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a b s t r a c t 

We firstly characterize uniformly quasi accelerated motion (UQAM) with Fermi Walker derivation. We 

obtain new energy of quasi tangent magnetic biharmonic particle and Lorentz field. Thus, we give new 

relationship between Fermi Walker parallelism and uniformly quasi accelerated motion in Heisenberg 

group. Moreover, we give applied geometric characterization for a uniformly quasi accelerated motion of 

velocity magnetic biharmonic particles in Heisenberg space. 
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. Introduction 

Electromagnetic energy incline to be a fraction distracted. 

orentz energy systems are elastic sequences of fluids, solids and 

ases, are full of interchange, modeling offsets, and are extremely 

etermined by thermal and optical divergences. These frameworks 

re too plentiful, contain biomaterials, polymers, colloidal termina- 

ions, liquids, foams, and crystallizes, and have an immense scope 

f energy technologies. Proceeding these technologies importunes 

ew optical application and depiction of complexities of these ul- 

imate energy flux systems, [1,4–7,20,21] . 

Magnetic energy connections are largely produced as magnetic 

ux components seeing diverse descriptions of machines like po- 

ential generators, turbines, and activators. Magnetic flux is reg- 

larly embittered simultaneously operation of these structures. 

elting is a consequence of extermination of electromagnetic en- 

rgy at elastic magnetic phases. Thus, progression in potential of 
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lastic spherical magnetic surfaces is significant to increase elec- 

romagnetic energy. Also, protecting electrical energy improves at 

reserving ordinary reserves and temperatures [22] . 

Differentiable map φ : N −→ M is defined biharmonic if φ is a 

ritical point: 

 2 ( φ) = 

∫ 
N 

1 

2 

| T (φ) | 2 dv h . (1.1) 

ere T (φ) := tr ∇ 

φdφ is tension, [10] . Also, bitension field of φ is

escribed by means of 

 2 (φ) = −�φT (φ) + tr R ( T (φ) , dφ) dφ. (1.2) 

Biharmonic particles also play an essential aspect in applied 

eometry. Thus, some experts have characterized geometric bihar- 

onic particles and surface equations [23,24] . On the other hand, 

nergy approach has been collected by some constructions, [2,3,9–

5] . 

The wave propagation of surface is influenced by the lashing 

rocedure of the wave solutions which types of waves are corpo- 

ate in lakes, rivers, beaches and oceans, and the processes that 

ause them can be effective in ocean engineering. Recently, some 
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asic research in ocean engineering and science have been done 

uch as the (G’/G,1/G)-expansion method applied to the space- 

ime fractional (2+1)- dimensional dispersive longwave and ap- 

roximate long water wave equations [25] , the linear and nonlin- 

ar time-fractional regularized long wave equations via the resid- 

al power series method [26] , the ime fractional Klein-Gordon 

quation by using the natural transform decomposition and itera- 

ive Shehu transform methods [27] , the local meshless method ap- 

lied to the fractional-order Korteweg-de Vries and Burgers’ equa- 

ions [28] , the nonlinear water wave equations using the invariant 

ubspaces method [29] . 

The construction of our article is as follows: Firstly, we char- 

cterize uniformly quasi accelerated motion (UQAM) with Fermi 

alker derivation in Heisenberg space. We obtain new energy of 

uasi velocity magnetic biharmonic particles and Lorentz fields. 

lso, we construct a new relationship between Fermi Walker par- 

llel transportation and uniformly quasi accelerated motion in the 

eisenberg space. 

. Preliminaries 

The Heisenberg metric [17] is given by 

 h = d x 2 + d y 2 + (d z − xd y ) 2 . (2.1)

Basis for Heisenberg space [17] is presented by 

 1 = 

∂ 

∂x 
, p 2 = 

∂ 

∂y 
+ x 

∂ 

∂z 
, p 3 = 

∂ 

∂z 
. (2.2) 

Let α be smooth particle in the Heisenberg space. Additionally, 

 

π
( 0 ) 

, e π
( 1 ) 

, and e π
( 2 ) 

be tangent, principal normal, and secondary nor- 

al vector field, respectively [8] . Thus, Serret-Frenet formulas are 

dα

ds 
= e π( 0 ) , 

 

 

∇ e π
( 0 ) 

e π
( 0 ) ∇ e π

( 0 ) 
e π

( 1 ) ∇ e π
( 0 ) 

e π
( 2 ) 

⎤ 

⎦ = 

[ 

κ
−κ τ

−τ

] 

⎡ 

⎣ 

e π
( 0 ) 

e π
( 1 ) 

e π
( 2 ) 

⎤ 

⎦ , (2.3) 

here κ and τ are curvatures of the particle. 

Quasi frame of α is provided by Dede et al. [8] , 

˚
 

π
( 0 ) = e π( 0 ) , ˚

e π( 1 ) = 

e π
( 0 ) 

×k ∥∥e π
( 0 ) 

×k 

∥∥ , 
˚
e π( 2 ) = 

˚
e π( 0 ) ∧ 

˚
e π( 1 ) , (2.4) 

here projection field is k = (0 , 0 , 1) . 

Thus, quasi frame equations are given by 

 

˚
e π

( 0 ) ˚
e π( 0 ) = 	1 ˚

e π( 1 ) + 	2 ˚
e π( 2 ) , 

 

˚
e π

( 0 ) ˚
e π( 1 ) = −	1 ˚

e π( 0 ) + 	3 ˚
e π( 2 ) , 

 

˚
e π

( 0 ) ˚
e π( 2 ) = −	2 ˚

e π( 0 ) − 	3 ˚
e π( 1 ) , (2.5) 

here the angle ψ is between 

˚
e π
( 1 ) 

and e π
( 1 ) 

. 

