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Abstract
In this paper, we construct properties of quasi recursional normal electromagnetic flexible 
elastic quasi microscale beams in terms of quasi normalized operator. We give new charac-
terizations for ferromagnetic electric normalized quasi optimistic density with quasi frame. 
Finally, we design optical applications for recursional electromagnetic flexible elastic quasi 
microscale beam with optical quasi resonator.

Keywords Optical quantum · Quasi normal quantum · Flexible elastic microscale · Optical 
optimistic density

1 Introduction

Flexible optical waves and soft optical fibers are becoming ideal designs in fields of physi-
cal and optical monitoring, phase and geometric flux, motion, recursional microscale, opti-
cal interaction. The comprehensive optical geometric influences of electromagnetic flux are 
performed in vortex optical systems, optical modeling, and optical dynamics. Also, physi-
cal problems for optical waves are principally constructed by breaking on beaches, waves 
in rivers, ocean waves, ship waves, wave oscillations. Optical wave model describes propa-
gation of recursional waves in diverse media with liquid flow, elastic fluid flow, lakes, riv-
ers, and ocean (Vithya and Rajan 2020; Parto-haghighi and Manafian 2020; Arefin et al. 
2022; Lu and Kim 2014; Ryu 2018; Zhong 2014; Sun et al. 2017; Körpınar et al. 2020a, 
b; Ricca 2005; Körpınar and Körpınar 2021; Körpınar et  al. 2021, 2021a; Körpınar and 
Körpınar 2021b; Körpınar et al. 2021c).

Optical electromagnetic flux models are physical representations of the flow of elec-
tromagnetic energy in optical systems. Optical vortex filament models and optical elec-
tromagnetic flux models to gain insights into the behavior of electromagnetic fields in 
various systems (Diaz and Felix-Navarro 2004; Wang 2013; Sordo 2019; Qu 2018; Zhu 
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2013; Fassler and Majidi 2015; Yan 2019; Körpınar and Körpınar 2021; Körpınar et al. 
2021a, b; Körpınar and Körpınar 2021; Gürbüz 2005; Körpınar and Körpınar 2021; 
Körpınar et al. 2021a, b; Körpınar and Körpınar 2021; Körpınar et al. 2022).

Triboelectric optical waves for recursive sensing density are presented by optical 
applications, optical signal detection, optical imaging, PTT, and PDT. Modeling of 
physical models, numerical simulations, and experimental data to develop accurate rep-
resentations of optical flux systems. Advances in computational techniques have been 
provided for quantum models, contributing to the design and optimization of a wide 
range of optical systems (Yu 2017; Körpınar et al. 2022; Yu 2017; Dong 2017; He 2017; 
Li 2014; Zhang 2017; Luo and Wang 2019; Wang et  al. 2015; Guo and Ding 2008; 
Vieira and Horley 2012; Hasimoto 1972; Ricca 1992; Balakrishnan et al. 1993; Barros 
et al. 1995, 1999; Körpınar 2020; Körpınar et al. 2020, 2021a, b; Körpınar and Körpınar 
2021a, b).

The organization of our paper is as follows. First, we construct properties of quasi recur-
sional normal electromagnetic flexible elastic quasi microscale beams in terms of quasi 
normalized operator. We give new characterizations for ferromagnetic electric normalized 
quasi optimistic density with quasi frame. Finally, we obtain optical application for recur-
sional electrical flexible elastic quasi microscale beam with optical quasi resonator.

2  Optical quasi recursional operator

Let � be quasi optical curve in the ordinary space. Then, quasi field equations are

where �1, �1, �1 are quasi curvatures.
Lorentz fields are given by

where � = �(tq) ⋅ bq. Electromagnetic fields are 

where mass m and electric charge e of charged particle �.
Putting

where �1, �2, �3 are smooth potential.
♠ Flows quasi frame are

∇stq =�1nq + �2bq,

∇snq = − �1tq + �3bq,

∇sbq = − �2tq − �3nq,

�(tq) =�1nq + �bq,

�(nq) = − �1tq + �3bq,

�(bq) = − �tq − �3nq,

B =�3tq − �nq + �1bq,

E = −
m

e
tq + �1(1 −

m

e
)nq⇓⇐� −

m

e
�2)bq,

��

�t
= �1tq + �2nq + �3bq,
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where � is evolution potential.
⋇ Optical normalization quasi operators are

and

Also, we get

and

⋇ Optical normalization quasi operators of above product fields are

∇ttq =

(

�1�1+
��2

�s
−�3�3

)

nq +

(

�2�1 +
��3

�s
+ �2�3

)

bq,

∇tnq = −

(

�1�1−�3�3+
��2

�s

)

tq + �bq,

∇tbq = −

(

�2�1 +
��3

�s
+ �2�3

)

tq − �nq,

N�(tq) =

(

∫�

(�2

1
+ �2�)d�

)

tq + �1nq + �bq,

N�(nq) =

(

∫�

�2�3d�

)

tq + �3bq,

N�(bq) = −

(

∫�

�1�3d�

)

tq − �3nq,

NB =

(

∫�

(−��1 + �2�1)d�

)

tq − �nq + �1 bq,

NE =

(

∫�

(

�2

1

(

1 −
m

e

)

+

(

� −
m

e
�2

)

�2

)

d�

)

tq

+ �1

(

1 −
m

e

)

nq +

(

� −
m

e
�2

)

bq.

