curvilinear energy density component ↔  ( )2 21 c
G

Ω  

  ↔  curvilinear gravitational field ↔  ( )
2c

G
Ω . 

Thus torsion field gBΩ =  is appeared merely as quagnetic induction (often 
called gravito magnetic field) of quagnetic curvilinear field strength   with 

gravitational inverse permeability 
2c

G
=› . The point is that to comply with the  

principle of Lorentz Covariance about the gravitational field potentials, compul-
sion necessity of inclusion of torsion field (quagnetic induction field Bg) leads to 
rational essentiality of “completeness” i.e. “A vector field can be specified almost 
completely, if its divergence and curl are given everywhere in space” and thus 
that authenticates presently introduced statement i.e. “Every natural linear vec-
tor field coexists with its counterpart natural curvilinear vector field”. 

Thus electromagnetic energy momentum tensor form is as 

1

1

k k
i ii

k

AT
Ax
x

δ
∂ ∂Λ

= − Λ
∂∂  ∂  ∂ 

, where 1
1

1
16

k k
k iF F δΛ

π
= −  

Similar form is adopted for gravitoquagnetic system (gravi electromagnetic) 
from general energy momentum tensor form given here as 

,
,

k k
i iT q i

q k
δ∂Λ

= − Λ
∂
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Λ  is some function of quantity q and here the quantities q are the compo-
nents of the four potential of the field. Hence similar form as electromagnetic 
energy momentum tensor can be used for gravitoquagnetic system as 

1

1

k k
i ii

k

AT
Ax
x

δ
∂ ∂Λ

= − Λ
∂∂  ∂  ∂ 

 where 1
16

kl
klQ Q

π
Λ = − , 

kA  is four potentials of the gravitoquagnetic field,  

( )2 28kl
klQ Q g Gπ= − ›  Constant 4π is not applicable for gravitoquagnetic 

system however for time being it is retained to hold symmetry with electromag-
netic system. 

Variation of Λ appears as 

1 1 1
8 8 4

kl kl kli k i
kl k i k

A A A
Q Q Q Q

x x x
δ δ δ δ δ

∂ ∂ ∂   Λ = − = − − = −   ∂ ∂ ∂π  π π
, where 

1 1k kQ Q= −  

Therefore 

1 11
1

1 1
164

k k k m
i i mi

AT Q Q Q
x

δ
π

− ∂
= +

∂π  
For contra variant components 

1
1

1 1
1 1

4 16
ik k ik m

m
i

AT Q g Q Q
x

− ∂
= +

π∂π  

To symmetrized the tensor k
iT , the quantity 1

1

1
4

i
kA Q

x
∂
∂π

 is added and within 

the variation of gravitoquagnetic total action 

2

1 1d d d
16

i ik
i m ikS mc s A j Q Q

cc
= − − Ω− Ω

π∫ ∫ ∫
 

Coefficients of iAδ  must be zero and in absence of masses, the mass current 

density 0i
mj = , thus 1

1

4 0
k

i
m

Q j
x c

∂
= −

π
=

∂
. It leads to 

( )
1

1

1 1
4 4

i kli
k
l

A QA Q
x x

∂∂
=

π∂ ∂π  
and hence finally the energy momentum tensor for gravitoquagnetic system is 
obtained as 

1 1
1 1

1 1
4 4

ik i k ik m
mT Q Q g Q Q = − + 

 π
. 

The components 0i
iT = . Components of the tensor ikT  in terms of gravita-

tional field intensity (g) and quagnetic field intensity ( ) are easily verified as 
00T  goes with energy density i.e. 

( )00 2 2 2T g G= + › , 

0CT α  go with components of Poynting vector i.e. 
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( ) ( )0

4 4
c c gCT g g

G
α  
=

π π
× = × = × 

 


 

›  
and the space components Tαβ  go with three dimensional tensor components 
i.e. 

( ) ( )( )xy
x y x yT g g G− = − +   ›

 

( )( ( ) ( )

( ) ( ) ( ))

1
2

y y z z x

xx
y y z z x x

x

T g g G g g G g g G

+

= +

+ −

− −

     › › ›
 

or in general 

( ) ( ) ( ) ( )( )1
2

T g g G gg Gαβ
α β αβα β δ = + − + 

 
  › ›

 
is might be called Maxwell stress tensor for gravitoquagnetic system similar as 
LITG gravitational stress energy tensor [13]. 

Thus component of stress energy tensor [13] are given as 

x y z

x xx xy xzik

y yx yy yz

z zx zy zz

U S c S c S c
cP u u u u

T
cP u u u u
cP u u u u

 
 + =  +
  +  . 

where 

2 2

2

g
GU

+
=


›  for 00T  term and 

2
2 2u g G

 
= − + 

 


›

 for other terms 

( ) ( )( )xx x x x xu g g G= +   › , 

( ) ( )( )yy y y y yu g g G= +   › , 

( ) ( )( )zz z z z zu g g G= +   › , 

( ) ( )( )xy x y x yu g g G= +   › , 

( ) ( )( )yz y z y zu g g G= +   › , 

( ) ( )( )zx z x z xu g g G= +   ›  

Gravitomagnetic vector 

( ) , , ,S c g c x y zα α
α= × =  

Pα  = Gravitational momentum density 

( ) , , ,
S

cP g c x y z
c
α

α α α= = × =  

In electromagnetic system the energy densities are given as 
2 2 .E H HB EDµ∈= = =  
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similarly for the gravitoquagnetic system the energy densities are given as 
2

2 ,g g
g B gD
G

= = = ›
 

where gravitational linear field induction 
2g

mD
r

=  looks similar as 
2

QD
r

= . 

Because ( ) ( ) ( )( )
2

2 2New field New field Its induct
.

n1 iog g m r
G Const

== = , 

but ( )( )
2

new field Its ind n 1uctiog M
G LT T

 = =  
 

. Here 1
g

M B
LT T

  = 
 

  ensures 

the new field is quagnetic field 
M
LT

=  and its induction is quagnetic induc-

tion 1
gB

T
 =  
 

. so, for 

( )2
2 2 21new field

. .
g

Const Const G
= = =
 

›  
can be obtained. Where ›  is gravitating inverse permeability dimensionally 

gK
M

 connected with quagnetic field and its induction is gB = ›  similar to 

magnetic induction B Hµ=  for stationary state. 

The expression gB = ›  is dimensionally written as ( )1 1T M LT= ›  
and for quagnetization effect, ( )Qi L›  term should be added. The quagnetiza-
tion ( )Qi L  is induced in object while it is facing external quagnetic field  , 
similar as magnetization M is induced in object surrounded by external magnet-
ic field H. Thus expression becomes ( )g QB i L= + › › . This has been de-
rived by adding extra action term (interaction between field and matter) in 
Einstein field equation in associated article quagnetic field part (I) [4]. 

4. Three Quantities gBΩ = ,   and ›  

Three quantities ( gBΩ =  = quagnetic induction,   = quagnetic field and ›  
= quagnetic inverse permeability) are in need to be clarified simply. Whatever 
names of these three properties, here those are defined as 

gBΩ =
 

gBΩ =  Acknowledged as torsional field = gravito magnetic (induction) field = 
quagnetic (induction) field = time dilation = cogravitational field etc. Origins of 
this gravitational curvilinear vector (induction) field are 

Any mass moving linearly or rotating or spinning is liable to produce 

gBΩ = . And any distortion in space time fabric via motion of mass is also 
equally liable to produce gBΩ = . This is obeying the relation 

( ) 1sg mB I L −Ω = = ›  
for translation motion of mass, where Im is mass current and L is distance from 
trajectory of mass and the point at where the induction is measured. Direction of 
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such induction is rotating (curving) and it is perpendicular to the propagating 
direction of mass. For rotating circular motion gBΩ =  is obeying the relation 

( )d m
g

I
B LΩ = =∫ ›

 or 1sec
2

m
g

I
B

L
−=

π ›
. 

Numerical value of 2 271.3468 10 kg mc G= ≈ ×›  makes the value of in-
duction down to tiny. It means, for inducing one s−1 time dilation, one needs 
about 1027 (kg/s) mass current to flow. Direction of such induced gBΩ =  field 
is perpendicular to the plane of circulation of mass and parallel to the axis of 
circulation. gBΩ =  is diverged fast following 1/r rule as it moves far from the 
rotating disc. 

The parent mass Mp (any planet or star or galaxy) is given as 1
i n

P iiM m=

=
= ∑ , 

mi are the masses of n atoms (in parent mass Mp, trillions of atoms are localized) 
here Mp is supposed to at rest. Within the parent mass Mp, atomic electrons with 
having masses are orbiting their own nuclei and thus producing quagnetic or 
torsional or gravito magnetic inductions gBΩ = . Thus due to moving charges 
anti parallel tremendous magnetic induction exists but here it is not in picture. 
Accumulation of unidirectional (oriented in same direction) inductions gBΩ =  
are not the case of interest here but inductions gBΩ =  oriented and emerged 
in all the directions having almost same probable magnitudes of inductions are 
targeted. Logic is to retain effect of rotating masses associated with orbiting elec-
trons. For example, within our earth, total weight of all electrons is about 1.594 × 
1021 kg. (roughly 17.5 × 1051 electrons). All electrons are rotating with speed of 
about less than or equal to one percent of speed of light in atomic orbits. How 
can we neglect effect (torsion or quagnetic induction = Bg) of this much mass  

with tremendous rotating speed m s
100

c
≤ . This much revolving mass matters  

noticeably plus the speed of mass matters gigantically as a whole! Fortunately 
planes of rotations of all the electrons are not aligned otherwise the total quag-
netic induction (torsion effect) produced by these electrons associated masses 
(1.594 × 1021 kg) would be resulted into gigantic gravitational acceleration (only 
in the pinpointed direction of Bg) for the earth  

( ) 28 2
total

4.28 10 m sgg c B= × = ×  Yes 28 2
earth 4.28 10 m sg = × . 

5. Origin of Gravity 

Conventionally, the gravity is believed as an output of merely an amount of 
gross mass which might be stationary or moving (not up to relativistic level) 
heavy parent mass. i.e. the amount of gravity does not bother about effect of dy-
namics of all orbiting electron masses at atomic level within the parent mass nor 
bother about motion of parent mass as a whole. The conventional “g” is given as 

2

Mg G
L

=
 

In present study, gravity is suggested as an accumulation effect of motion of 
all orbiting electron masses at atomic level inside heavy parent mass. Really this 
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is not negligible amount of quagnetic (torsional) induction! Here nuclei (protons 
+ neutrons) are assumed stationary due to extremely polarized positon of center 
of mass between electrons and nuclides of each atom. 

Invariably rotating mass associated with orbiting atomic electrons (mass is dri-
ven by electromagnetic force) cause large amount of quagnetic induction or time 
dilation even if the parent planet mass is at rest. This might be the origin of gravity 
i.e. 

Gravitational acceleration = velocity of light × induction ( gB= ∑ ) or say 

gg c B= ×∑ . 