Also, quasi curvatures are obtained by 

1 = κ cos ψ, 	2 = −κ sin ψ, 	3 = ψ 

′ + τ, (2.6) 

nd 

˚
 

π
( 1 ) × ˚

e π( 2 ) = 

˚
e π( 0 ) , ˚

e π( 2 ) × ˚
e π( 0 ) = 

˚
e π( 1 ) , ˚

e π( 0 ) × ˚
e π( 1 ) = 

˚
e π( 2 ) . (2.7) 

. Velocity quasi magnetic biharmonic particles with quasi 

rame 

efinition 3.1. Velocity quasi magnetic particle is defined by Lorentz 

quation: 

 s e 
π
( 0 ) = φ( e π( 0 ) ) = B × e π( 0 ) . (3.1) 
˚ ˚ ˚

2 
roposition 3.2. Lorentz forces of 
˚
e π
( 0 ) 

, 
˚
e π
( 1 ) 

, 
˚
e π
( 2 ) 

are presented (
˚
e π( 0 ) 

)
= ( 	1 cos [ χ1 s + χ2 ] + 	2 cos ϕ sin [ χ1 s + χ2 ] ) p 1 

+ ( 	2 cos ϕ cos [ χ1 s + χ2 ] − 	1 sin [ χ1 s + χ2 ] ) p 2 

−	2 sin ϕp 3 , (
˚
e π( 1 ) 

)
= ( 
 cos ϕ sin [ χ1 s + χ2 ] − 	1 sin ϕ sin [ χ1 s + χ2 ] ) p 1 

+ ( 
 cos ϕ cos [ χ1 s + χ2 ] − 	1 sin ϕ cos [ χ1 s + χ2 ] ) p 2 

−( 	1 cos ϕ + 
 sin ϕ ) p 3 , (
˚
e π( 2 ) 

)
= −( 	2 sin ϕ sin [ χ1 s + χ2 ] + 
 cos [ χ1 s + χ2 ] ) p 1 

+ ( 
 sin [ χ1 s + χ2 ] − 	2 sin ϕ cos [ χ1 s + χ2 ] ) p 2 

−	2 cos ϕp 3 . (3.2) 

roof. It is obvious by using Definition 3.1 . �

roposition 3.3. Magnetic vector field B of a normal magnetic bihar- 

onic particle is given by 

 = ( 
 sin ϕ sin [ χ1 s + χ2 ] − 	2 cos [ χ1 s + χ2 ] 

+ 	1 cos ϕ sin [ χ1 s + χ2 ] ) p 1 + 

(
	2 sin [ χ1 s + χ2 ] 

+ 
 sin ϕ cos [ χ1 s + χ2 ] + 	1 cos ϕ cos [ χ1 s + χ2 ] 
)
p 2 

+ ( 
 cos ϕ − 	1 sin ϕ ) p 3 . (3.3) 

roof. It is obvious by using Definition 3.1 . �

. Uniformly quasi accelerated motion 

In this part, we obtain uniformly quasi accelerated motion of 

elocity quasi magnetic biharmonic particles in Heisenberg space. 

hus, we get following definition of uniformly new quasi acceler- 

ted theory [14–19] . 

efinition 4.1. ∇ 

FW 

s is defined by 

 

FW 

s R = ∇ s R−h ( T , R ) ∇ s T + h (∇ s T , R ) T , (4.1) 

here R is a field 20. 

efinition 4.2. The particle X is UQAM iff

 

FW 

s (∇ s X ) = 0 . (4.2) 

heorem 4.3. Lorentz forces φ
(

˚
e π
( 0 ) 

)
, φ

(
˚
e π
( 1 ) 

)
, φ

(
˚
e π
( 2 ) 

)
are Fermi 

alker parallel iff((
	 ′ 

2 + 	1 	3 

)
cos ϕ sin [ χ1 s + χ2 ] 

+ 

(
	 ′ 

1 − 	2 	3 

)
cos [ χ1 s + χ2 ] 

)
= 0 , ((

	 ′ 
2 + 	1 	3 

)
cos ϕ cos [ χ1 s + χ2 ] 

−
(
	 ′ 

1 − 	2 	3 

)
sin [ χ1 s + χ2 ] 

)
= 0 , 

−
(
	 ′ 

2 + 	1 	3 

)
sin ϕ = 0 , 

(

 

′ cos ϕ sin [ χ1 s + χ2 ] − 	 ′ 
1 sin ϕ sin [ χ1 s + χ2 ] 

−	3 
 cos [ χ1 s + χ2 ] ) = 0 , (

 

′ cos ϕ cos [ χ1 s + χ2 ] − 	 ′ 
1 sin ϕ cos [ χ1 s + χ2 ] 

+ 	3 
 sin [ χ1 s + χ2 ] 
)

= 0 , (

 

′ sin ϕ + 	 ′ 
1 cos ϕ 

)
= 0 , (4.3) 

(

 	3 cos ϕ sin [ χ1 s + χ2 ] + 	 ′ 

2 sin ϕ sin [ χ1 s + χ2 ] 

+ 
 

′ cos [ χ1 s + χ2 ] 
)

= 0 , (

 	3 cos ϕ cos [ χ1 s + χ2 ] + 	 ′ 

2 sin ϕ cos [ χ1 s + χ2 ] 
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′ sin [ χ1 s + χ2 ] 
)

= 0 , (

 	3 sin ϕ − 	 ′ 

2 cos ϕ 

)
= 0 . 