∇s�(tq) = − (�2

1
+ �2�)tq + (

�

�s
�1 − �3�)nq +

(

�

�s
� + �1�3

)

bq,

∇s�(nq) = − (
�

�s
�1 + �3�2)tq − (�2

1
+ �2

3
)nq +

(

�

�s
�3 − �1�2

)

bq,

∇s�(bq) =(�3�1 −
�

�s
�)tq − (��1 +

�

�s
�3)nq −

(

��2 + �2

3

)

bq.

tq × ∇s�(tq) =

(

�

�s
�1 − �3�

)

bq −

(

�

�s
� + �1�3

)

nq,

tq × ∇s�(nq) = −
(

�2

1
+ �2

3

)

bq −

(

�

�s
�3 − �1�2

)

nq,

tq × ∇s�(bq) = −

(

��1 +
�

�s
�3

)

bq + (��2 + �2

3
)nq.
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Then

For electromagnetic fields, we get

and

N⇐tq × ∇s�(tq)) =

(

∫�

(

−

(

�

�s
� + �1�3

)

�1 +

(

�

�s
�1 − �3�

)

�2

)

d�

)

tq

−

(

�

�s
� + �1�3

)

nq +

(

�

�s
�1 − �3�

)

bq,

N⇐tq × ∇s�(nq)) =

(

∫�

(

−

(

�

�s
�3 − �1�2

)

�1 −
(

�2

1
+ �2

3

)

�2

)

d�

)

tq

−

(

�

�s
�3 − �1�2

)

n q − (�2

1
+ �2

3
)bq,

N⇐tq × ∇s�(bq)) =

(

∫�

(

(

��2 + �2

3

)

�1 −

(

��1 +
�

�s
�3

)

�2

)

d�

)

tq

+
(

��2 + �2

3

)

nq −

(

��1 +
�

�s
�3

)

bq.

R⇐�(tq)) = −

(

∫�

(

−

(

�

�s
� + �1�3

)

�1 +

(

�

�s
�1 − �3�

)

�2

)

d�

)

tq

+

(

�

�s
� + �1�3

)

nq −

(

�

�s
�1 − �3�

)

bq,

R⇐�(nq)) = −

(

∫�

(

−

(

�

�s
�3 − �1�2

)

�1 −
(

�2

1
+ �2

3

)

�2

)

d�

)

tq

+

(

�

�s
�3 − �1�2

)

n q +
(

�2

1
+ �2

3

)

bq,

R⇐�(bq)) = −

(

∫�

(

(

��2 + �2

3

)

�1 −

(

��1 +
�

�s
�3

)

�2

)

d�

)

tq

−
(

��2 + �2

3

)

nq

+

(

��1 +
�

�s
�3

)

bq.

∇sB =

(

�

�s
�3 + ��1 − �2�1

)

tq +

(

�3�1 −
�

�s
� − �3�1

)

nq

+

(

�

�s
�1 − ��3 + �3�2

)

bq

∇sE = −

(

�2

1

(

1 −
m

e

)

+ �2

(

� −
m

e
�2

))

tq +

(

�

�s
�1

(

1 −
m

e

)

− �1
m

e

− �3

(

� −
m

e
�2

))

nq +

(

�

�s

(

� −
m

e
�2

)

+ �1

(

1 −
m

e

)

�3 −
m

e
�2

)

bq

tq × ∇sB = −

(

�

�s
�1 − ��3 + �3�2

)

nq +

(

�3�1 −
�

�s
� − �3�1

)

bq,

tq × ∇sE = −

(

�

�s

(

� −
m

e
�2

)

+ �1

(

1 −
m

e

)

�3 −
m

e
�2

)

nq

+

(

�

�s
�1

(

1 −
m

e

)

− �1
m

e
− �3

(

� −
m

e
�2

))

bq.