Here a stationary large parent mass (any planet or star or galaxy) is emerging 
quagnetic or gravito magnetic induction field through its two dimensional sur-
face area from three dimensional (spatial) volume of the sphere. Production of 
Bg for single orbiting electron mass is 

( )02g mB I a= π › . 

mI  is rotating mass current associated with orbiting electron. 
For total electron mass of whole planet, ( )g planet

B  is given as. 

( ) ( )( ) ( )0planet
2 3855.6g m P eB I a M m= π ×› , 

The me is mass of single electron, a0 = Bohr radius. Total mass of all electrons 
of planet Me = Mp/3855.6 where 3855.6 is derived as proton and neutron mass 
contribution per each electron for planet i.e. For one electron mass, total 2.1 
proton mass is adopted in intra-atomic (limited up to n = 1 and n = 2 orbits) 
charge particle distribution and thus (mass of proton + 1.1 × mass of neutron) = 
2.1 mass of proton = 2.1 × 1836 mass of electron = 3855.6 mass of electron. 

Now gravity at surface of an electron is given conventionally as gone elec= (Mass 
of one electron me/square of electron radius L0) G, i.e. 

one elec
2
0eg m G L=  

Now gravity due to (present idea) rotating electron owing Bohr radius a0 as 

( )present one electron

5

2 2 2 2 2 2
0 00 0 02 4 4 4

m e e e
g

I c m vnc m G m Gvncc
a aa c

g B
a L

α
= =

π π π π
== =

› ›
, thus 

( ) one elecone electro

5

n 24g cB g α
=

π
, 

where mI  is mass current of one electron, v is the velocity of that electron in 
first orbit, n is the principle quantum number, 0a  is Bohr radius, 0L  is the 
radius of electron, α  is the fine structure constant as nv cα =  and  

2

0 02 , 1L a n
n
α

= =  

Finally the relation ( ) one elecone electro

5

n 24g cB g α
=

π
 is obtained via constant 

5

24
α
π

. 

The partial part 
4

24
α
π

 of full constant 
5

24
α
π

 is appeared due to g is measured at 
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different distances like at Bohr radius 0a  and like at (surface of an electron) ra-
dius of electron L0 from the center for the present formula  

( ( )one electron
02

m
g

I c
c

a
B =

π ›
) and for the conventional formula ( one elec

2
0eg m G L= ) 

respectively. Moreover in the present formula, electron is moving with speed of 
v at with 0a  radius and in the conventional formula the speed of electron at 

surface is obviously c thus one more v
c

α =  is added to complete the constant 

5

24
α
π

. 

Here one serious point, out of relevant topic and out relevancy of this article 
can be raised as: Any stationary (Heavy in mass) positive or negative charge 
equivalent to electronic charge is asking (as a heavy host particle) escape velocity 
for rotating charge particle (lighter victim particle) as vesc = c. This same distance 
between host and victim particle is considered as minimum possible radius of 
host particle, no one can dare to think deeper than this said radius, because we 
cannot even experimentally measure nor theoretically allow vesc > c. As a result 
proton radius is overestimated as 1510 m−≅ . 

In general, it is a fact that a charge equivalent to electronic charge and being a 
host heavy particle (proton or antiproton) always offers vesc = c for lighter oppo-
sitely charged victim particle (electron or positron) between distance 0.84 × 10−15 
meter to 0.87 × 10−15 m. This distance is accepted the ultimate radius of host par-
ticle! Alternatively if only charge is considered (irrespective of host mass) of a 
host particle, it offers vesc = c at 2.817 × 10−15 m for victim particle, hence radius 
of host is assumed 2.817 × 10−15 m. For example, protium, deuterium and tritium 
(successive heavier nucleus) respectively offer vesc = c for orbiting electron at 
larger and larger distances (>0.87 × 10−15 m). In contrary considering muonic 
hydrogen where 200 times heavier (compared to electron) negative muon is or-
biting proton with shorter wavelength compared to electron. The equation 

02 a nλπ =  allows muon to have shorter 0a . Similarly the equation 02 cL αλπ =  
allows muon to have shorter vesc = c orbit (thus, 0L  the radius of host proton is 
recorded as 0.841 × 10−15 m). Here α  is fine structure constant and cλ  is 
minimum wavelength of victim particle (muon). This suggests clearly that if one 
is experimenting to rotate heavier and heavier particle in place of muon, shorter 
and shorter radius of proton (<0.841 FM) will be (illusionary observed) record-
ed. There is no limit, i.e. heavier and heavier mass of rotating victim particle 
forces to observe smaller and smaller radius of host particle (here proton). 

Back to the present article: Now to extend this one electron gravity relation up 
to planetary system, one has to make some replacements as under 

( )( ) ( )( )one elec planet
2 2 2 2 2 2
0 0 0e p e p e pm G L M G L L L mg M L Mg L m= = = , 

( ) ( )one electron planet2 2 2 2
0 04

 
4

e
g g

e e e

e e

m vncm vnc m m
c c

m ma a
B B

   
= = =      π π   

∑
∑ ∑› ›

, 

em∑  is mass of all electrons of considered planet thus the ratio 
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( )( ) ( )

( ) ( )( )( )

5

one elecone electron 2

2 2
planet 0planet

4g

e
e pg

e

B c g

mB c g L L m M
m

α
=

  
=      

π

∑

 

It leads to 

( )( )
2 2
0

planet planet 2 5 , 3855.6p p
g

e e

M ML
g B c

m mL α
4

= =
π

∑ ∑  or 

( )( )
2 2

2 14 20
planet planet 5, 5.83712149 10 m

1
p

g
e

M L
g B cKonst L Konst

m α
−= ×

π4
= =

∑
 

This (Bg)planet is a large quantity! If this is not considered to relate to gravity, on 
what account this much quagnetic induction and related energy due to rotating 
masses associated to orbiting electrons of big masses (planets, stars, galaxies) 
likely to forfeit?  

First of all the calculated “g” using idea of planetgB  and the empirical “g” are 
found almost same. The ratio for all planets is  

( )( ) ( ) ( )empirica
2

lplanetl
13 21.713 10 mg c LB g −× ≅ ×× , thus 

( )( ) ( ) ( ) ( )empir
2 13 2

0 ica2 1.713 103855. m6m p eaI M m c Lg −××π × ≅ ×›
 

Here ( )13 2 14 21 1.713 10 m 5.8377 10 m− −× = ×  amount is might be analogous to 
effective surface area of an atom from which the quagnetic induction emerges. It 
is given as 

( )2 2 14 2
0 4 3855.6 5.837121 10 ma α −× = ×π  

Actual calculations of the ratio planet
2

empirical

gB c
g L

×

×
 and ratio 

planet planet 2

empirical

1
gg B c Konst

L
g

= × × ×
 

of some planets are given as Table 1. 

It leads to effective atomic radius (I = 2.4156 × 10−7 m) of an emerging surface. 

 
Table 1. Calculation of inverse of effective surface area of an atom and ratio of calculated 
and empirical value of gravity of some planets. 

PLANET, planet
2

empirical

gB c
g L

×
×

 (m−2), RADIUSES (km.), 
planet planet 2

empirical

1
gg B c Konst

L
g

= × × ×
 

Mercury 

Venus 

Earth 

Mars 

Jupiter 

Saturn 

Uranus 

Neptune 

1.713089 × 1013 

1.713338 × 1013 

1.713123 × 1013 

1.714801 × 1013 

1.704163 × 1013 

1.713824 × 1013 

1.712770 × 1013 

1.712582 × 1013 

L = 2439.7 

L = 6051.8 

L = 6378.1 

L = 3396.2 

L = 71,492 

L = 60,268 

L = 25,559 

L = 24,764 

0.99998 

1.00009 

1.00012 

1.00094 

0.99474 

1.00037 

0.99976 

0.99965 

https://doi.org/10.4236/jhepgc.2021.71014


B. A. Joshi 
 

 

DOI: 10.4236/jhepgc.2021.71014 294 Journal of High Energy Physics, Gravitation and Cosmology 
 

Naturally, this amount is constant for all planets’ atomic radius for emerging 
surface. Alternatively, using Gauss law for gravitational system, the conventional 
relation 

( )24 pL g M G= ×π  

can be obtained. Here conventionally mass of planet Mp is accepted as main 
cause of gravity. Total gravitational field is exerted from perfect spherical sur-
rounding area ( 24 Lπ ) is somewhat due to presence of mass Mp at center and 
space time medium property gravitational constant G. 

Now, in accord to the present idea, quagnetic field (Bg) is accepted as main 
cause of gravity. This suggests that instead of a stationary mass as a main cause 
of gravity, total effect of moving masses of rotating electrons within that statio-
nary mass is accepted as a main cause of gravity. 

This is rather finer approach to expose the effect of that stationary mass in 
detail. i.e. 

( ) ( )( ) ( )0planet
2 3855.6g m p eB I a M m= π ×›  

is suggested as main cause of gravity in place of mass. In other words: The net 
flux through any closed surface surrounding a quagnetic field source Bg is given 
by BgGnew. i.e. Gauss law formula 

( ) ( )2 new
planet

4 gL g B G= ×π  can be obtained. 

Here it is predicted that the total gravitational field is exerted from perfect 
spherical surrounding area ( 24 Lπ ) is somewhat due to presence of (Bg)total = 
constant × Mp and new space time medium property Gnew = G/constant, 

( )( ) ( ) 6 1 1
0constant 2 3855.6 3.813466 10 m smI a me − − −= × = × ⋅π › . 

Naturally “g” of any planet can be calculated using aforesaid formula i.e. 
( )totalgg B c= × . Here the rate of time i.e. (TBg)mass in vicinity of mass compared 

to flat space time rate of time i.e. (TBg)flat decides the gravity. If a test particle 
owes rate of time (TBg)test, only attraction between the same is possible. Because 
negative (TBg) is not existed. Here Newton force exerted between them is 

( ) ( )( ) ( )2 2
Newton mass test

constantg gF B B LG× ×= × , 

( )( ) ( )02 / 385cons 5n 6ta .t m eI a m= π ×› , 

here Im is constant for v cα=  and m = mass of electron. In short, if electrons 
are not driven by electromagnetic forces to orbit (with associated masses) their 
nuclei at atomic level as component units of the parent mass, intuitively sugges-
tive a big statement (I really afraid) might be given as: gravitation properties 
might not be existed. Philosophically, if electromagnetic force is not driving 
masses associated with orbiting electrons around nuclei, gravitational attractions 
amongst masses are might be under dilemma. When mass of orbiting electron in 
atom as an unit component for parent mass is in act, movements of parent mass 
as a whole is a different story and not to match the present case for producing 
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induction field gBΩ = . 
At last, still I am not sure about to declare stationary elementary or sub- 

elementary particles (having zero energy of vibration, rotation and excitation 
and with zero velocity) are gravity less entities, because this matter is dealing 
with truly big thing. 