roof. Fermi Walker derivatives of φ
(

˚
e π
( 0 ) 

)
, φ

(
˚
e π
( 1 ) 

)
, φ

(
˚
e π
( 2 ) 

)
are 

 

FW 

s φ
(

˚
e π( 0 ) 

)
= 

((
	 ′ 

2 + 	1 	3 

)
cos ϕ sin [ χ1 s + χ2 ] 

+ 

(
	 ′ 

1 − 	2 	3 

)
cos [ χ1 s + χ2 ] 

)
p 1 

+ 

((
	 ′ 

2 + 	1 	3 

)
cos ϕ cos [ χ1 s + χ2 ] 

−
(
	 ′ 

1 − 	2 	3 

)
sin [ χ1 s + χ2 ] 

)
p 2 

−
(
	 ′ 

2 + 	1 	3 

)
sin ϕp 3 , 

 

FW 

s φ
(

˚
e π( 1 ) 

)
= 

(

 

′ cos ϕ sin [ χ1 s + χ2 ] − 	 ′ 
1 sin ϕ sin [ χ1 s + χ2 ] 

−	3 
 cos [ χ1 s + χ2 ] 
)
p 1 + 

(

 

′ cos ϕ cos [ χ1 s + χ2 ] 

−	 ′ 
1 sin ϕ cos [ χ1 s + χ2 ] + 	3 
 sin [ χ1 s + χ2 ] 

)
p 2 

−
(

 

′ sin ϕ + 	 ′ 
1 cos ϕ 

)
p 3 , (4.4) 

 

FW 

s φ
(

˚
e π( 2 ) 

)
= −

(

 	3 cos ϕ sin [ χ1 s + χ2 ] 

+ 	 ′ 
2 sin ϕ sin [ χ1 s + χ2 ] 

+ 
 

′ cos [ χ1 s + χ2 ] 
)
p 1 −

(

 	3 cos ϕ cos [ χ1 s + χ2 ] 

+ 	 ′ 
2 sin ϕ cos [ χ1 s + χ2 ] − 
 

′ sin [ χ1 s + χ2 ] 
)
p 2 

+ 

(

 	3 sin ϕ − 	 ′ 

2 cos ϕ 

)
p 3 . 

So, by using the above equation system and considering 

efinition 4.1 , some algebraic calculus shows that theorem. �

Uniformly Quasi Accelerated Motion 

In this subsection, we will characterize uniformly quasi acceler- 

ted motion (UQAM) in Heisenberg space. 

heorem 4.4. The φ( 
˚
e π
(0) 

) obeys a uniformly quasi accelerated mo- 

ion iff(((
	 ′ 

2 + 	1 	3 

)′ + 	3 

(
	 ′ 

1 − 	2 	3 

))
cos ϕ sin [ χ1 s + χ2 ] 

−
((

	2 
1 + 	2 

2 

)′ ) sin ϕ sin [ χ1 s + χ2 ] + 

((
	 ′ 

1 − 	2 	3 

)′ 

−	3 

(
	 ′ 

2 + 	1 	3 

))
cos [ χ1 s + χ2 ] 

)
= 0 , (((

	 ′ 
2 + 	1 	3 

)′ + 	3 

(
	 ′ 

1 − 	2 	3 

))
cos ϕ cos [ χ1 s + χ2 ] 

−
((

	2 
1 + 	2 

2 

)′ ) sin ϕ cos [ χ1 s + χ2 ] 

−
((

	 ′ 
1 − 	2 	3 

)′ − 	3 

(
	 ′ 

2 + 	1 	3 

))
sin [ χ1 s + χ2 ] 

)
= 0 , (((

	 ′ 
2 + 	1 	3 

)′ + 	3 

(
	 ′ 

1 − 	2 	3 

))
sin ϕ + 

((
	2 

1 + 	2 
2 

)′ ) cos ϕ 

)
= 0 . 

(4.5) 

roof. From Fermi Walker derivative, we get 

 s φ( 
˚
e π0) ) = 

((
	 ′ 

2 + 	1 	3 

)
cos ϕ sin [ χ1 s + χ2 ] 

−
(
	2 

1 + 	2 
2 

)
sin ϕ sin [ χ1 s + χ2 ] 

+ 

(
	 ′ 

1 − 	2 	3 

)
cos [ χ1 s + χ2 ] 

)
p 1 

+ 

((
	 ′ 

2 + 	1 	3 

)
cos ϕ cos [ χ1 s + χ2 ] 

−
(
	2 

1 + 	2 
2 

)
sin ϕ cos [ χ1 s + χ2 ] 

−
(
	 ′ 

1 − 	2 	3 

)
sin [ χ1 s + χ2 ] 

)
p 2 

−
((

	 ′ 
2 + 	1 	3 

)
sin ϕ + 

(
	2 

1 + 	2 
2 

)
cos ϕ 

)
p 3 . (4.6) 

It provides us the following equation 
3 
 

FW 

s ∇ s φ
(

˚
e π( 0 ) 

)
= 

(((
	 ′ 

2 + 	1 	3 

)′ + 	3 

(
	 ′ 

1 − 	2 	3 

))
cos ϕ sin [ χ1 s + χ2 ] 

−
((

	2 
1 + 	2 

2 

)′ ) sin ϕ sin [ χ1 s + χ2 ] + 

((
	 ′ 

1 − 	2 	3 

)′ 

−	3 

(
	 ′ 

2 + 	1 	3 

))
cos [ χ1 s + χ2 ] 