New optical quantum hyperbolic recursional ferromagnetic…

1 3

Page 5 of 18 535

⋇ Optical normalization quasi operators of above product fields are

⋇ Recursional quasi operators of above product electromagnetic fields are

2.1  Recursional electromagnetical �(tq) microscale beam

⋇ Quasi ℚnq− recursional magnetical �(tq) flexible elastic quasi ℚnq−microscale beam 
for quasi normal fiber is

where Vqn

b
 is recursional quasi magnetic  ℚnq−flexibility potential.

Firstly, normalized operator of flexible �(tq) is

where � = ∇tnq ⋅ bq.

⋇ Quasi optical ℚnq− flexible electroosmotic magnetical �(tq)  normalized quasi 
optimistical density is 

 (tq × ∇s) =
(

∫�

(

−
( �
�s

�1 − ��3 + �3�2
)

�1 −
(

�3�1 −
�
�s

� − �3�1
)

�2
)

d�
)

tq

−
( �
�s

�1 − ��3 + �3�2
)

nq +
(

�3�1 −
�
�s

� − �3�1
)

bq

 (tq × ∇s) =
(

∫�

(

−
( �
�s

(

� − m
e
�2
)

+ �1
(

1 − m
e

)

�3 −
m
e
�2
)

�1 +
( �
�s

�1(1

−m
e
) − �1

m
e
− �3(� − m

e
�2)

)

�2
)

d�
)

tq−
( �
�s

(

� − m
e
�2
)

+�1
(

1 − m
e

)

�3 −
m
e
�2
)

nq +
( �
�s

�1
(

1 − m
e

)

−�1
m
e
− �3

(

� − m
e
�2
))

bq.

R⇐B) =

(

∫�

((

�

�s
�1 − ��3 + �3�2

)

�1 +

(

�3�1 −
�

�s
� − �3�1

)

�2

)

d�

)

tq

+

(

�

�s
�1 − ��3 + �3�2

)

nq −

(

�3�1 −
�

�s
� − �3�1

)

bq

R⇐E⇒ =

(

∫�

((

�

�s

(

� −
m

e
�2

)

+ �1

(

1 −
m

e

)

�3 −
m

e
�2

)

�1 −

(

�

�s
�1

(

1 −
m

e

)

−�1
m

e
− �3

(

� −
m

e
�2

))

�2

)

d�
)

tq⇓
(

�

�s

(

� −
m

e
�2

)

+ �1

(

1 −
m

e

)

�3

−
m

e
�2

)

nq −

(

�

�s
�1

(

1 −
m

e

)

− �1
m

e
− �3

(

� −
m

e
�2

))

bq.

B
qn
RM�(tq) = V

qn

b ∫ ∫F

R(B)⋅N∇t�
(

tq
)

dF,

N∇t�
(

tq
)

=

(

∫�

((

−�� +
��1

�t

)

�1 +

(

��1 +
��

�t

)

�2

)

d�

)

tq

+

(

−�� +
��1

�t

)

nq +

(

��1 +
��

�t

)

bq.
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⋇ Quasi recursional normal magnetical �(tq) flexible elastic quasi ℚnq−microscale beam 
is 

where Vqn

b
 is recursional quasi normal magnetic ℚnq−flexibility potential.

⋇ Quasi recursional ferromagnetic normal magnetical �(tq) flexible elastic quasi 
microscale beam is 

where Vqn

b
 is recursional quasi normal magnetic flexibility potential.

By quasi model, we get

Optical ferromagnetic �(tq) magnetic ℚnq−optimistic density, we obtain

⋇ Quasi recursional ferromagnetic normal magnetical �
(

tq
)

 viscoelastic quasi microscale 
beam is

BND�(tq)
=

(

∫�

((

�

�s
�1 − ��3 + �3�2

)

�1 +

(

�3�1 −
�

�s
�

−�3�1
)

�2
)

d�
)

(

∫�

((

−�� +
��1

�t

)

�1 +

(

��1 +
��

�t

)

�2

)

d�

)

+ (−��

+
��1

�t

)

(

�

�s
�1 − ��3 + �3�2

)

−

(

�3�1 −
�

�s
� − �3�1

)

(

��1 +
��

�t

)

.

BRM�(tq)
= V

qn

b ∫ ∫F

(

−

(

�3�1 −
�

�s
� − �3�1

)

(

��1 +
��

�t

)

+

(

∫�

((

�

�s
�1 − ��3 + �3�2

)

�1 +

(

�3�1 −
�

�s
�

−�3�1
)

�2
)

d�
)

(

∫�

((

−�� +
��1

�t

)

�1 +

(

��1 +
��

�t

)

�2

)

d�

)

+

(

−�� +
��1

�t

)

(

�

�s
�1 − ��3 + �3�2

)

)

dF,

BRM∗

�(tq)
= V

qn

b ∫ ∫F

R(B)⋅N(�
(

tq
)

× ∇2

tq
�(tq))dF,

N
(

�
(

tq
)

× ∇tq
�
(

tq
)

)

=

(

∫�

(

−�
(

�2

1
+�2�

)

�1 + �1
(

�2

1

+�2�
)

�2
)

d�
)

tq − �
(

�2

1
+�2�

)

nq+�1
(

�2

1
+�2�

)

bq.