6. Electro-Magnetic-Gravito-Quagnetic (EMGQ)  
Combined System 

In whole the Universe, trillions of stars, debris, matter clouds are active radiator 
of electromagnetic activities. Such activities are resulted owing movements of 
charges. Charges are bound to carry inbuilt masses with having identical move-
ments. Amount of such inbuilt masses is noticeably high or nearly comparable 
to mass of visible Universe. Movements of this much mass emerge tremendous 
amount of quagnetic or torsional or gravitoquagnetic type field. If this much 
gravitoquagnetic activities are not considered entangled (attached) or accom-
modated within the electromagnetic activities, where would one forfeit this 
much gigantic energy of gravitoquagnetic activities? Because the same gigantic 
energy is not appeared or not detected anywhere in any form, that is why it 
forces to think about the merger of electromagnetic activities with gravitoquag-
netic activities as one unit like Electro-Magnetic-Gravito-Quagnetic (EMGQ) 
combined system in favor of conservation. This helps to debit gigantic energy of 
gravitoquagnetic activities due to moving inbuilt masses of charges on account 
of EMGQ combined system. 

More specifically, it is established fact that any charge is never been at rest and 
never been free from associated mass, and in the case of heavy parent mass (pla-
nets, stars, galaxies), accumulation of such electrons associated rotating masses 
owing gigantic value of quagnetic activities as a whole. Now during production 
of electromagnetic wave by any natural or artificial technique or coincidences, 
the mass associates with charge are forced to move in identical manner with re-
spect to charge (no choice for associated inbuilt mass). If movements of charges 
are responsible for production of electromagnetic wave, simultaneously identical 
movements of associated masses are being responsible to produce entangled 
gravitoquagnetic (gravi electromagnetic) wave (not the propagating wrinkles in 
space time as a distortion in space time fabric due to movements of heavy un-
even distributed masses or their densities and those masses are losing momen-
tum to collide)! It is expected that the entangled gravitoquagnetic wave (means it 
coexists with electromagnetic wave) propagates within the electromagnetic wave 
sharing same propagation axis and sharing same planes of component vibra-
tions. Detailed efforts are as given below. 

6.1. Duplex and Quadruplex Symmetry and Helicity  
for Combined EMGQ System 

Duplex symmetry (EM-system) ensures the free-field Maxwell equations are 
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unchanged by the transformation regarding altered E, B fields. Similarly duplex 
symmetry (GQ-system) suggests that the free-field Maxwell equations of gravi-
toquagnetic system are unchanged [18] by the transformation regarding altered 
g and Bg fields. 

The present quadruplex symmetry (linear combination of two duplex symme-
tries of two concerned systems with coefficients = 1) promises that the free-field 
Maxwell equations of combined EMGQ system (linear combination of Maxwell 
equations of both the considered electromagnetic and gravitoquagnetic systems 
with coefficients = 1) are unchanged by the transformation regarding altered E + 
g, B + Bg fields. Detailed work is given as under. 

The electromagnetic free Maxwell equations are in natural units and in addi-
tion whenever the equations in natural units are required in MKS units, both the 
said equations are shown with equality sign. Maxwell equations are as 

0E∇⋅ =  
0B∇⋅ =  

BE
t

∂
∇× = −

∂  
EB
t

∂
∇× =

∂  
The gravitoquagnetic free Maxwell equations are as 

0g∇⋅ =  
0gB∇⋅ =  

gB
g

t
∂

∇× = −
∂  

g
gB
t

∂
∇× =

∂  
The introduced electromagneticgravitoquagnetic (EMGQ) combined free 

Maxwell equations are as addressed as linear combination of fields with coeffi-
cients = 1. 

( ) 0E g∇⋅ + =  
( ) 0gB B∇⋅ + =

 

( )
( )gB B

E g
t

∂ +
∇× + = −

∂  

( ) ( )
g

E g
B B

t
∂ +

∇× + =
∂  

To hold symmetrical units for Maxwell equations for electromagnetic and 
gravitoquagnetic combined system, the Linear Combination of Maxwell Equa-
tions (LCME) can be adopted as having 

( ) ( )1 21.0 and . . .coeff coeff M Q i e= =  

( ) ( )1 2 0coeff E coeff g∇⋅ = ∇ ⋅ =  leads to * 0E∇⋅ =  where * ME E g
Q

 
= +  

 
. 
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( ) ( )1 2 0gcoeff B coeff B∇⋅ + ∇ ⋅ =  leads to * 0B∇⋅ =  where 

*
g

MB B B
Q

 
= +  

 
. 

( ) ( ) ( ) ( )1 2
1 2 gcoeff B coeff B

coeff E coeff g
t

∂ + ∂
∇× + ∇× = −

∂
 

leads to 
( )*

*
B

E
t

∂
∇× = −

∂
 where * ME E g

Q
 

= +  
 

 and *
g

MB B B
Q

 
= +  

 
. 

( ) ( ) ( ) ( )1 2
1 2

g

coeff E coeff g
coeff B coeff B

t

∂ + ∂
∇× + ∇× =

∂
 

Leads to 
( )*

*
E

B
t

∂
∇× =

∂
 where * ME E g

Q
 

= +  
 

 and *
g

MB B B
Q

 
= +  

 
. 

Thus Maxwell equations for combined EMGQ system with identical units (in 
form of electromagnetic units) are as 

* 0E∇× =  Where * ME E g
Q

 
= +  

 
 

* 0B∇⋅ =  Where *
g

MB B B
Q

 
= +  

 
. 

( )*
*

B
E

t

∂
∇× = −

∂
 Where * ME E g

Q
 

= +  
 

 and *
g

MB B B
Q

 
= +  

 
. 

( )*
*

E
B

t

∂
∇× =

∂
 Where * ME E g

Q
 

= +  
 

 and *
g

MB B B
Q

 
= +  

 
. 

It suggests that the Maxwell equations are general. Instead of presently used 
two systems if one adds more up to n-systems, *E  and *B  formulated as 

( )* 1E E α= +  system 1 ( )2α+  system 2 ( )3α+  system 3 + … + ( )nα  sys-
tem n and similarly for *B  interestingly the gravitoquagnetic system is perfectly 
placed fit in the Maxwell equations for combined systems by means of symmetry 
and linearity. It can be marked without doubt that the presently introduced 
statement “Every natural linear vector field coexists with its counterpart natural 
curvilinear vector field" is authenticated. 

The standard duplex symmetry formulas for electric field E and magnetic field 
B are 

( ) ( )cos sinE E Bθ θ→ +  and ( ) ( )cos sinB B Eθ θ→ −  

to make the electromagnetic free Maxwellian equations unaltered when those 
applied in place of E and B respectively. 

Similarly the duplex symmetry [18] formulas for gravitational field g and 
quagnetic induction field Bg 

( ) ( )cos singg g Bθ θ→ +  and ( ) ( )cos sing gB B gθ θ→ −  

make the free Maxwellian equations for gravitoquagnetic system unaltered [18] 
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when those applied in place of g and Bg respectively. 
For the present EMGQ combined system, the introduced quadruplex symme-

try formulas for electric field E, magnetic field B, gravitational field g and quag-
netic induction field Bg are as 

( ) ( ) ( ) ( )cos sin cos singE g E B g Bθ θ θ θ+ → + + +  
( ) ( ) ( ) ( )cos sin cos sing gB B B E B gθ θ θ θ+ → − + − . 

These make the “free combined Maxwellian equations” unaltered when those 
applied in place of E and B as well G and Bg respectively for Electro Magnetic-
Gravito Quagnetic (EMGQ) combined system. 

This quadruplex symmetry can be extended for transverse vector potentials 
for Electromagnetic system as choosing C C⊥=  and A A⊥=  as well g gC C⊥=  
and g gA A⊥=  for gravito quagnetic systems in natural units These new poten-
tials for both the systems are satisfying relation given under 

C E∇× =  
CB
t

∂
= −

∂  
gC g∇× =  

g
g

C
B

t
∂

= −
∂  

By choosing the Coulomb gauge one gets plane wave equations for both the 
systems as C = 0 and 0gC =  or ( ) 0gC C+ =  Now the introduced potentials 
are satisfying the Maxwell equations for both the systems by choosing transverse 
components as 

0A⊥∇ ⋅ =  
0C⊥∇ ⋅ =  
CA
t

⊥
⊥ ∂

∇× = −
∂  

AC
t

⊥
⊥ ∂

∇× = −
∂

 and 

0gA⊥∇ ⋅ =  
0gC⊥∇ ⋅ =  

g
g

C
A

t

⊥
⊥ ∂

∇× = −
∂  

g
g

A
C

t

⊥
⊥ ∂

∇× =
∂  

Naturally, the duplex symmetries of individual systems are in need of con-
served quantity often called helicity. For the purpose of total helicity (helicity of 
combined EMGQ system), the quadruplex symmetry in infinitesimal form 
should be approached like 
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A A Cθ→ +  
C C Aθ→ −  
g g gA A Cθ→ +  
g g gC C Aθ→ −  

Now using Noethers [19] theorem, two individual helicities per volume (for 
electromagnetic system it is wb2/m3) are obtained using routine process consi-
dering MKSA system. 

EM i i
i i

L Lh C A
A C
∂ ∂

= +
∂ ∂

 and 

( ) 11 2 1 2EMh A B C E A B C E
C

 = ⋅ − ⋅ = ⋅ − ⋅ 
 

, c = velocity of light 

GQ gi gi
gi gi

L Lh C A
A C
∂ ∂

= +
∂ ∂

 and 

( ) 2 311 2 1 2GQ g G g g g G g gh A B C E A B C E Mb m
C

 = ⋅ − ⋅ = ⋅ − ⋅ 
   

Here the name of MKSA unit for gravitoquagnetic helicity density is tenta-
tively chosen as “Meber2” = “Mb2” = Meter4/sec2. Thus 1 weber = (Kilo-
gram/Coulomb) × Meber. For the total helicity density, introduced combined 
potentials are treated as 

g g gA A A C A Cθ θ+ → + + +  

g g gC C C A C Aθ θ+ → − + − . 