)
p 1 + 

(((
	 ′ 

2 + 	1 	3 

)′ 

+ 	3 

(
	 ′ 

1 − 	2 	3 

))
cos ϕ cos [ χ1 s + χ2 ] 

−
((

	2 
1 + 	2 

2 

)′ )
sin ϕ cos [ χ1 s + χ2 ] 

−
((

	 ′ 
1 − 	2 	3 

)′ − 	3 

(
	 ′ 

2 + 	1 	3 

))
sin [ χ1 s + χ2 ] 

)
p 2 

−
(((

	 ′ 
2 + 	1 	3 

)′ + 	3 

(
	 ′ 

1 − 	2 	3 

))
sin ϕ 

+ 

((
	2 

1 + 	2 
2 

)′ ) cos ϕ 

)
p 3 . (4.7) 

And, by using above equation, we can easily theorem. �

heorem 4.5. The φ( 
˚
e π
( 1 ) 

) obeys a uniformly quasi accelerated mo- 

ion iff(((

 

′ − 	1 	2 

)′ −
(
	2 

1 + 	3 
 

)
	3 

)
cos ϕ sin [ χ1 s + χ2 ] 

−
((

	 ′ 
1 + 	2 
 

)′ ) sin ϕ sin [ χ1 s + χ2 ] 

−
((

	2 
1 + 	3 
 

)′ + 	3 

(

 

′ − 	1 	2 

))
cos [ χ1 s + χ2 ] 

)
= 0 , (((


 

′ − 	1 	2 

)′ −
(
	2 

1 + 	3 
 

)
	3 

)
cos ϕ cos [ χ1 s + χ2 ] 

−
((

	 ′ 
1 + 	2 
 

)′ ) sin ϕ cos [ χ1 s + χ2 ] 

+ 

((
	2 

1 + 	3 
 

)′ + 	3 

(

 

′ − 	1 	2 

))
sin [ χ1 s + χ2 ] 

)
= 0 , 

−
(((


 

′ − 	1 	2 

)′ −
(
	2 

1 + 	3 
 

)
	3 

)
sin ϕ 

+ 

((
	 ′ 

1 + 	2 
 

)′ ) cos ϕ 

)
= 0 . (4.8) 

roof. From φ( 
˚
e π
( 1 ) 

) , we get 

 s φ
(

˚
e π( 1 ) 

)
= 

((

 

′ − 	1 	2 

)
cos ϕ sin [ χ1 s + χ2 ] 

−
(
	 ′ 

1 + 	2 
 

)
sin ϕ sin [ χ1 s + χ2 ] 

−
(
	2 

1 + 	3 
 

)
cos [ χ1 s + χ2 ] 

)
p 1 

+ 

((

 

′ − 	1 	2 

)
cos ϕ cos [ χ1 s + χ2 ] 

−
(
	 ′ 

1 + 	2 
 

)
sin ϕ cos [ χ1 s + χ2 ] 

+ 

(
	2 

1 + 	3 
 

)
sin [ χ1 s + χ2 ] 

)
p 2 

−
((


 

′ − 	1 	2 

)
sin ϕ + 

(
	 ′ 

1 + 	2 
 

)
cos ϕ 

)
p 3 . (4.9) 

Since 

 

FW 

s ∇ s φ
(

˚
e π( 1 ) 

)
= 

(((

 

′ − 	1 	2 

)′ −
(
	2 

1 + 	3 
 

)
	3 

)
cos ϕ sin [ χ1 s + χ2 ] 

−
((

	 ′ 
1 + 	2 
 

)′ ) sin ϕ sin [ χ1 s + χ2 ] 

−
((

	2 
1 + 	3 
 

)′ + 	3 

(

 

′ − 	1 	2 

))
cos [ χ1 s + χ2 ] 

)
p 1 

+ 

(((

 

′ −	1 	2 

)′ −
(
	2 

1 + 	3 
 

)
	3 

)
cos ϕ cos [ χ1 s + χ2 ] 

−
((

	 ′ 
1 + 	2 
 

)′ ) sin ϕ cos [ χ1 s + χ2 ] 

+ 

((
	2 

1 + 	3 
 

)′ + 	3 

(

 

′ − 	1 	2 

))
sin [ χ1 s + χ2 ] 

)
p 2 

−
(((


 

′ − 	1 	2 

)′ −
(
	2 

1 + 	3 
 

)
	3 

)
sin ϕ 

+ 

((
	 ′ 

1 + 	2 
 

)′ ) cos ϕ 

)
p 3 . (4.10) 

�

heorem 4.6. The φ( 
˚
e π
( 2 ) 

) obeys a uniformly quasi accelerated mo- 

ion iff((
−
(

 

′ + 	2 	1 

)
	3 −

(
	2 

2 + 
 	3 

)′ ) cos ϕ sin [ χ1 s + χ2 ] 

+ 

(

 	1 − 	 ′ 

2 

)′ sin ϕ sin [ χ1 s + χ2 ] 

+ 

(
−
(

 

′ + 	2 	1 

)′ + 	3 

(
	2 

2 + 
 	3 

))
cos [ χ1 s + χ2 ] 

)
= 0 , ((

−
(

 

′ + 	2 	1 

)
	3 −

(
	2 

2 + 
 	3 

)′ ) cos ϕ cos [ χ1 s + χ2 ] 
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F
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′ 

) 

P

∇

T

P

∇

 

 

a

∇

+ 

(

 	1 − 	 ′ 

2 

)′ sin ϕ cos [ χ1 s + χ2 ] 

−
(
−
(

 