BND∗

�(tq)
=

(

∫�

((

�

�s
�1 − ��3 + �3�2

)

�1 +

(

�3�1 −
�

�s
�

−�3�1
)

�2
)

d�
)

(

∫�

(

−�
(

�2

1
+�2�

)

�1 + �1
(

�2

1
+�2�

)

�2
)

d�

)

− �
(

�2

1

+�2�
)

(

�

�s
�1 − ��3 + �3�2

)

−

(

�3�1 −
�

�s
� − �3�1

)

�1
(

�2

1
+�2�

)

.



New optical quantum hyperbolic recursional ferromagnetic…

1 3

Page 7 of 18 535

⋇ Quasi recursional normal electrical �(tq) flexible elastic quasi ℚnq−microscale beam is 

where Vqn
�

 is recursional quasi normal magnetic electric potential.
⋇ Optical quasi flexible ℚnq−electroosmotic electrical �(tq ) normalized ℚnq− optimis-

tic density is

⋇ Quasi recursional normal electrical �(tq) flexible elastic quasi microscale beam is 

where Vqn
�

 is recursional quasi normal magnetic electric potential.
Normalized quasi ferromagnetic �(tq) electric quasi optimistic density is

BRM∗

�(tq)
= V

qn

b ∫ ∫F

(

−�
(

�2

1
+�2�

)

(

�

�s
�1 − ��3 + �3�2

)

+

(

∫�

((

�

�s
�1

−��3 + �3�2
)

�1 +

(

�3�1 −
�

�s
� − �3�1

)

�2

)

d�
)

(

∫�

(

−�
(

�2

1
+�2�

)

�1

+�1
(

�2

1
+�2�

)

�2
)

d�
)

−

(

�3�1 −
�

�s
� − �3�1

)

�1
(

�2

1
+�2�

)

)

dF.

ERM�(tq)V
qn
� ∫ ∫F

R(E)⋅N∇t�
(

tq
)

dF,

END�(tq)
=

(

∫�

((

−�� +
��1

�t

)

�1 +

(

��1 +
��

�t

)

�2

)

d�

)(

∫�

((

�

�s
(�

−
m

e
�2

)

+ �1

(

1 −
m

e

)

�3 −
m

e
�2

)

�1 −

(

�

�s
�1

(

1 −
m

e

)

− �1
m

e
− �3(�

−
m

e
�2

))

�2

)

d�
)

+

(

−�� +
��1

�t

)

(

�

�s

(

� −
m

e
�2

)

+ �1

(

1 −
m

e

)

�3

−
m

e
�2

)

− (
�

�s
�1(1 −

m

e
) − �1

m

e
− �3(� −

m

e
�2))(��1 +

��

�t
).

ERM�(tq)
= Vqn

� ∫ ∫F

(

−

(

�

�s
�1

(

1 −
m

e

)

− �1
m

e
− �3

(

� −
m

e
�2

))

(

��1 +
��

�t

)

+

(

∫�

((

−�� +
��1

�t

)

�1 +

(

��1 +
��

�t

)

�2

)

d�

)(

∫�

((

�

�s

(

� −
m

e
�2

)

+�1(1 −
m

e
)�3 −

m

e
�2

)

�1 −

(

�

�s
�1

(

1 −
m

e

)

− �1
m

e
− �3

(

� −
m

e
�2

))

�2

)

d�
)

+

(

−�� +
��1

�t

)

(

�

�s

(

� −
m

e
�2

)

+ �1

(

1 −
m

e

)

�3 −
m

e
�2

)

)

dF,



 T. Körpinar, Z. Körpinar 

1 3

535 Page 8 of 18

⋇ Quasi recursional ferromagnetic normal electrical �(tq) flexible elastic quasi microscale 
beam is 

Optical quasi model for ferromagnetical normal recursional electric �(tq) flexible elastic 
quasi ℚ nq−microscale beam with optical ring quasi resonator is illustrated in Fig. 1.