Thus total density is associated to the total helicity is given as 

EMGQ EM GQ i i gi gi
i i gi gi

L L L Lh h h C A C A
A C A C
∂ ∂ ∂ ∂

= + = + + +
∂ ∂ ∂ ∂

 and 

( )
2 2

3

1
4

1 1 1
4

EMGQ EM GQ g G g g

g G g g

h h h A B C E A B C E

Wb MbA B C E A B C E
C C m

= + = ⋅ − ⋅ + ⋅ − ⋅

+ = ⋅ − ⋅ + ⋅ − ⋅ 
   

To hold symmetrical units for different helicities of electromagnetic and gra-
vitoquagnetic systems, the Linear Combination of Invariant Helicity (LCIH) can 
be adopted as 

( ) ( )1 2
EMGQ EM GQh coeff h coeff h= + , ( )1 1.0coeff =  and ( )

2
2

2

Mcoeff
Q

=  thus 

2
2 3

2

1 1 1
4EMGQ g G g g

Mh A B C E A B C E Wb m
C CQ

  = ⋅ − ⋅ + ⋅ − ⋅      

If one changes the coefficients values as ( )2 1.0coeff =  and  

( )
12

1
2

Mcoeff
Q

−
 

=  
 

 thus 
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2
2 3

2

1 1 1
4EMGQ g G g g b

Qh A B C E A B C E M cm
C CM

  = ⋅ − ⋅ + ⋅ − ⋅  
    

In short, concluding the aforesaid as a whole, Electromagnetic duplex sym-
metry leads to conserved quantity EM-Helicity ( 2

bW ) as 

( )3 31 1 1d d
2 2EMH x A B C E x A B C E

c
 = ⋅ − ⋅ = ⋅ − ⋅ 
 ∫ ∫

 

Gravitoquagnetic duplex symmetry leads to conserved quantity [18] GQ-Helicity 
( 2

bM ) as 

( )3 31 1 1d d
2 2GQ g g g g g g g gH x A B C g x A B C g

c
 = ⋅ − ⋅ = ⋅ − ⋅ 
 ∫ ∫

 

Combined Electro Magnetic Gravito Quagnetic (EMGQ) quadruplex symme-
try leads to conserved quantity EMGQ helicity as 

( ) ( ){ }3

2 2
3

1 d
4
1 1 1d
4 1

EMGQ g g g g

b b
g g g g

H x A B C E A B C g

W M
x A B C E A B C g

c c

= ⋅ − ⋅ + ⋅ − ⋅

+    = ⋅ − ⋅ + ⋅ − ⋅    
    

∫

∫
 

Or using the Linear Combination of Invariant Helicity 

(LCIH), ( )1 1.0coeff =  and ( )
2

2
2

Mcoeff
Q

= , thus 

2
3 21 1 1d

4EMGQ g g g g b
MH x A B C E A B C g W

c Q c
    = ⋅ − ⋅ + ⋅ − ⋅    
    

∫
 

These potentials are gauge-independent quantity. Referring physical content 
of both the systems via Maxwell equations, all four potentials , , gA C A⊥ ⊥ ⊥  and 

gC⊥  satisfy the wave equations and so there are plane waves travelling at the 
speed of light. Again referring single plane wave , , gA C A⊥ ⊥ ⊥  and gC⊥  are per-
pendicular to the wave vector k and each potential is orthogonal to first nearest 
neighbor potential and anti-parallel to the second nearest potential. Here 
A C⊥ ⊥×  and g gA C⊥ ⊥×  point toward the direction of propagation of combined 

wave vector k. more specifically, here to accommodate four transverse field 
components (B, E, Bg and g) to vibrate in xy plane (wave vector K lies in z direc-
tion) with four helixes which projections are being periodic transverse compo-
nents of four fields (E, H, g,  ). At initial state, +x, +y, −x and −y directions 
are allotted to potential A, C, Ag and Cg respectively. In short, all four fields’ re-
sultant successive cross products travel in z-direction simultaneously sharing 
same wave vector k and alternatively sharing all four quarters of same xy plane 
or x-y axis to vibrate their field components. 

6.2. Orthogonality 

Orthogonal functions like f(x) and g(x) are to follow routine integration check as 
below and have to satisfy certain four conditions like 
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( ) ( )( ) ( ) ( ) ( ) ( ) ( ), , , etc.f x g x w x f x w x g x w x+ = +  

Now for two individually orthogonal sets (f, g) and (h, i) the checks are 

( ) ( ) ( ).,. , d 0
b

w a
f g f x g x w x x→ = =∫ ,  

here ( ) 1w x =  it means ( ) ( )f x g x⊥ . 

( ) ( ) ( ).,. , d 0
b

w a
h i h x i x w x x→ = =∫ ,  

here ( ) 1w x =  it means ( ) ( )h x i x⊥ . 
For individually zero valued integrative checks of two sets of orthogonal func-

tions without any doubts lead to , , , 0wf g h i = . But those do not guaranty 
about all possible sets (having two functions per each set) necessarily or essen-
tially mutually orthogonal functions. Yes, dot product of sets (having two or-
thogonal functions to each set) is completely vanishing. 

Detailed orthogonality among chosen fields E, B, g, Bg is given as 
From the definition [3] of densities μ and ℯ, μ/m = ℯ/q where m is mass and q 

is charge. It leads to 

( ) ( )
e

e

M t gc G Ec g E
q

t

µ
µ

φφ
φ φ

∂
∂= = = ∈ =
∂
∂  

where 
e

µφ
φ

 are fluxes of both the densities respectively, G
C

 and 1
c∈

 are space  

time medium resistance (impedance). The formula ( )E m q g=  suggests the 
relation ( )H q m=  . Formulas 

( ) 0H q m− =  
( ) 0E m q g− =  

lead to two equations with dot products as 

( )( ) 0E g H q m⋅ ⋅ − =
 

( )( ) 0H E m q g⋅ ⋅ − =  further lead to 

( )E g H E g q m⋅ ⋅ = ⋅ ⋅   
( )H E H m q g⋅ ⋅ = ⋅ ⋅  . 

Now it is known that E H⊥  and g ⊥ . These free space perpendiculari-
ties cause individual zero valued dot products for 

0E g H⋅ ⋅ = , 0H E⋅ ⋅ = , 0g E⋅ ⋅ =  and 0H g⋅ ⋅ =  

four equalities of the fields. 
Thus ( ) ( )0H g E E g H⋅ ⋅ − = = ⋅ ⋅ −   turn as H g⊥  and E ⊥  with 

inequalities E ≠   and g H≠  
Finally E H⊥ , H g⊥ , g ⊥  and E⊥  perpendicularities authenti-

cate the probabilities of coexistence of electromagnetic and gravitoquagnetic ac-
tivities as a single unit having quadruplex symmetry and four helixes with com-
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bined helicity and mechanical invariant properties like energy density, Point-
ing-Heaviside vector etc. 

6.3. The Energy Densities 

The Lagrangian densities for the free electromagnetic system (i.e.  

( )1 4 ij
EM ijL F F= − ) and free gravitoquagnetic system (i.e. ( )1 4 ij

GQ ijL Q Q= − ) 
can be given using electromagnetic scalar field tensor property FijFij and gravi-
toquagnetic scalar field tensor property QijQij but thus both the Lagrangian den-
sities are not appearing as duplex symmetry individually. For that duplex sym-
metry purpose, coupled electromagnetic dual field tensor 

GijGij to the FijFij (i.e. ( ) ( )( )1 8 ij ij
EM ij ijL F F G G= − + ) 

and coupled gravitoquagnetic dual field tensor 

RijRij to the QijQij (i.e. ( ) ( )( )1 8 ij ij
GQ ij ijL Q Q R R= − + ) 

are to be needed. In case of these duplex symmetries of both the systems, now by 
using Noethers [19] theorem i.e. 

00
EM i i

i i

L LT A C L
A C

 ∂ ∂
= + + ∂ ∂ 

 and 

00
GQ gi gi

gi gi

L LT A C L
A C

 ∂ ∂
= + +  ∂ ∂ 

 

time-translation invariance of the Lagrangian densities leads to the conserved 
quantities as energy densities for both the systems as 

( ) ( )00 2 2 2 21 2 1 16EMT E B E B µπ= − = ∈−
 

for electromagnetic duplex symmetry and 

( ) ( )00 2 2 2 21 2 1 16GQ g gT g B g G Bπ= − = − ›
 

for gravitoquagnetic duplex system [18]. In light of aforesaid discussion, the 
combined EMGQ conventional Lagrangian density can be given as 

( ) ( )( )1 8 ij ij
EMGQ ij ijL F F Q Q= − + . 

Now the Lagrangian density for quadruplex symmetry of combined EMGQ 
system would be chosen as 

( ) ( ) ( ) ( )( )1 16 ij ij ij ij
EMGQ ij ij ij ijL F F G G Q Q R R= − + + + . 

Similarly the time-translation invariance of this combined Lagrangian density 
lead to the conserved quantity as energy density for both the systems as a whole 
via Noetherʼs theorem i.e. 

00
EMGQ i i gi gi

i i gi gi

L L L LT A C A C L
A C A C

 ∂ ∂ ∂ ∂
= + + + +  ∂ ∂ ∂ ∂   

As 
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( ) ( )00 2 2 2 2 2 2 2 21 4 1 16EMGQ g gT E B g B E B g G Bµ= − + − = ∈− + −π ›
 

This is also conserved total energy density, having quadruplex symmetry and 
time translation invariant property. 

6.4. Poynting-Heaviside Vector 

Poynting ( )S E H= ×  and Heaviside ( ( ) ( )
2

1 4
4
cH g

G
= Γ×Ω = π

π
× ) com-

bined vector is 

( )SH S H= × . 

Combined vector (Poyting Heaviside vector) for EMGQ (Electro Magnetic 
Gravito Quagnetic) system is given as 

( ) ( )
1 1
2 21 4SH E H g E H g= × × × = × × ×π   

This is suggesting that the transverse components E, G, g and   of EMGQ 
system are vibrating individually in perpendicular manner to first neighbor 
components (having total two first neighbors) and vibrating in antiparallel 
manner to second neighbor (having total one second neighbor) component and 
orthogonal to the direction of EMGQ wave. i.e. 

E H g E⊥ ⊥ ⊥ ⊥  

Intensities and amplitudes of gravitoquagnetic components ( ( )g G c=  ) are 
very less compared to electromagnetic components ( ( )E c Hµ= ) but those are 
invariably to travel together! Thus Photon and graviton (in sense of only gravi-
toquagnetic wave packet = graviton) are travelling together with no special sep-
arate identity (i.e. photon is forever in compulsion to coexist with graviton)! But 
obviously only dominant components are noticed forever! On the other hand 
the graviton (gravitoquagnetic wave packet) is not in compulsion to coexist with 
photon when large mass moves under gravitational potential difference or under 
external accelerative forces. Actually in this process gravitoquagnetic waves are 
produced and such superimposed accumulation of gravitoquagnetic waves (wave 
packet) is graviton. 

6.5. Role of EMGQ System in Pair Production and Light Ray  
Deviation (Gravitational Lensing) 

6.5.1. Pair Production 
Refereeing pair production via Gamma rays, conventionally it is established that 
a Gamma ray photon carries minimum energy equals to two electrons mass and 
passes near nucleus, electron and positron are appeared with equal positive 
masses and with opposite charges to compensate the photon energy and to 
compensate charge neutrality of photon respectively. 

The present combined EMGO system defines the same story of pair produc-
tion as: Conventionally total energy density of electromagnetic wave by incor-
porating electric and magnetic components is given as 

https://doi.org/10.4236/jhepgc.2021.71014


B. A. Joshi 
 

 

DOI: 10.4236/jhepgc.2021.71014 304 Journal of High Energy Physics, Gravitation and Cosmology 
 

( ) ( ) ( )2 2 21 2n EME E B Eµ= ∈+ = ∈ . 

Total energy of electromagnetic wave is given by (may be related to compo-
nents of gravity) ( )

2
massnE hf mc= = . 