′ + 	2 	1 

)′ + 	3 

(
	2 

2 + 
 	3 

))
sin [ χ1 s + χ2 ] 

)
= 0 , 

+ 

((

 	1 − 	 ′ 

2 

)′ cos ϕ −
(

−
(

 

′ + 	2 	1 

)
	3 

−
(
	2 

2 + 
 	3 

)′ ) sin ϕ 

)
= 0 . (4.11) 

roof. Similarly, we have 

 s φ
(

˚
e π( 2 ) 

)
= 

((

 	1 − 	 ′ 

2 

)
sin ϕ sin [ χ1 s + χ2 ] 

−
(

 

′ + 	2 	1 

)
cos [ χ1 s + χ2 ] 

−
(
	2 

2 + 
 	3 

)
cos ϕ sin [ χ1 s + χ2 ] 

)
p 1 

+ 

((

 	1 − 	 ′ 

2 

)
sin ϕ cos [ χ1 s + χ2 ] 

+ 

(

 

′ + 	2 	1 

)
sin [ χ1 s + χ2 ] 

−
(
	2 

2 + 
 	3 

)
cos ϕ cos [ χ1 s + χ2 ] 

)
p 2 

+ 

((

 	1 − 	 ′ 

2 

)
cos ϕ + 

(
	2 

2 + 
 	3 

)
sin ϕ 

)
p 3 . (4.12) 

Thus, we put 

 

FW 

s ∇ s φ
(

˚
e π( 2 ) 

)
= 

((
−
(

 

′ + 	2 	1 

)
	3 −

(
	2 

2 + 
 	3 

)′ )
cos ϕ sin [ χ1 s + χ2 ] 

+ 

(

 	1 − 	 ′ 

2 

)′ sin ϕ sin [ χ1 s + χ2 ] 

+ 

(
−

(

 

′ + 	2 	1 

)′ + 	3 

(
	2 

2 + 
 	3 

))
cos [ χ1 s + χ2 ] 

)
p 1 + 

((
−

(

 

′ + 	2 	1 

)
	3 

−
(
	2 

2 + 
 	3 

)′ ) cos ϕ cos [ χ1 s + χ2 ] 

+ 

(

 	1 − 	 ′ 

2 

)′ sin ϕ cos [ χ1 s + χ2 ] 

−
(

−
(

 

′ + 	2 	1 

)′ + 	3 

(
	2 

2 + 
 	3 

))
sin [ χ1 s + χ2 ] 

)
p 2 + 

((

 	1 − 	 ′ 

2 

)′ cos ϕ 

−
(
−
(

 

′ + 	2 	1 

)
	3 −

(
	2 

2 + 
 	3 

)′ ) sin ϕ 

)
p 3 . 

(4.13) 

This completes the proof. �

. Energy quasi flux density 

In cold plasma, we have 

 = q (E + v × B) , 
m 

q 
= σ, (5.1) 

here v is a velocity of electrons, m is a mass, q is an electric

harge, B is a magnetic field and E is an electric field [18,19] . 

From force equation, electric field is presented by 

 = ((σ	2 + 	1 ) cos ϕ sin [ χ1 s + χ2 ] + ( σ	1 + 	2 ) cos [ χ1 s + χ2 ] ) p 1

+((σ	2 + 	1 ) cos ϕ cos [ χ1 s + χ2 ] 

+ − ( σ	1 	2 ) sin [ χ1 s + χ2 ] ) p 2 − (σ	2 + 	1 ) sin ϕp 3 . (5.2)

heorem 5.1. The E obeys a uniformly quasi accelerated motion iff

((((σ	2 + 	1 ) 
′ + 	3 ( σ	1 + 	2 ) ) 

′ + 	3 ((σ	1 + 	2 ) 
′ − 	3 (σ	2 

+ 	1 ))) cos ϕ sin [ χ1 s + χ2 ] + (((σ	1 + 	2 ) 
′ − 	3 (σ	2 + 	1 )) 

′

−	3 ((σ	2 + 	1 ) 
′ + 	3 ( σ	1 + 	2 ) )) cos [ χ1 s + χ2 ] 

−((	1 ( σ	1 + 	2 )+ 	2 (σ	2 + 	1 ) ) 
′ 
) sin ϕ sin [ χ1 s + χ2 ] ) = 0 , 

((((σ	2 + 	1 ) 
′ + 	3 ( σ	1 + 	2 ) ) 

′ + 	3 ((σ	1 + 	2 ) 
′ − 	3 (σ	2 

+ 	1 ))) cos ϕ cos [ χ1 s + χ2 ] − ((	1 ( σ	1 + 	2 )+ 	2 (σ	2 

+ 	1 ) ) 
′ 
) sin ϕ cos [ χ1 s + χ2 ] − (((σ	1 + 	2 ) 

′ − 	3 (σ	2 + 	1 ))

−	3 ((σ	2 + 	1 ) 
′ + 	3 ( σ	1 + 	2 ) )) sin [ χ1 s + χ2 ] ) = 0 , 

((((σ	2 + 	1 ) 
′ + 	3 ( σ	1 + 	2 ) ) 

′ + 	3 ((σ	1 + 	2 ) 
′ − 	3 (σ	2 
4

+ 	1 ))) sin ϕ + ((	1 ( σ	1 + 	2 )+ 	2 (σ	2 + 	1 ) ) 
′ 
) cos ϕ) = 0 . 