2.2  Recursional electromagnetical �(nq) microscale beam

⋇ Quasi recursional normal magnetic �( nq) flexible elastic quasi ℚnq−microscale 
beam is presented

END∗

�(tq)
= −

(

�

�s
�1

(

1 −
m

e

)

− �1
m

e
− �3

(

� −
m

e
�2

))

�1
(

�2

1
+�2�

)

+

(

∫�

(

−�
(

�2

1
+�2�

)

�1 + �1
(

�2

1
+�2�

)

�2
)

d�

)(

∫�

((

�

�s

(

� −
m

e
�2

)

+ �1(1

−
m

e

)

�3 −
m

e
�2

)

�1 −

(

�

�s
�1

(

1 −
m

e

)

− �1
m

e
− �3

(

� −
m

e
�2

))

�2

)

d�
)

− �
(

�2

1
+�2�

)

(

�

�s

(

� −
m

e
�2

)

+ �1

(

1 −
m

e

)

�3 −
m

e
�2

)

.

ERM∗

�(tq)
= Vqn

� ∫ ∫F

(

−�
(

�2

1
+�2�

)

(

�

�s

(

� −
m

e
�2

)

+ �1

(

1 −
m

e

)

�3 −
m

e
�2

)

−

(

�

�s
�1

(

1 −
m

e

)

− �1
m

e
− �3

(

� −
m

e
�2

))

�1
(

�2

1
+�2�

)

+

(

∫�

(

−�
(

�2

1

+�2�
)

�1 + �1
(

�2

1
+�2�

)

�2
)

d�
)

(

∫�

((

�

�s

(

� −
m

e
�2

)

+ �1

(

1 −
m

e

)

�3

−
m

e
�2

)

�1 −

(

�

�s
�1

(

1 −
m

e

)

− �1
m

e
− �3

(

� −
m

e
�2

))

�2

)

d�
))

dF.

Fig. 1  Optical ferromagnetic 
normal recursional electric �(tq ) 
microscale beam
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where Vqn

b
 is recursional quasi normal magnetic ℚnq−flexibility potential.

Quasi normalize operator for flexible �(nq) is

Magnetic normalize quasi ℚnq−optimistic density is

⋇ Quasi recursional normal magnetical �(nq) flexible elastic quasi microscale beam is

where Vqn

b
 is recursional quasi normal magnetic ℚnq−flexibility potential.

⋇ Quasi recursional ferromagnetic normal magnetical �(nq) flexible elastic quasi 
microscale beam is presented

where Vqn

b
 is recursional quasi normal magnetic flexibility potential.

Normalized calculations, we get

BRM�(nq)
= V

qn

b ∫ ∫F

R⇐B) ⋅N∇t�
(

nq
)

dF,

N∇t�
(

nq
)

=

(

∫�

(

−

((

��2

�s
−�3�3+�1�1

)

�1 + ��3

)

�1 +

(

��3

�t

−�1

(

��3

�s
+ �2�3 + �2�1

))

�2

)

d�

)

tq −

((

��2

�s
−�3�3

+�1�1
)

�1 + ��3
)

nq +

(

��3

�t
− �1

(

��3

�s
+ �2�3 + �2�1

))

bq.

BND�(nq)
=

(

∫�

((

�

�s
�1 − ��3 + �3�2

)

�1 +

(

�3�1 −
�

�s
�

−�3�1
)

�2
)

d�
)

(

∫�

(

−

((

��2

�s
−�3�3+�1�1

)

�1 + ��3

)

�1 +

(

��3

�t

−�1

(

��3

�s
+ �2�3 + �2�1

))

�2

)

d�

)

−

(

�

�s
�1 − ��3 + �3�2

)

((

��2

�s
−�3�3

+�1�1
)

�1 + ��3
)

−

(

�3�1 −
�

�s
� − �3�1

)

(

��3

�t
− �1

(

��3

�s
+ �2�3 + �2�1

))

BRM�(nq)
= V

qn

b ∫ ∫F

(

−

(

�3�1 −
�

�s
� − �3�1

)

(

��3

�t
− �1

(

��3

�s

+�2�3 + �2�1
))

+

(

∫�

((

�

�s
�1 − ��3 + �3�2

)

�1 +
(

�3�1

−
�

�s
� − �3�1

)

�2

)

d�
)

(

∫�

(

−

((

��2

�s
−�3�3+�1�1

)

�1

+��3
)

�1 +

(

��3

�t
− �1

(

��3

�s
+ �2�3 + �2�1

))

�2

)

d�

)

−

(

�

�s
�1 − ��3 + �3�2

)

((

��2

�s
−�3�3+�1�1

)

�1 + ��3

))

dF,

BRM∗

�(tq)
= V

qn

b ∫ ∫F

R⇐B)⋅N(�(nq) × ∇2

tq
�(nq))dF,
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Ferromagnetic quasi normalized �(nq) optimistic density is

⋇ Quasi recursional ferromagnetic normal magnetical �(nq) flexible elastic quasi micro-
scale beam is

⋇ Quasi recursional normal electrical �(nq) quasi microscale beam is presented

where Vqn
�

 is recursional quasi normal magnetic electric potential.
Quasi normalize electric ℚnq−optimistic �(nq) density is

N
(

�
(

nq
)

× ∇2

tq
�
(

nq
)

)

=

(

∫�

((

�1

(

��3

�s
− �2�1

)

+ �3

(

��1

�s
+ �2�3

))

�1

+
(

�2

1
+�2

3

)

�1�2
)

d�
)

tq +

(

�1

(

��3

�s
− �2�1

)

+ �3

(

��1

�s
+ �2�3

))

nq +
(

�2

1
+�2

3

)

�1bq.