As the stronger and stronger source of electromagnetic wave (i.e. higher and 
higher the amount of oscillating charges and higher and higher the frequency of 
oscillating charges) is gradually used, the energy En(mass) (which is in form of va-
riable frequency hence related to components other than electromagnetic type) 
as well the energy density En(EM) have to enhance on equal footage. Here energy 
density En(EM) of electromagnetic component part can be enhanced via two pa-
rameters, first is variable amount of oscillating charge and second is via enhanc-
ing frequency (causes enhanced field flux EL2) of the wave. The energy density of 
electromagnetic component part would be 

( )

2
2

2 416n EM
qE E

r
∈=

π
=

∈  
This is enhanced via increment in electric and magnetic components density 

via shortening the wavelength. While electric and magnetic amplitudes are only 
enhanced when charge of oscillating poles of the source are enhanced at given 
distance! Whereas En(mass) is enhanced via increment of frequency of wave. The 
electric amplitude has limit to enhance itself up to super saturated E-field value 
for given source charge q (charge of electron) as 

20
max 2 2 1.818988 10

c

q VE
Mα λ

= ≅ ×
π

∈
. 

Otherwise Gauss law equality results in to inequality as 24 r E qπ ∈> , here q 
is the charge of an electron and 2eαλ π  is radius of electron. It means that the 
electric amplitude cannot be allowed to be bigger than maximum possible field 
amplitude emerged by given source charge q (charge of electron). In other 
words, maximum amplitude of electric field components (positive and negative 
side) are expected to appear not larger than the field size at surface of +q and –q 
at any time of pair production. But wavelength has no limit to decrease. More 
decrement of wavelength cause harder gamma rays and at last resulted into more 
kinetic energies for the pair after spending required energy to produce masses of 
positron and electron. 

Now at this stage only wavelength is being shorter and shorter as stronger 
(vibrating capacity) the source is used while electric amplitude is forcefully 
truncated as to match charge of electron. i.e. En(EM) only cares about electrical 
things means cares about energy density related to only electrical components, it 
is not reactive to foreign gravity. In case of production of electromagnetic wave 
via electron or proton jumps down between two concern energy levels at atomic 
or nuclear level respectively, the electrical components are dependent to the 
amount of charge (generally electron or proton) which has to jump down. The 
En(mass) is taking care about energy related to how fast the charges are oscillating 
(i.e. frequency of oscillations) or (as alternate option) energy related to the 
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energy gap of two concerned energy levels (between which electron or proton 
has to jump down) at atomic or nuclear level. 

In vicinity of large positive center (nucleus), electrically super saturated posi-
tive radial components (likely to transform into positive charge by having suffi-
cient electric field flux EL2 to match 2EL q=  , thanks to adequate En(mass) for 
providing required 2

ef m c h≥ ) of electromagnetic (actually EMGQ) gamma 
wave repels itself from nucleus. In similar pattern electrically super saturated 
negative radial components of electromagnetic (actually EMGQ) gamma wave 
find attraction from nucleus. Thus both the positive and negative components 
(forced by nucleus to separate and transformed in to the particles by having suf-
ficient afore said requirements) are diverted from the main stream wave vector 
K and travel in opposite directions to each other. Question is how to furnish 
equal positive masses for both electron and positron? From where the equal pos-
itive masses associated with both the charges of the said pair are appeared? Elec-
trical components are not to carry mass or mass related energy. Thus somebody 
(in form of field components which are likely to transform in to equal masses) 
has to take responsibility for equal distribution of mass to the pair and should be 
strongly associated (entangled) to the electric field components with same fre-
quency and phase. Straight answer is gravitational super saturated components 
(likely to transform into positive mass + me =gL2/G having sufficient gravita-
tional field flux gL2 to match gL2 = meG thanks to adequate En(mass) for providing 

2
ef m c h≥ ) of gravitating field (g) of gravitoquagnetic wave as a part of EMGQ 

wave. Those are responsible to provide masses to the pair via entangled gravita-
tional field components with electrical field components. Magnetic and quag-
netic components are being cause of spins of the pair elements. 

6.5.2. Gravitational Components are not Fully  
Reactive (Responsive) to Gravity 

Above discussion concludes that the Gamma ray photon is invariably combined 
with Gamma ray graviton. The graviton part carries at least minimum energy 
equals to two electron masses and consists of gravitational and quagnetic wave 
components. Normally these gravitational components being parts of gravito-
quagnetic wave which is fragment of total EMGQ wave are not fully reactive 
(sensitive to gravity) to its own source gravity as well gravity of foreign object. In 
support to this statement, Einstein shift event stands well as: A 5000 Å (λoriginal) 
visible light (originated from Sun) is shifted 0.01 Å ( new originaldλ λ λ= − ) towards 
the red in influence of its own source (sun) potential GMsun/Rsun. A 5000 Å radi-
ation’s electric components are obviously unreactive to the gravitational poten-
tial of the Sun. Here the gravitational components (because this is EMGQ radia-
tion) find themselves responsible to work against the potential by sacrificing 
some energy in form of frequency (increment in wavelength). So very tiny 
amount of sacrificed work against gravitational potential of the Sun by radiation 
(λoriginal) is given as ( )sacrificed original new1 1E hc λ λ= − . Thus said reactivity of gra-
vitational components towards the source gravity is negligible. The reason is that 
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the gravitational components and entangled electrical components are not in 
capacity to transform them in to gravity reactive as well electricity reactive (sen-
sitive) single particle (electron with mass or positron with mass). It is because of 
having insufficient frequency (Energy for gravitoquagnetic part and energy den-
sity for electromagnetic part of EMGQ wave) to match transformation of gravi-
tational wave components to mass and having insufficient electrical positive po-
tential on the surface of Sun to transform electrical components in to charges. In 
short, no scope of pair production causes tiny reactive property of gravitational 
components towards gravity (by sacrificing tiny amount of frequency of 
emerged radiation from moderate star mass, the Sun). The electrical compo-
nents are not associated with mass (in absence of probability of pair production) 
so such unreactive electrical components are not in compulsion to be dragged 
with mass. This leads to direct or indirect lack of reactiveness of electric compo-
nents to gravity of their own source as well gravity of foreign object. Outcome of 
this paragraph is: Any EMGQ (conventionally electromagnetic) radiation with 
whatever the amount of capacity to match transformation in to mass (pair pro-
duction), response of that radiation towards the gravity is in proportion to that 
said amount of capacity. i.e. higher the energy (frequency) of that radiation 
causes higher the loss of radiation energy. Now bear with me for one paragraph 
for a little side tracked topic. 

6.6. Any Electromagnetic (Actually EMGQ) Radiation  
Can Escape from Black Hole 

In light of Einstein’s formula 
2

d GM
Rc

λ
λ

=  for Einstein shift (Redshift), things 

become obvious like “It is irrational to announce that even an electromagnetic 
radiation cannot escape from the Black hole”. 

Here is the proof 1: The Einstein’s formula 
2

d GM
Rc

λ
λ

=  leads to have shift  

original 5000dλ λ≥ = Å  towards the red using maximum potential 2GM R c≥  
(Black hole). It means having an originalλ  (E.q. original 5000λ = Å ) wavelength 
radiation can come out (emerge) from black hole source with having 

resultant original2λ λ≥  (E.q. resultant 10000λ ≥ Å ) Å wavelength. So greater than or 
equal tohalf of the initial energy is sacrificed by radiation but the electromagnet-
ic radiation can always be entitled to escape from black hole!!!! It suggests that, 
in case of ‘pair production competent gamma ray’, that gamma ray may be 
transformed in to said pair and now the fully transformed masses from their 
concerned field components as the pair (electron with mass and positron with 
mass) are not in position to escape from the Black hole. In short a radiation 
having fractionally transformed gravitational field components in to fractional 
mass (or in to polarization of mass) will lose its energy on behalf of reactivity 
towards the gravity. It is in proportion to amount of fractionally transformed 
gravitational components in to mass but can escape from the Black hole. Matter 
(Fully sensitive to gravity) having velocity even v = c (if possible) cannot escape 
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from Black hole, but due to partial sensitivity of gravitational vector components 
towards the gravity, EMGQ (conventionally electromagnetic) wave obviously 
can escape from the Blackhole. The sensitivity of gravitational vector compo-
nents towards the gravity is directly in proportion of energy of that radiation 
consists of gravitational and electrical vector components. 

Here is the proof 2: The Einstein formula ( )22 2GM c Rθ δ∆ = =  for gravi-
tational lensing clearly indicates that the deviation angle θ∆  for victimized 
light ray (EMGQ wave) is maximally one degree for gravitational potential of 
heavy object equals to ( ) 22GM R c= . Having such gravitational potential for 
the heavy object categorized itself as Black hole. So Black hole deviate the victi-
mized light ray by amount of only one degree. Here victimized light ray (EMGQ 
wave) slightly deviates from its path. The light ray (EMGQ wave) is not com-
pletely captured by black hole while it travels in vicinity of that heavy object 
which holds gravitational potential ( ) 22GM R c= . 

Now back to the article topic: Neutral Photon part carries positive and nega-
tive electrical field components of wave. As the combined system [(Photon + 
Graviton) may be noticed as Graphoton)] passes near nucleus; masses of elec-
tron and positron are appeared with equal positive mass incorporating and for 
compensating Graviton energy ( ( )

2
massnE hf mc= = ). The masses are present on 

behalf of fully transformed gravitational field components of wave. The charges 
of same electron and positron are appeared with opposite signs to compensate 
the charge neutrality of photon and to exist on behalf of fully transformed elec-
trical field components of wave. 

6.7. Gravitational Lensing 

Secondly the gravitational lensing means deviation of electromagnetic wave (ac-
tually EMGQ wave) in vicinity of great gravitating object is conventionally ac-
cepted due to belief of curvature of space time. For example, if a ray of light at 
surface of sun is experiencing deviation (gravitational lensing) towards the sun is 
δ  degree the total deviation angle ( )22 2 0",875GM c Rθ δ∆ = = ≅ (s) is ob-
tained for 86.96 10 mR = ×  and 301.989 10 kgM = ×  An alternative thought is 
that the said deviation is due to graviton (gravitational and quagnetic compo-
nents) associated with the photon. The mass ( 2m E c= ) associated to the gra-
viton part is might be attracted towards the great gravitating object. Because by 
referring gamma ray, it is known that the photon’s electrical positive – negative 
vector components are transformed in to positive-negative charges with trans-
formation of magnetic vectors in to antiparallel magnetic properties of those 
charges in vicinity of great charge accumulation i.e. nucleus. Similarly graviton’s 
gravitational positive up and down vector components are transformed in to 
equal positive masses for opposite charges with transformation of quagnetic 
vectors in to antiparallel spins for those masses which are going to associate to 
opposite charges in vicinity of great charge accumulation i.e. nucleus. 

By at large, as the gamma ray get to come closer to the nucleus, the saturated 
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both the vertical as well antiparallel radial components ( )E g↑↓  of positive 
upward electrical part ( )E ↑  and gravitational downward part ( )g ↓  gradu-
ally start to accumulate and transform themselves with the aid of saturated ho-
rizontal antiparallel curvilinear components ( )gB B↑↓  of magnetic part (ar-
rowed towards our nose) and quagnetic part (arrowed oppositely) into positron 
particle. The similar consequences for transformation (to born) of the electron 
particle from accumulation of essentially required components simultaneously 
play role on equal footage. 