(5.3

roof. By the formula of the electric field, we have 

 s E = (((σ	2 + 	1 ) 
′ + 	3 ( σ	1 + 	2 ) ) cos ϕ sin [ χ1 s + χ2 ] 

−(	1 ( σ	1 + 	2 )+ 	2 (σ	2 + 	1 ) ) sin ϕ sin [ χ1 s + χ2 ] 

+((σ	1 + 	2 ) 
′ − 	3 (σ	2 + 	1 )) cos [ χ1 s + χ2 ] ) p 1 

+(((σ	2 + 	1 ) 
′ + 	3 ( σ	1 + 	2 ) ) cos ϕ cos [ χ1 s + χ2 ] 

−(	1 ( σ	1 + 	2 )+ 	2 (σ	2 + 	1 ) ) sin ϕ cos [ χ1 s + χ2 ] 

−((σ	1 + 	2 ) 
′ − 	3 (σ	2 + 	1 )) sin [ χ1 s + χ2 ] ) p 2 

−(((σ	2 + 	1 ) 
′ + 	3 ( σ	1 + 	2 ) ) sin ϕ 

+(	1 ( σ	1 + 	2 )+ 	2 (σ	2 + 	1 ) ) cos ϕ) p 3 . (5.4) 

So, we get 

∇ 

FW 

s ∇ s E = ((((σ	2 + 	1 ) 
′ + 	3 ( σ	1 + 	2 ) ) 

′ + 	3 ((σ	1 + 	2 ) 
′ 

−	3 (σ	2 + 	1 ))) cos ϕ sin [ χ1 s + χ2 ] + (((σ	1 + 	2 ) 
′ − 	3 (σ	2 

+ 	1 )) 
′ − 	3 ((σ	2 + 	1 ) 

′ + 	3 ( σ	1 + 	2 ) )) cos [ χ1 s + χ2 ] 

−((	1 ( σ	1 + 	2 )+ 	2 (σ	2 + 	1 ) ) 
′ 
) sin ϕ sin [ χ1 s + χ2 ] ) p 1 

+((((σ	2 + 	1 ) 
′ + 	3 ( σ	1 + 	2 ) ) 

′ + 	3 ((σ	1 + 	2 ) 
′ − 	3 (σ	2 

+ 	1 ))) cos ϕ cos [ χ1 s + χ2 ] − ((	1 ( σ	1 + 	2 )+ 	2 (σ	2 

+ 	1 ) ) 
′ 
) sin ϕ cos [ χ1 s + χ2 ] − (((σ	1 + 	2 ) 

′ − 	3 (σ	2 + 	1 )) 
′ 

−	3 ((σ	2 + 	1 ) 
′ + 	3 ( σ	1 + 	2 ) )) sin [ χ1 s + χ2 ] ) p 2 

−((((σ	2 + 	1 ) 
′ + 	3 ( σ	1 + 	2 ) ) 

′ + 	3 ((σ	1 + 	2 ) 
′ − 	3 (σ	2 

+ 	1 ))) sin ϕ + ((	1 ( σ	1 + 	2 )+ 	2 (σ	2 + 	1 ) ) 
′ 
) cos ϕ) p 3 . (5.5) 

�

heorem 5.2. The B obeys a uniformly quasi accelerated motion iff

(
 

′′ sin ϕ sin [ χ1 s + χ2 ] + ( ( 
 	1 − 	1 	3 − 	 ′ 
2 ) 

′ − 	3 (
 	2 

−	2 	3 + 	 ′ 
1 )) cos [ χ1 s + χ2 ] + ((
 	2 − 	2 	3 + 	 ′ 

1 ) 
′ 

+ 	3 (
 	1 − 	1 	3 − 	 ′ 
2 )) cos ϕ sin [ χ1 s + χ2 ] ) = 0 , 

(
 

′′ sin ϕ cos [ χ1 s + χ2 ] − ( ( 
 	1 − 	1 	3 − 	 ′ 
2 ) 

′ − 	3 (
 	2 

−	2 	3 + 	 ′ 
1 )) sin [ χ1 s + χ2 ] + ((
 	2 − 	2 	3 + 	 ′ 

1 ) 
′ 

+ 	3 (
 	1 − 	1 	3 − 	 ′ 
2 )) cos ϕ cos [ χ1 s + χ2 ] ) = 0 , 

(
 

′′ cos ϕ − ((
 	2 − 	2 	3 + 	 ′ 
1 ) 

′ 

+ 	3 (
 	1 − 	1 	3 − 	 ′ 
2 )) sin ϕ) = 0 . (5.6) 

roof. From magnetic field, we get 

 s B = (
 

′ sin ϕ sin [ χ1 s + χ2 ] + (
 	1 −	1 	3 −	 ′ 
2 ) cos [ χ1 s + χ2 ] 

+(
 	2 − 	2 	3 + 	 ′ 
1 ) cos ϕ sin [ χ1 s + χ2 ] ) p 1 

+(
 

′ sin ϕ cos [ χ1 s + χ2 ] 

−(
 	1 − 	1 	3 − 	 ′ 
2 ) sin [ χ1 s + χ2 ] + (
 	2 − 	2 	3 + 	 ′ 

1 )

cos ϕ cos [ χ1 s + χ2 ] ) p 2 

+(
 

′ cos ϕ − (
 	2 − 	2 	3 + 	 ′ 
1 ) sin ϕ) p 3 . (5.7)

From Fermi Walker derivative and following equation we have 

bove system. 