BND∗

�(nq)
=

(

∫�

((

�1

(

��3

�s
− �2�1

)

+ �3

(

��1

�s
+ �2�3

))

�1 +
(

�2

1

+�2

3

)

�1�2
)

d�
)

(

∫�

((

�

�s
�1 − ��3 + �3�2

)

�1 +

(

�3�1 −
�

�s
�

−�3�1
)

�2
)

d�
)

+

(

�1

(

��3

�s
− �2�1

)

+ �3

(

��1

�s
+ �2�3

))

(

�

�s
�1

−��3 + �3�2
)

−
(

�2

1
+�2

3

)

�1

(

�3�1 −
�

�s
� − �3�1

)

.

BRM∗

�(tq)
= V

qn

b ∫ ∫F

((

�1

(

��3

�s
− �2�1

)

+ �3

(

��1

�s
+ �2�3

))

(

�

�s
�1

−��3 + �3�2
)

+

(

∫�

((

�1

(

��3

�s
− �2�1

)

+ �3

(

��1

�s
+ �2�3

))

�1 +
(

�2

1

+�2

3

)

�1�2
)

d�
)

(

∫�

((

�

�s
�1 − ��3 + �3�2

)

�1 +

(

�3�1 −
�

�s
�

−�3�1
)

�2
)

d�
)

−
(

�2

1
+�2

3

)

�1

(

�3�1 −
�

�s
� − �3�1

))

dF.

ERM�(nq) = Vqn
� ∫ ∫F

R(E)⋅N∇t�
(

nq
)

dF,

END�(nq)
=

(

∫�

(

−

((

��2

�s
−�3�3+�1�1

)

�1 + ��3

)

�1 +

(

��3

�t
− �1

(

��3

�s

+�2�3 + �2�1
))

�2
)

d�
)

(

∫�

((

�

�s

(

� −
m

e
�2

)

+ �1

(

1 −
m

e

)

�3 −
m

e
�2

)

�1

−

(

�

�s
�1

(

1 −
m

e

)

− �1
m

e
− �3

(

� −
m

e
�2

))

�2

)

d�
)

−

((

��2

�s
−�3�3

+�1�1
)

�1 + ��3
)

(

�

�s

(

� −
m

e
�2

)

+ �1

(

1 −
m

e

)

�3 −
m

e
�2

)

−

(

�

�s
�1(1

−
m

e

)

− �1
m

e
− �3

(

� −
m

e
�2

))

(

��3

�t
− �1

(

��3

�s
+ �2�3 + �2�1

))

.
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⋇ Quasi recursional normal electrical �(nq) flexible elastic quasi microscale beam is 
presented

where Vqn
�

 is recursional quasi normal magnetic electric potential.
Electric quasi optimistic density is

⋇ Optical ferromagnetical recursional electrical �(nq) flexible elastic quasi ℚnq−micro-
scale beam is constructed

Optical quasi model for ferromagnetic normal recursional electric �(nq) flexible elas-
tic quasi normal ℚnq−microscale beam with optical ring quasi resonator is illustrated in 
Fig. 2.

2.3  Recursional electromagnetical �(bq) microscale beam

Quasi normalize operator for flexible �(bq) is

ERM�(nq)
= Vqn

� ∫ ∫F

(

−

((

��2

�s
−�3�3+�1�1

)

�1 + ��3

)

(

�

�s

(

� −
m

e
�2

)

+�1

(

1 −
m

e

)

�3 −
m

e
�2

)

+

(

∫�

(

−

((

��2

�s
−�3�3+�1�1

)

�1 + ��3

)

�1

+

(

��3

�t
− �1

(

��3

�s
+ �2�3 + �2�1

))

�2

)

d�

)(

∫�

((

�

�s

(

� −
m

e
�2

)

+ �1

(

1 −
m

e

)

�3

−
m

e
�2

)

�1 −

(

�

�s
�1

(

1 −
m

e

)

− �1
m

e
− �3

(

� −
m

e
�2

))

�2

)

d�
)

−

(

�

�s
�1

(

1 −
m

e

)

− �1
m

e
− �3

(

� −
m

e
�2

))