Similarly referring the visible light ray, in vicinity of the surface of giant gra-
vitating object, the graviton part of EMGQ combined wave (visible light ray) is 
might be temporarily transformed into fractional masses (of course may be 
temporarily coexisted with fractional charges) or temporarily polarized as mass 
lobes or temporarily slight separation of positive upward vertical components 
from their mirror imaged opposite but positive components. This fractional or 
polarized or separated temporary appearance of masses might be victimized by 
giant gravitating object and the deviation of EMGQ wave takes place. Again after 
passing the vicinity of great gravitating object, temporarily tempered but now 
reunited visible light ray may proceed further. 

6.8. Experimental Check for Role of EMGQ System for Light Ray 
Deviation (Gravitational Lensing) 

The conventional Einstein formula ( )22 2GM c Rθ δ∆ = =  is cent percent va-
lid for the purpose of light ray deviation (gravitational lensing). It means for  

black hole, if potential of host massive object is ( )22GM c
R

= , ultimate maxi-

mum (not more than one degree) bending can be achieved. This formula runs  
successfully for the entire massive object but response of this formula is irres-
pective towards the frequencies of victimized EMGQ (conventionally electro-
magnetic) waves. The point of the present logic is: The source of radiation emits 
(radiate) various frequencies. The present study indicates that the highly ener-
gized radiation (high frequency) is preferable for transformation of particles 
from its wave form (i.e. more probabilities of pair production for highly ener-
gized gamma ray in vicinity of nucleus). E.q. a radio wave in vicinity of nucleus 
transforms nothing. In similar pattern, it can be assumed that the high frequency 
of multi-color radiation in vicinity of giant gravitating object has the larger pos-
sibility (observing g and Bg wave components as raw materials) for temporarily 
fractional transformation in to masses or temporarily fractional polarized as 
mass lobes or temporarily fractional aforesaid separation to appear as mass. 

In short, in support of present theory, one has to experimentally record the 
proportionality of deviation θ∆  observations with frequency of multi-color 
radiation source regarding gravitational lensing as θα∆  frequency. i.e. higher 
the frequency of same source get deviated more compared to successive lower 
frequency radiation. 

The relation ratio 
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gammaray gammaray

radioware radiowave

frequency
frequency

θ
θ

∆
=

∆  
can also be checked experimentally. 

For visible seven colors source, the observer should record order of disap-
pearance of color in sequence as first to last as red, orange, yellow, green, blue, 
indigo and violet as source starts to travel behind the giant gravitating object. 

6.9. Combined Maxwell Stress Tensor of EMGQ  
(Electro Magnetic Gravito Quagnetic) System 

This would be like as under. 

Electromagnetic Gravitoquagnetic Electromagnetic GravitoquagneticEMGQT T T Tαβ αβ αβ αβ
+= = +  

( ) ( ) ( ) ( )( )

( ) ( ) ( ) ( )( )

1
2

1
2

EMGQT E E H H EE HH

g g G gg G

αβ
α β α β αβ

α β αβα β

µ δ µ

δ

 = ∈ + − ∈ + 
 
 + + − + 
 

  › ›
 

where 

( ) ( ) ( ) ( )( )Gravitoquagnetic
1
2

T g g G gg Gαβ
α α ββ αβδ = + − + 

 
  › ›

 

( ) ( ) ( ) ( )( )Electromagnetic
1
2

T E E H H EE HHαβ
α β α β αβµ δ µ = ∈ + − ∈ + 

 
. 

Combined energy density of EMGQ system would be 

( ) ( ) ( ){ }2 2 2 21
2EMGQW E H g Gµ= ∈+ + +  ›

 
Combined (Maxwell stress energy tensor) energy momentum tensor of EMGQ 

system is as 

1 1
1 1 1 1

1 1 1
4 4 4

ik ik ik
EMGQ EM GQ

il k ik m il k ik m
m m

T T T

F F g F F Q Q g Q Q
π

= +

    = − + + − +    
    

. 

6.10. Coexistence of (1) Electromagnetic Energy Flux E H×  and 
Gravitoquagnetic Energy Flux g×  (2) Electromagnetic 
Components E B⊥  with Gravitoquagnetic Components 

gg B⊥  as Electromagnetic Gravitoquagnetic Components 

gE B g B E⊥ ⊥ ⊥ ⊥  

Oliver [17] stated that: “Comparing a single moving particle of matter with a si-
milarly-moving electric charge, describe a sphere round each. Let the direction 
of motion be the axis, the positive pole being at the forward end. Then in the 
electrical case the magnetic force follows the lines of latitude with positive rota-
tion about the axis, and the flux of energy coincides with the lines of longitude 
from the negative pole to the positive. But in the gravitational case, although h 
still follows the lines of latitude positively, yet since the radial e is directed to in-
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stead of from the center; the flux of energy is along the lines of longitude from 
the positive pole to the negative.” 

In our case, for production of EMGQ (conventionally electromagnetic) wave, 
charges are vibrating with associated inbuilt masses. This is similar case discussed 
above by Oliver. For translated motion during periodic vibrations of charges with 
their masses, coexistence of two oppositely directed properties electromagnetic 
energy flux E H×  and gravitoquagnetic energy flux ( g × ) is authenticated. 

Referring present topics “Origin of Gravity” and “Electro-Magnetic-Gravito- 
Quagnetic (EMGQ) combined system”, the fact is refreshed here as: The vector 
component of field B is perpendicular to vector component of field E for elec-
tromagnetic radiation. Another fact is: The vector of magnetic moment eµ  
( 2

e QL Tµ = ) of single electron rotating system is completely antiparallel to the 
vector of quagnetic moment vector (angular momentum vector  

{ }2
e e e eL L M vr M L T= = ) of that same electron. So anti parallelism ( )↑↓  of 

vectors and coexistence of eµ  and Le is exposed as invariable fact for one elec-
tron rotating system. Now for multi electron rotating system, via considering 
formulas per unit volume 

2 3

2 3

volume

and volume

e

e
e e g

QQL TL H B
LT

M
L M L TL B

LT

µ µ = = = = 
 

 = = = = 
 

 ›
 

it can be concluded that the vector component of field B is antiparallel to vector 
component of field Bg. Here two expected things are emerged, first is coexistence 
of vector components B and Bg and second thing is: both B and Bg are antiparallel 

( )gB B↑↓ . Similarly having orthogonality E B⊥  for electromagnetic system 
and orthogonality gg B⊥  for gravitoquagnetic system, expected anti parallelism 

( )↑↓  between components E and g as ( )E g↑↓  is secured. Thus as a whole, for 
required coexistence of vector components (E, B, g and Bg), successive orthogonal-
ity gE B g B E⊥ ⊥ ⊥ ⊥  and anti-parallelism ( )↑↓  between components E and 
g as ( )E g↑↓  and similarly ( )gB B↑↓  are undoubtedly predicted for elec-
tromagnetic gravitoquagnetic (EMGQ) radiation. The cross products of pair of 
vector components of orthogonality sequence gE B g B E⊥ ⊥ ⊥ ⊥  in succes-
sive order are obviously lie within propagation wave vector K. 

At last, still I cannot prove that the resultant energy after combination of elec-
tromagnetic and gravitoquagnetic system’s energies (as electromagnetic gravi-
toquagnetic system energy) is minimized (i.e. EM GQ EMGQE E E+  ) to secure 
stability of EMGQ system. But in this case, I am sure that the present intuition 
about EMGQ system will be proved as a real fact. 

7. Extended Maxwell Equation 

Experimental proofs are not available in last two expressions of extended Max-
well equations for gravitoquagnetic system. But all the stationary state expres-
sions of gravitoquagnetic system can be successfully extended for time varying 
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fields on the base of present theoretical results. 

7.1. The Time Varying Field Maxwell Equations in Integral Form 
for Electromagnetic System ←→  and Extended Maxwell 
Equations for Gravitoquagnetic System 

Gauss law 1d dE s q g s m
G

∈ = ←→ ←→ =∫ ∫ 

 

Gauss lawd 0 d 0gB s B s= ←→ ←→ =∫ ∫   

Faraday,Ampere l
d

d
d

d1d
d

awE

g
g m g

B l i
t

B l i i
G t

µ µ
Φ

=∈ + ←→ ←→

Φ 
= × + + 

 

∫

∫



 ›  

Faraday la
d dd d

d
w

d
B

BgE l g l
t t
Φ

= ←→ ←→ = Φ∫ ∫ 

 

7.2. The Time Varying Field Maxwell Equations in Differential 
form for Electromagnetic System ←→  and Extended  
Maxwell Equations for Gravitoquagnetic System 

( ) ( )Gauss law mdiv E div g Gρ ρ= ∈←→ ←→ =  

( ) ( )Gauss law g mdiv D div Dρ ρ= ←→ ←→ =
 

( )

( ) ( )

lawFaraday,Ampere 

1 1g m

ECurl B J
t

gCurl B J G
t

µ µ ∂
= + ∈ ←→ ←→

∂
∂  = +  ∂  ›  

( ) ( ) ( )lawFaraday g
BCurl E Curl g B
t t

∂ ∂ = ←→ ←→ = − ∂ ∂   

Expressions with magnetization or QiM
L
µ

= , quagnetization g
g

i
M

L
=

›
, 

electric polarization P and gravitational polarization mP . 

or Faraday,Am lapere 

1or

w

g

G
g

Q

Q

iM QB H
QT LT L

iM
T L

B
T L

µµµ= = → ←

=

←

=

+ →

+

› › ›  

Gauss lawor
orG G m

E D E D P
D g G D g G P
= ∈ = ∈− ∈←→ ←→
= = +  

7.3. Gravitational Poles 

In gravitating system, negative and positive poles as electromagnetic system do 
not exist. Negative and positive masses or matter and anti-matter are converted 
into energy when collide and not producing new element as colliding electron 
and proton do. Thus polarized high mass density and low mass density portions 
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are chosen as so called gravitating poles. Direction of gravity is suggested from 
high to law mass density. In light of aforesaid definition of electromagnetic P 
and M, gravitoquagnetic Pm and Mg might be defined as under. 

7.4. Definition Gravitoquagnetic Pm and Mg 

In absence of electromagnetic fields, the gravitational polarization pm is to po-
larize high density portion and low density portion in the influenced substance 
via external gravitational field. Here high density portion is polarized towards 
the high external stationary gravity. While in the absence of external gravitation-
al field, different domains in the substance are having domain wise gravitated 
polarization due to internal local multi directional gravitational influences. Such 
domain is polarized individually in one direction but all domains are not aligned 
in one direction in substance. The quagnetization Mg is to align randomly loca-
lized domains of the substance in direction of external quagnetic field. 

In the absence of electromagnetic influences, gravitated polarization pm is 
predicted at atomic or molecular level. Actually it polarizes high density portion 
at high gravity end which suggests proton/s contained portion. When it polarizes 
low density portion at less gravity end which indicates electron cloud contained 
portion. So at micro level, in the presence of external quagnetic field, all ran-
domly gravitationally polarized domains align which individually exhibits mi-
nor charge polarization. Such large amount of aligned domains exhibit noti-
ceable charge polarization and it might be indirect proof of existence of quag-
netic field. 