 

FW 

s ∇ s B = (
 

′′ sin ϕ sin [ χ1 s + χ2 ] + ( ( 
 	1 − 	1 	3 − 	 ′ 
2 ) 

′ 

−	3 (
 	2 − 	2 	3 + 	 ′ 
1 )) cos [ χ1 s + χ2 ] 

+((
 	2 − 	2 	3 + 	 ′ 
1 ) 

′ + 	3 (
 	1 − 	1 	3 

−	 ′ 
2 )) cos ϕ sin [ χ1 s + χ2 ] ) p 1 

+(
 

′′ sin ϕ cos [ χ1 s + χ2 ] 

−((
 	1 − 	1 	3 − 	 ′ 
2 ) 

′ − 	3 (
 	2 − 	2 	3 + 	 ′ 
1 )) 

sin [ χ1 s + χ2 ] + ((
 	2 − 	2 	3 + 	 ′ 
1 ) 

′ 

+ 	3 (
 	1 − 	1 	3 − 	 ′ 
2 )) cos ϕ cos [ χ1 s + χ2 ] ) p 2 
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Fig. 1. Electrical energy of φ( 
˚
e π

( 0 ) 
) in the electric field E . 

Fig. 2. Electrical energy of φ( 
˚
e π

(1) 
) in the electric field E . 
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�

e

7

t

s

+(
 

′′ cos ϕ − ((
 	2 − 	2 	3 + 	 ′ 
1 ) 

′ 

+ 	3 (
 	1 − 	1 	3 − 	 ′ 
2 )) sin ϕ) p 3 . (5.8) 

�

In terms of electromagnetic fields, we may give: 

By using velocity quasi magnetic fields, we get 

(E ) = −((	1 ( σ	1 + 	2 )+ 	2 (σ	2 + 	1 )) sin ϕ sin [ χ1 s + χ2 ] 

+ 
 (σ	2 + 	1 ) cos [ χ1 s + χ2 ] − 
 ( σ	1 + 	2 ) 

cos ϕ sin [ χ1 s + χ2 ] ) p 1 − ((	1 ( σ	1 + 	2 ) 

+ 	2 (σ	2 + 	1 )) sin ϕ cos [ χ1 s + χ2 ] − 
 (σ	2 + 	1 ) 

sin [ χ1 s + χ2 ] − 
 ( σ	1 + 	2 ) cos ϕ cos [ χ1 s + χ2 ] ) p 2 

−((	1 ( σ	1 + 	2 )+ 	2 (σ	2 + 	1 )) cos ϕ 

+ 
 ( σ	1 + 	2 ) sin ϕ) p 3 . (5.9) 

Thus, energy flux density is given by 

 = ((	1 ( σ	1 + 	2 )+ 	2 (σ	2 + 	1 )) sin ϕ sin [ χ1 s + χ2 ] 

+ 
 (σ	2 + 	1 ) cos [ χ1 s + χ2 ] − 
 ( σ	1 + 	2 ) 

cos ϕ sin [ χ1 s + χ2 ] ) p 1 + ((	1 ( σ	1 + 	2 )+ 	2 (σ	2 + 	1 )) 

sin ϕ cos [ χ1 s + χ2 ] − 
 (σ	2 + 	1 ) sin [ χ1 s + χ2 ] 

−
 ( σ	1 + 	2 ) cos ϕ cos [ χ1 s + χ2 ] ) p 2 

+((	1 ( σ	1 + 	2 )+ 	2 (σ	2 + 	1 )) cos ϕ 

+ 
 ( σ	1 + 	2 ) sin ϕ) p 3 . (5.10) 

. Application to potential electrical energy 

In this part, we construct polar plot for time variation of po- 

ential electrical energy in the cold plasma by its electric field and 

nergy flux density in radial direction. 

• The electrical energy of the electric field in the electric field 

E (φ( 
˚
e π( 0 ) )) = ( cos [ χ1 s + χ2 ] β1 + cos ϕ sin [ χ1 s + χ2 ] β2 ) 

((σ	2 + 	1 ) cos ϕ sin [ χ1 s + χ2 ] + ( σ	1 + 	2 ) 

cos [ χ1 s + χ2 ] ) + ( cos ϕ cos [ χ1 s + χ2 ] β2 

− sin [ χ1 s + χ2 ] β1 )((σ	2 + 	1 ) cos ϕ cos [ χ1 s + χ2 ] 

−( σ	1 + 	2 ) sin [ χ1 s + χ2 ] ) 

+ sin ϕβ2 (σ	2 + 	1 ) sin ϕ. (6.1) 

Fig. 1 presents the polar modeling for quasi time variation of 

lectrical energy of φ( 
˚
e π
( 0 ) 

) corresponding to quasi radial direction. 

E (φ( 
˚
e π( 1 ) )) = (
 sin [ χ1 s + χ2 ] cos ϕ − sin ϕβ1 sin [ χ1 s + χ2 ] ) 

((σ	2 + 	1 ) cos ϕ sin [ χ1 s + χ2 ] + ( σ	1 + 	2 ) 

cos [ χ1 s + χ2 ] ) + (
 cos [ χ1 s + χ2 ] cos ϕ 

− sin ϕβ1 cos [ χ1 s + χ2 ] )((σ	2 + 	1 ) 

cos ϕ cos [ χ1 s + χ2 ] −( σ	1 + 	2 ) sin [ χ1 s + χ2 ] ) 

+(β1 cos ϕ + 
 sin ϕ)(σ	2 + 	1 ) sin ϕ. (6.2) 

Fig. 2 presents the polar modeling for quasi time variation of 

lectrical energy of φ( 
˚
e π
( 1 ) 

) corresponding to quasi radial direction. 