(

��3

�t
− �1

(

��3

�s
+ �2�3 + �2�1

)))

dF,

END∗

�(nq)
=

(

∫�

((

�

�s

(

� −
m

e
�2

)

+ �1

(

1 −
m

e

)

�3 −
m

e
�2

)

�1 −

(

�

�s
�1

(

1 −
m

e

)

−�1
m

e
− �3

(

� −
m

e
�2

))

�2

)

d�
)

(

∫�

((

�1

(

��3

�s
− �2�1

)

+ �3

(

��1

�s
+ �2�3

))

�1

+
(

�2

1
+�2

3

)

�1�2
)

d�
)

+

(

�1

(

��3

�s
− �2�1

)

+ �3

(

��1

�s
+ �2�3

))

(

�

�s

(

� −
m

e
�2

)

+�1

(

1 −
m

e

)

�3 −
m

e
�2

)

−

(

�

�s
�1

(

1 −
m

e

)

− �1
m

e
− �3

(

� −
m

e
�2

))

(

�2

1
+�2

3

)

�1.

ERM∗

�(nq)
= Vqn

� ∫ ∫F

((

�1

(

��3

�s
− �2�1

)

+ �3

(

��1

�s
+ �2�3

))

(

�

�s
(�

−
m

e
�2

)

+ �1

(

1 −
m

e

)

�3 −
m

e
�2

)

+

(

∫�

((

�

�s

(

� −
m

e
�2

)

+ �1

(

1 −
m

e

)

�3

−
m

e
�2

)

�1 −

(

�

�s
�1

(

1 −
m

e

)

− �1
m

e
− �3

(

� −
m

e
�2

))

�2

)

d�
)

(

∫�

((

�1

(

��3

�s

−�2�1
)

+ �3

(

��1

�s
+ �2�3

))

�1 +
(

�2

1
+�2

3

)

�1�2

)

d�

)

−

(

�

�s
�1(1 −

m

e
) − �1

m

e
− �3

(

� −
m

e
�2

))

(

�2

1
+�2

3

)

�1

)

dF.



 T. Körpinar, Z. Körpinar 

1 3

535 Page 12 of 18

Normalized electrical optimistic �(bq) density is

⋇ Quasi recursional ferromagnetic normal magnetical �(bq) flexible elastic quasi micro-
scale beam is constructed

where Vqn

b
 is recursional quasi normal magnetic ℚnq−flexibility potential.

N∇t�
(

bq
)

=

(

∫�

(

−

((

��2

�s
−�3�3+�1�1

)

� +
��3

�t

)

�1 −

(

�

(

��3

�s
+ �2�3 + �2�1

)

+��3
)

�2
)

d�
)

tq −

((

��2

�s
−�3�3+�1�1

)

� +
��3

�t

)

nq −

(

�

(

��3

�s
+ �2�3 + �2�1

)

+ ��3

)

bq.

BND�(bq)
=

(

∫�

((

�

�s
�1 − ��3 + �3�2

)

�1 +

(

�3�1 −
�

�s
�

−�3�1
)

�2
)

d�
)

(

∫�

(

−

((

��2

�s
−�3�3+�1�1

)

� +
��3

�t

)

�1 −

(

�

(

��3

�s

+�2�3 + �2�1
)

+ ��3
)

�2
)

d�
)

tq −

((

��2

�s
−�3�3+�1�1

)

� +
��3

�t

)(

��1

�s

−��3 + �3�2
)

+

(

�

(

��3

�s
+ �2�3 + �2�1

)

+ ��3

)

(

�3�1 −
�

�s
� − �3�1

)

.

BRM�(bq)
= V

qn

b ∫ ∫F

((

�

(

��3

�s
+ �2�3 + �2�1

)

+ ��3

)

(

�3�1 −
�

�s
� − �3�1

)

+

(

∫�

((

�

�s
�1 − ��3 + �3�2

)

�1 +

(

�3�1 −
�

�s
� − �3�1

)

�2

)

d�

)(

∫�

(

−

((

��2

�s

−�3�3+�1�1
)

� +
��3

�t

)

�1 −

(

�

(

��3

�s
+ �2�3 + �2�1

)

+ ��3

)

�2

)

d�

)

tq

−

((

��2

�s
−�3�3+�1�1

)

� +
��3

�t

)

(

�

�s
�1 − ��3 + �3�2

)

)

dF,

Fig. 2  Optical ferromagnetic 
normal recursional electric �(nq ) 
microscale beam
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⋇ Quasi recursional ferromagnetic normal magnetical �(bq) flexible elastic quasi ℚnq−

microscale beam is defined

where Vqn

b
 is recursional quasi normal magnetic flexibility potential.