7.5. Third and Fourth Extended Maxwell Equations 

The first expression of gravitoqugnetic system was actually proved by Gauss and 
the second is also inspired from Gauss law and can be predicted. The third ex-
pression of gravitoquagnetic system is given as below which is proved theoreti-
cally in present work. 

d1d
d

g
g m gB l i i

G t
φ 

= × + + 
 

∫ ›
. 

All three terms in the parenthesis are respectively extended Faraday law, ex-
tended Ampere law and the newly introduced quagnetization current similar to 
magnetization current. The Bg is quagnetic induction and gφ  is flux of gravita-
tional field g. To prove existence of quagnetic induction Bg experimentally, 
amount of induced Bg should be noticeable at least having unit value. For that 
the first term on the right side of third extended Maxwell expression requires the 
change in gravitational field flux is in order of (2.99792458 × 108)2 m2/s2. The 
second and third term require the mass current and quagnetization current both 
are in order of 1027 kg/s. Similarly the fourth extended Maxwell expression is 
given as 

dd
d Bgg l
t
φ=∫ . 
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It requires rate of change of unit flux of quagnetic induction Bg at least unity 
to produce unit gravitating field for unit contour length and per unit area. Such 
gigantic requirements in experiments are possible only in planetary or galactic 
system or astronomical data helps the same. All the extended Maxwell expres-
sions for gravitoquagnetic system are applicable at atomic level. 

7.6. Quagnetic Field ⊚ and Quagnetization Mg at Micro Level 

The existence of quagnetic field is ensured at micro level for atomic system, 
where electrons are rotating around protons. Electrons consist of charges and 
masses. Rotating electron charge causes magnetic moment eµ  = current × loop 
area 2rπ . Rotating electron mass causes angular momentum L mvr=  in the 
opposite direction of eµ . Angular momentum is also defined as ( ) 2L m t r= . 
The ( ) 2L m t r=  is denoted here as mµ  and mµ  = mass current × area and 

mµ  is named as quagnetic moment. Accumulation of magnetic moments in 
unit volume turns as e Vµ  = magnetic field (H), similarly m Vµ  = quagnetic 
field ( ). Every magnet is quagnet having field wise opposite direction to each 
other. But e m e mµ µ =  reflects as e mµ µ . Hence presence of quagnetic 
field in magnet and in earth remains unnoticed. Existence of the quagnetic field 
of the earth is not due to the earth mass and the earth gravity but it is due to 
amount of mass revolving inside. If any change in gravity at on the earth due to 
geometry or internal or external disturbances, gigantic amount of quagnetic field  

about ≅ 109 × (change in gravitational field) 
( )

Kg
M S−

 is at service to oppose the 

change in gravity. And now at this stage, existence of   at earth is due to fum-
bled gravity at place to place of the earth. 

The quagnetic field is produced by rotating and moving masses and no quag-
netic particle exists as mass particle exists for gravitational field. Besides neither 
gigantic nor tiny quagnetic field can be detected by recent detectors. This might 
be detected via indirect detection. The alignment of randomly polarized do-
mains due to external quagnetic field in influenced object is introduced as quag-
netization and is symbolled as Mg. Accumulation of external quagnetic field   
and quagnetization Mg, expresses quagnetic induction Bg and those relate as Bg = 
 /ॐ + Mg/ॐ. Here the quagnetization is in direction of constant external 
quagnetic field and is in opposite direction for time varying external quagnetic 
field. Nature to oppose the changes due to inertia, makes the quagnetization Mg 
negative for time varying field. Similarly for the gravitational field, the term po-
larization mp g G∝  is interpreted here as to polarize high density portion to-
wards the stationary gravity and vice-a-versa. But for the time varying field, por-
tion of high density of influenced object polarizes in opposite direction to the 
external gravity and vice-a-versa. Hence the pm roles negatively, it is due to the 
nature of inertia to oppose the changes. Accumulation of external gravitational 
field g and polarization P expresses gravitational induction Dg and those relate as 

g mD pg G= + . 
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7.7. Indirect Proof of Quagnetic Field 

The indirect evidence of quagnetic field is might be within natural lightning. The 
clouds consist of density wise randomly polarized large domains of water mole-
cules. Each domain contains polarized high and low density portions in response 
to random horizontal time varying inertial accelerative movements and vertical 
earth stationary gravity. For the vertical stationary gravity of earth all the clouds 
are expected to have high density portion to face the earth surface. At the mole-
cular and atomic level of water vapor, high density means positively polarized 
proton contained portion of molecule and vice-a-versa. So, at this level clouds 
face the earth with their positive portions. As the down ward vertical shifting of 
saturated clouds starts, enhanced gravity is experienced. This change invites the 
quagnetic field to appear and oppose the enhanced gravity via aligning all the 
randomly polarized domains. Such alignment forces to turn high density portion 
means positive portion at off face to earth surface. Sum of these alignments of 
almost all the domains arranges gigantic negative charge to face the earth might 
be capable enough for lightning between clouds and earth surface. In absence of 
up-down movements of clouds, horizontal and sometime up-down inertial ac-
celerative movements of clouds are localized for limited volume and are not un-
idirectional. Such movements provide chances to be in face for oppositely pola-
rized clouds. This might be the case of clouds to clouds lightning. 

The strength of quagnetic field to align the domains of influenced substance is 
also gigantic due to expression ⊚ = ॐ gB ≅ › 190.449 10g c g= × × . So if the 
little change observed in gravity is about 10−3 m/s2, ⊚ responses with unbelievable  

strength of 
( )

16 Kg0.449 10
M S

×
−

. Such a large amount of qauagnetic field in re-

sponse to tiny change in gravity is appeared due to negligible resistance for gra-
vitoquagnetic fields of space time medium. The resistance of medium for gravi-
toquagnetic field is given by GR g c G c= = = ›  and for electromagnetic 

fields it is 1
1Q

E CR
H C

µ
= = =

∈
. The amount of 2 3 2376.7QR Kg M T A− −=  is  

much larger compared to 19 2 3 22.22 10G mR Kg M T A− − −= × , here mA  is mass 
current. But elasticity of space time continuum for both the electromagnetic and 
gravitoquagnetic fields is identical. The energy momentum tensors, Einstein 
constant coupled curvature tensors, electromagnetic and gravitoquagnetic field 
tensors and their action integrands, Lagrangians etc. are related or based on 
energy density of medium or to say based on elasticity. For only this reason most 
of general relativity expressions are applicable to electromagnetic system and 
symmetry is maintained among both the systems. Existence of quagnetic field 
can be tested by changing g via fighter aircraft’s up and down movement. The 
fighter aircraft can work as a laboratory in which saturated water vapor filled 
box with necessary connection to measure micro or neno ampere current is to 
be set. As the aircraft uplifts with constant velocity, gravity of earth decreases. 
Hence quagnetic field reacts against the change in gravity and it deposits heavy 

https://doi.org/10.4236/jhepgc.2021.71014


B. A. Joshi 
 

 

DOI: 10.4236/jhepgc.2021.71014 315 Journal of High Energy Physics, Gravitation and Cosmology 
 

density portion of molecular water vapor at earth facing box surface. At atomic 
or molecular level heavy density suggests polarization of positive proton con-
tained part towards earth facing surface of box. Such direction of current is due 
to alignment of polarized but randomly located domains of water vapor. This is 
indirect proof of existence of quagnetic field. For the down fall of aircraft with 
constant velocity, opposite current should be achieved. The direct proof of exis-
tence of quagnetic field is to realize change in rate of time running. In the eye of 
super cyclone, time is running somewhat slow compared to the same height lo-
cation out of cyclone due to induced Bg inside eye due to rotating mass. If we 
consider mass current of cyclone is 1010 kg/s, which is impossible however that 
much mass current can produce only 17 110 sgB − −≅ . Or change in time running 
rate is about 1710gTB −≅ , which is not possible to detect. Or we have to wait for 
≅ 10+17 s and cyclone has to be existed itself for all this time to notice Bg ≅ unity. 
Thus direct proof of   or Bg is available at planetary or galactic level where 
more than required mass is revolving. 

7.8. Roche-Lob-Overflow [20] 

Unsolved problem [20] arises during Roche-lob-overflow which is non-conservative 
mass transfer between binary stars and hence angular momentum is not con-
served. It is adopted referring empirical data that the value of fraction 0.5β =  
and approximate mass loss is β  multiplied by amount of mass transfer. Gen-
erally, in binary stars system heavier star is mass donor and its companion is re-
cipient. Mass transfer is occurred via Roche lobe. Spinning masses and their de-
bris which are under influence of own gravity of both binary stars, polarize to-
wards and up to inner Lagrangian point. Such polarizations at L-point create 
Roche lobes for both the stars as well decide Roche lobe limit. At L-point gravi-
tational effects of both stars are canceled. Center of mass point and L-point are 
located near donor and recipient respectively. During evolution of binary stars, 
Roche lobe of heavier donor star fills and thus overflows towards recipient. As a 
result recipient spins up and simultaneously donor spins down due to mass 
transfer. Angular momentum is also transferred with mass transfer but recipient 
spins up with more momentum compared to donor spins down. Additional 
momentum is acquired by recipient this reflects as irrational spin up and leads 
to non-conservative mass transfer. In this problem, firstly Roche lobe overflow 
can be explained using quagnetic induction effect. Reason of Roche lob overflow 
is might be based on two causes the first is due to capture more mass from outer 
space and second is due to increase the rotating speed of binary system. Both the  

above causes ultimately invites the quagnetic induction 1 2

1 2

1
2

m m
g

i i
B

L L
 

= +
 π


›

  

perpendicular to rotational plane and correlated induced gravity = cBg at center 
of mass to oppose change in gravity and oppose change in rotation speed. im and 
L are mass current and distance from center of mass. Such decrement of gravi-
tating potential due to Bg at center of mass causes comparatively higher gravi-
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tating potential at inner Lagrangian point. Center of mass lies within heavier 
mass lobe with full of debris and inner Lagrangian point is at junction of two 
lobes. It is obvious now to transfer debris of heavier mass lobe to lesser mass 
lobe via favorable diversion of gravitating potential from center of mass to inner 
Lagrangian point. Thus so called favorable diversion provides additional exter-
nal momentum supplied by space time elasticity via quagnetic inductive oppos-
ing gravity. This retains angular momentum conservation and it is the reason of 
rapid Roche lobe overflow. Now the recipient star holds enhanced rotation speed 
by having additional external momentum via rapid mass transfer and by cut 
short the distance from center of mass. This enhanced spin up of recipient 
boosts up rotation speed of system under tidal forces. It invites Bg to make center 
of mass with lesser potential and more mass is forced to transfer and again reci-
pient rotates with higher speed and so on. Thus the quagnetic effect roles effi-
ciently to quick mass transfer in form of angular momentum transfer. It also 
roles to retain momentum conservation and leads the system towards critical 
rotation. Detailed calculations of the mass loss term and related fraction con-
stant β  are not in purview of present work thus not attended. 