E (φ( 
˚
e π( 2 ) )) = −( sin ϕβ2 sin [ χ1 s + χ2 ] + cos [ χ1 s + χ2 ] 
 ) 

((σ	2 + 	1 ) cos ϕ sin [ χ1 s + χ2 ] + ( σ	1 + 	2 ) 

cos [ χ1 s + χ2 ] ) + ( sin [ χ1 s + χ2 ] 
 

−β2 sin ϕ cos [ χ1 s + χ2 ] )((σ	2 + 	1 ) 

cos ϕ cos [ χ1 s + χ2 ] − ( σ	1 + 	2 ) sin [ χ1 s + χ2 ] ) 

−β2 cos ϕ (σ	2 + 	1 ) sin ϕ . (6.3) 
5 
Fig. 3 presents the polar modeling for quasi time variation of 

lectrical energy of φ( 
˚
e π
( 2 ) 

) corresponding to quasi radial direction. 

• The electrical energy of the electric field in the magnetic field 

E ( B) = ((σ	2 + 	1 ) cos ϕ sin [ χ1 s + χ2 ] + ( σ	1 + 	2 ) 

cos [ χ1 s + χ2 ] ) 
2 + ((σ	2 + 	1 ) cos ϕ cos [ χ1 s + χ2 ] 

−( σ	1 + 	2 ) sin [ χ1 s + χ2 ] ) 
2 + (σ	2 + 	1 ) 

2 sin 

2 ϕ. (6.4) 

Fig. 4 presents the polar modeling for quasi time variation of 

lectrical energy of B corresponding to quasi radial direction. 

. Physical and geometrical properties with conclusions 

It can be noted that the energy flux density and the string flux 

ension for the model have not a singularity in the Heisenberg 

pace with a quasi frame. 
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Fig. 3. The electrical energy of φ( 
˚
e π

( 2 ) 
) in the electric field E . 

Fig. 4. Potential energy of the energy flux density. 
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In this section, we construct an orthogonal modern loop in 

 uniform electric and magnetic field, an electric dipole on the 

enter of a twisting charged spherical framework and a magnetic 

ipole on the vector field of a protracted solenoid; in exclusive 

ase, the hidden quasi momentum completely balances the elec- 

romagnetic quasi momentum, so the total is zero, logical with the 

enter of energy flux. Ampere’s law ∇ × B = μ0 J to recover the 

odern density in the ordinary expression of hidden quasi mo- 

entum, we get 

p hid = −ε0 

∫ 
(E × B) dτ. (7.1) 

heorem 7.1. In Heisenberg space, hidden momentum is given by 

p hid = −ε0 

∫ 
(((	1 ( σ	1 + 	2 )+ 	2 (σ	2 + 	1 )) sin ϕ sin [ χ1 s + χ2 ] 
6 
+ 
 (σ	2 + 	1 ) cos [ χ1 s + χ2 ] − 
 ( σ	1 + 	2 ) 

cos ϕ sin [ χ1 s + χ2 ] ) p 1 + ((	1 ( σ	1 + 	2 ) 

+ 	2 (σ	2 + 	1 )) sin ϕ cos [ χ1 s + χ2 ] − 
 (σ	2 + 	1 ) 

sin [ χ1 s + χ2 ] − 
 ( σ	1 + 	2 ) cos ϕ cos [ χ1 s + χ2 ] ) p 2 

+((	1 ( σ	1 + 	2 )+ 	2 (σ	2 + 	1 )) cos ϕ 

+ 
 ( σ	1 + 	2 ) sin ϕ) p 3 ) dτ. (7.2) 

roof. From above integral, the magnetic or electric field is turned 

ff, the field quasi momentum expires, the hidden quasi momen- 

um is consumed, and a few elements in the system may hold an 

nfluence. Also, there is no distinct sense why this impulse should 

quivalent the momentum originally stored in the fields is zero. 

hus, hidden quasi momentum is fixed iff

((	1 ( σ	1 + 	2 )+ 	2 (σ	2 + 	1 )) sin ϕ sin [ χ1 s + χ2 ] 

+ 
 (σ	2 + 	1 ) cos [ χ1 s + χ2 ] − 
 ( σ	1 + 	2 ) 

cos ϕ sin [ χ1 s + χ2 ] ) = 0 , +((	1 ( σ	1 + 	2 ) 

+ 	2 (σ	2 + 	1 )) sin ϕ cos [ χ1 s + χ2 ] − 
 (σ	2 + 	1 ) 

sin [ χ1 s + χ2 ] − 
 ( σ	1 + 	2 ) cos ϕ cos [ χ1 s + χ2 ] ) = 0 , 

+((	1 ( σ	1 + 	2 )+ 	2 (σ	2 + 	1 )) cos ϕ 

+ 
 ( σ	1 + 	2 ) sin ϕ) = 0 . (7.3) 

This completes the proof. �

. Conclusion 

The comprehensive applications for optical electromagnetic 

uasi momentum constructions in distinctive areas of optics and 

echnology. By utilize magnetic quasi momentum, principal flex- 

ble material researchers have determined modern types of ma- 

hinery in theoretical physics, energy systems, optics, and consti- 

utional materials. 

Magnetic flux executes an essential part in geometric design 

nd style, applied physics, and structural motion. 

The main novelty of this paper is to construct a new relation- 

hip between Fermi Walker parallel transportation and uniformly 

uasi accelerated motion in the Heisenberg space. 

In our work, we show that energy and magnetic flux density 

an be stated by Frenet fields in Heisenberg space. Moreover, we 

btain potential energy in the cold plasma with respect to its elec- 

ric field and energy flux density in the radial direction. In our pos- 

ible future work beneath this kind of idea, we offer to review the 

agnetic torque of velocity magnetic particles in Heisenberg space. 
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