Quasi normalized operator is

Since

⋇ Quasi recursional ferromagnetic normal magnetical �(bq) flexible elastic quasi micro-
scale beam is 

⋇ Quasi recursional normal electrical �(bq) quasi microscale beam is defined

where Vqn
�

 is recursional quasi normal magnetic electric potential.
Quasi electric optimistic density is

BRM∗

�(bq)
= V

qn

b ∫ ∫F

R⇐B)⋅N(�(bq) × ∇2

tq
�(bq))dF,

N
(

�
(

bq
)

× ∇tq
�
(

bq
)

)

= −

(

∫�

(

�
(

��2+�
2

3

)

�1 + �3

(

��

�s
− �3�1

))

�2

)

d�

)

tq

− �
(

��2+�
2

3

)

nq +

(

�

(

��3

�s
+ ��1

)

− �3

(

��

�s
− �3�1

))

bq.

BND∗

�(bq)
= −

(

∫�

(

�
(

��2+�
2

3

)

�1 + �3

(

��

�s
− �3�1

))

�2

)

d�)

(

∫�

((

�

�s
�1 − ��3

+�3�2
)

�1 +

(

�3�1 −
�

�s
� − �3�1

)

�2

)

d�
)

− �
(

��2+�
2

3

)

(

�

�s
�1 − ��3

+�3�2
)

−

(

�

(

��3

�s
+ ��1

)

− �3

(

��

�s
− �3�1

))(

�3�1 −
��

�s
− �3�1

)

BRM∗

�(bq)
= V

qn

b ∫ ∫F

(

−

(

�

(

��3

�s
+ ��1

)

− �3

(

��

�s
− �3�1

))

(

�3�1 −
�

�s
� − �3�1

)

−

(

∫�

(

�
(

��2+�
2

3

)

�1 + �3

(

��

�s
− �3�1

))

�2

)

d�

)(

∫�

((

�

�s
�1 − ��3 + �3�2

)

�1

+

(

�3�1 −
�

�s
� − �3�1

)

�2

)

d�
)

− �
(

��2+�
2

3

)

(

�

�s
�1 − ��3 + �3�2

))

dF,

ERM�(bq) = Vqn
� ∫ ∫F

R⇐E⇒⋅N∇t�
(

bq
)

dF,
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⋇ Quasi recursional normal electrical �(bq) viscoelastic microscale beam is

where Vqn
�

 is recursional quasi normal magnetic electric potential.
Since

⋇ Quasi recursional ferromagnetic normal electrical �(bq) quasi microscale beam is 

END�(bq)
=

(

∫�

((

�

�s

(

� −
m

e
�2

)

+ �1

(

1 −
m

e

)

�3 −
m

e
�2

)

�1 −

(

�

�s
�1(1

−
m

e

)

− �1
m

e
− �3

(

� −
m

e
�2

))

�2

)

d�
)

(

∫�

(

−

((

��2

�s
−�3�3+�1�1

)

�

+
��3

�t

)

�1 −

(

�

(

��3

�s
+ �2�3 + �2�1

)

+ ��3

)

�2

)

d�

)

−

(

�

�s

(

� −
m

e
�2

)

+�1

(

1 −
m

e

)

�3 −
m

e
�2

)

((

��2

�s
−�3�3+�1�1

)

� +
��3

�t

)

+

(

�

�s
�1(1

−
m

e

)

− �1
m

e
− �3

(

� −
m

e
�2

))

(

�

(

��3

�s
+ �2�3 + �2�1

)

+ ��3

)

ERM�(bq)
= Vqn

� ∫ ∫F

(

−

(

�

�s

(

� −
m

e
�2

)

+ �1

(

1 −
m

e

)

�3 −
m

e
�2

)

((

��2

�s

−�3�3+�1�1
)

� +
��3

�t

)

+

(

∫�

((

�

�s

(

� −
m

e
�2

)

+ �1

(
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Optical quasi model for ferromagnetic normal recursional electric �(bq) flexible elas-
tic quasi normal ℚnq−microscale beam with optical ring quasi resonator is illustrated in 
Fig. 3.

3  Conclusion

The analysis of optical electromagnetic waves in hydrodynamics constructed a range of 
phenomena, including the refraction and dispersion of light in water, the effects of surface 
waves on optical wavefronts, and the impact of random variations in the medium on the 
coherence and polarization of optical signals with geometrical applications [53–63].

In our article, we establish optical ferromagnetic illustration for recursional electromag-
netic flexible elastic microscale beams with quasi fields. We construct properties of quasi 
recursional normal electromagnetic flexible elastic quasi microscale beams in terms of 
quasi normalized operator. We give new characterizations for ferromagnetic electric nor-
malized quasi optimistic density with quasi frame. Finally, we obtain optical application for 
recursional electrical flexible elastic quasi microscale beam with optical quasi resonator.
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