8. Discussion 

More theoretical methods like four forces and energy-momentum tensor in form 
of pressure for macroscopic system are successfully exercised to acknowledge 
quagnetic field. This is in support to presently [4] introduced statement "Every 
natural linear vector field coexists with its counterpart natural curvilinear vector 
field". Two new fields other than quagnetic field are found as super curvilinear 
fields for both the electromagnetic and gravitoquagnetic systems. Their induc-
tions are characterized as energy emerged from area of given volume and thus it 
might be suggested as integrated energy-momentum tensor term with respect to 
space coordinate. By “Rearrangement technique” the super curvilinear new field 
of gravitoquagnetic system can be recognized as Christoffel symbol and its square 
and its first derivative with respect to space coordinate might be suggested as 
components of Riemann curvature tensor expression. Accumulation of above all  
leads to relation between connection coefficient and gravitational energy mo-

mentum tensor like 1 1
2

1 dk
il iT x

c
Γ = ∫›

 Moreover the new super curvilinear field  

equation can be reduced to somewhat like Einstein field equation. Natural 
lightning might be a solid proof of quagnetic field and quagnetization, if output 
of given experiment of fighter aircraft will be favored positively. At last we try to 
discuss hypothetical suggestions about unified theory and multiverse. Unified 
field theory [11] requires removal of dualism between field and matter as well as 
removal of dualism of electromagnetic and gravitating systems. It is also stated 
that there should be basic unified field within which gravitational field and elec-
tromagnetic field are merely particular forms or conditions of state. Electron 
should be characterized as small volume in which field intensity is higher and 
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out of its surface, field should be died down at prompt. Highly concentrated 
energy contained volumes can be characterized as matter. Expressions of prod-
uct of permeability and permittivity of both the systems leads to 21 cµ =  and 

2G c=› . Thus 1Gµ = ›  and their ratio of product of inductions of both the 
systems results as ( ) ( ) ( ) ( )g g DBD B g EH=  . These may lead to unification 
of four natural vector fields and forces. Using ‘Rearrangement technique’, as for 
example, quagnetic field M LT=  and magnetic field H = Q/LT can be 
translated respectively into component units M, L, T and Q as mass, radius and 
T = L/c and charge of particle. Thus field is interpreted as dimensions of host 
particles and vice-a-versa. Remaining two forces apart from electromagnetic and 
gravitoquagnetic forces are to be expected to exist in pairs obeying present 
statement “Every natural linear vector field coexists with its counterpart natural 
curvilinear vector field”. Hence their fields, inductions and constants can be 
coupled to electromagnetic and gravitoquagnetic systems. In continuation of 
above arguments and requirements of unification, it is to say that, these all re-
quirements lead back to big bang. This suggestion on the small scale indicates 
the contraction of spatial dimensions. i.e. 4-D spatial dimension to 3-D and so 
on. Here higher spatial dimension is sacrificed successively during contraction 
journey from n-D to (n − 1) D spatial dimension. From a conservation point of 
view, in which form like as energy or as particle or as geometry, the said scarified 
dimension appears itself in lower spatial dimensional world after so-called con-
traction? Totally hypothetical idea can be suggested as under. 

Mysterious two fields are now magnetic and quagnetic fields. Here origin of 
both fields cannot be tracked as electron and mass which are available for elec-
tric and gravitational fields. Permeability μ and gravitating inverse permeability 
›  are might be gate passes to propagate such mysterious fields in real world, 
via “rearrangement technique” both appear as 

L M=›  and L Q Q
Mµ

+ −

=  

These are likely to give idea of how much length of higher spatial dimensional 
world is required to born mass particle and to born charge particles with having 
their individual mass in lower spatial dimensional world. To born mass and 
charged particles about according to respective expressions L M=›  and 
L QQ Mµ= , 1.3468 × 1027 m and 7.957 × 105 m lengths of higher dimensional 
world should be contracted. Thus they should scarify one spatial dimension but 
gaining mass particle and charge particles respectively when entering in to 
present 3-D spatial dimensional universe from 4-D spatial dimensional universe. 
In pair production by γ-rays, photon energy is used as raw material. The elec-
tromagnetic and gravitoquagnetic space time continuum are different mediums. 
Altered space-time geometry due to mass is unreactive about charges and simi-
larly fields of charges are irresponsive against masses. Space-time medium resis-
tances RQ and RG, permeability μ and inverse permeability ›  and permittivity 
  and inverse permittivity G of both the systems are different. But Elasticity 
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and wave propagation speed are the same. 

Conflicts of Interest 

The author declares no conflicts of interest regarding the publication of this pa-
per. 

References 

[1] Landau, L.D. and Lifshitz, E.M. (2005) The Classical Theory of Fields: Motion of the 
Particle in the Gravitational Field Ch. 10. Sanat Printers, Kundali, India. 

[2] Landau, L.D. and Lifshitz, E.M. (2005) The Classical Theory of Fields: Covariant 
Differentiation Ch. 10. Sanat Printers, Kundali, India. 

[3] Landau, L.D. and Lifshitz, E.M. (2005) The Classical Theory of Fields: The Energy 
Momentum Tensor for Macroscopic Bodies Ch. 4. Sanat Printers, Kundali, India. 

[4] Joshi, B.A. (2019) Quagnetic Field Part (I). JHEPGC.  

[5] Landau, L.D. and Lifshitz, E.M. (2005) The Classical Theory of Fields: The Curva-
ture Tensor Ch. 11. Sanat Printers, Kundali, India. 

[6] Landau, L.D. and Lifshitz, E.M. (2005) The Classical Theory of Fields: The Action 
Function of Electromagnetic Field Ch. 4. Sanat Printers, Kundali, India. 

[7] Landau, L.D. and Lifshitz, E.M. (2005) The Classical Theory of Fields: The Action 
Function for Gravitational Field Ch. 11. Sanat Printers, Kundali, India. 

[8] Landau, L.D. and Lifshitz, E.M. (2005) The Classical Theory of Fields: Newton’s 
Law Ch. 12. Sanat Printers, Kundali, India. 

[9] Landau, L.D. and Lifshitz, E.M. (2005) The Classical Theory of Fields: The Electro-
magnetic Field Tensor Ch. 3. Sanat Printers, Kundali, India.  

[10] Landau, L.D. and Lifshitz, E.M. (2005) The Classical Theory of Fields: Four Dimen-
sional Velocity Ch. 1. Sanat Printers, Kundali, India. 

[11] Rajam, J.B. (1999) Atomic Physics: Criticism of the theory of relativity Ch. VI Ra-
jendra Ravindra Printers (Pvt). Ltd., New Delhi, India. 

[12] Landau, L.D. and Lifshitz, E.M. (2005) The Classical Theory of Fields: Properties of 
Curvature Tensor Ch. 11. Sanat Printers, Kundali, India. 

[13] Fedosin, S.G. (1999) Fizika i filosofiia podobiia: ot preonov do metagalaktik. Perm 
University, 544 pp. 

[14] Fedosin, S.G. (2007) Electromagnetic and Gravitational Pictures of the World. 
Apeiron, 14, 385-413. 

[15] Fedosin, S.G. (2008) Mass, Momentum and Energy of Gravitational Field. Journal 
of Vectorial Relativity, 3, 30-35. 

[16] Fedosin, S.G. (2009) Model of Gravitational Interaction in the Concept of Gravi-
tons. Journal of Vectorial Relativity, 4, 1-24. 

[17] Heaviside, O. (1893) Electromagnetic Theory Vol (I): A Gravitational and Electro-
magnetic Analogy Ch. IV Appendix B. The Electrician Printing and Publishing Co., 
London. 

[18] Barnett, S.M. (2014) Maxwellian Theory of Gravitational Waves and Their Me-
chanical Properties. New Journal of Physics, 16.  
https://doi.org/10.1088/1367-2630/16/2/023027 

[19] Noether, E. (1918). “Invariante Variations Probleme.” Nachrichten von der Gesell-
schaft der Wissenschaften zu Göttingen. Mathematisch-Physikalische Klasse, 1918, 

https://doi.org/10.4236/jhepgc.2021.71014
https://doi.org/10.1088/1367-2630/16/2/023027


B. A. Joshi 
 

 

DOI: 10.4236/jhepgc.2021.71014 319 Journal of High Energy Physics, Gravitation and Cosmology 
 

235-257. 

[20] de Mink, S.E., Pols, O.R. and Glebbeek, E. (2007) Critically Rotating Stars in Bina-
ries—An Unsolved Problem. AIP Conference Proceedings, 948, 321.  
https://doi.org/10.1063/1.2818989 

 
 

https://doi.org/10.4236/jhepgc.2021.71014
https://doi.org/10.1063/1.2818989

	Quagnetic Field Part (II)
	Abstract
	Keywords
	1. Introduction
	2. An Alternative Way to Introduce the Quagnetic Field “⊚” Part (I)
	2.1. Two New Fields
	2.2. Relation of New Fields with Chistoffel Symbol and Riemann Tensor
	2.3. Gravitational New Field and Einstein Equations

	3. An Alternative Way to Introduce the Quagnetic Field “⊚” part (II)
	4. Three Quantities ,  and 
	5. Origin of Gravity
	6. Electro-Magnetic-Gravito-Quagnetic (EMGQ) Combined System
	6.1. Duplex and Quadruplex Symmetry and Helicity for Combined EMGQ System
	6.2. Orthogonality
	6.3. The Energy Densities
	6.4. Poynting-Heaviside Vector
	6.5. Role of EMGQ System in Pair Production and Light Ray Deviation (Gravitational Lensing)
	6.5.1. Pair Production
	6.5.2. Gravitational Components are not Fully Reactive (Responsive) to Gravity

	6.6. Any Electromagnetic (Actually EMGQ) Radiation Can Escape from Black Hole
	6.7. Gravitational Lensing
	6.8. Experimental Check for Role of EMGQ System for Light Ray Deviation (Gravitational Lensing)
	6.9. Combined Maxwell Stress Tensor of EMGQ (Electro Magnetic Gravito Quagnetic) System
	6.10. Coexistence of (1) Electromagnetic Energy Flux  and Gravitoquagnetic Energy Flux  (2) Electromagnetic Components  with Gravitoquagnetic Components  as Electromagnetic Gravitoquagnetic Components 

	7. Extended Maxwell Equation
	7.1. The Time Varying Field Maxwell Equations in Integral Form for Electromagnetic System  and Extended Maxwell Equations for Gravitoquagnetic System
	7.2. The Time Varying Field Maxwell Equations in Differential form for Electromagnetic System  and Extended Maxwell Equations for Gravitoquagnetic System
	7.3. Gravitational Poles
	7.4. Definition Gravitoquagnetic Pm and Mg
	7.5. Third and Fourth Extended Maxwell Equations
	7.6. Quagnetic Field ⊚ and Quagnetization Mg at Micro Level
	7.7. Indirect Proof of Quagnetic Field
	7.8. Roche-Lob-Overflow [20]

	8. Discussion
	Conflicts of Interest
	References

