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In this article, we describe antiferromagnetic Heisenberg superfluid complex dispersive  shock electromotive 
wave for 𝜙(𝜒1), 𝜙(𝜒2), 𝜙(𝜒3)tension dam-break antiferromagnetic microfluidics with non-linear hermitian 
Schrödinger model. Then, we construct Lorentzian antiferromagnetic dispersive complex  Heisenberg shock 
optimistic waves for 𝜙(𝜒1), 𝜙(𝜒2), 𝜙(𝜒3) dam-break antiferromagnetic intensity in Lorentzian hermitian space. 
Thus, we have antiferromagnetic Heisenberg hermitian complex  electromotive tension microscales. Finally, 
we illustrate Schrödinger antiferromagnetic thermocomplex solid magnetic  pressure of 𝜙(𝜒1), 𝜙(𝜒2), 𝜙(𝜒3)
tension antiferromagnetic wave energy in Lorentzian hermitian space associated with Heisenberg complex dam

break potential in shallow water.

1. Introduction

The modeling of wave energy and its applications into usable forms has garnered significant attention in dam break theory with renewable energy 
systems. Shallow wave energy has been constructed by tension fluid and shallow water environments for wave energy harnessing. The transformation 
of wave energy from deep water to nearshore regions involves complex interactions influenced by factors such as wave directionality, water depth, 
and local tidal conditions. These factors not only affect the gross wave energy resource but also determine the exploitable wave energy, which is a 
more accurate measure of the potential for energy extraction [1--5].

In shallow water systems, the dynamics of wave energy conversion are complicated by the interaction of waves with the seabed and the presence 
of oscillating bodies or wave energy converters (WECs). Physical experimental studies have demonstrated that shallow oscillating systems, such as 
heaving floats coupled with surging paddles, can significantly enhance energy capture in shallow water compared to single-body systems [6--24].

The modeling of wave energy systems in shallow water also requires high-resolution assessments that account for local tidal and wind influences. 
Advanced wave modeling systems have been described to evaluate wave energy resources in coastal areas, providing valuable insights into the 
spatial and temporal variability of wave energy [25--31].

In parallel with advancements in wave energy research, there has been growing interest in the application of nonlinear Schrödinger (NLS) models 
to describe complex wave phenomena. These models, which are rooted in quantum mechanics, have been extended to describe a wide range of 
physical systems, including optical solitons, fluid dynamics, and magnetic materials. For instance, the antiferromagnetic Schrödinger model has 
been used to characterize nonlinear electromotive waves in microscale systems, providing a framework for understanding the behavior of complex 
dispersive waves in magnetic and fluidic environments. Similarly, the binormal Schrödinger system has been applied to study light diffusion in 
curved paths, offering new insights into the geometric and optical properties of wave propagation [32--39].
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Nomenclature

𝜒1, 𝜒2, 𝜒3 electromagnetic wave fields

∇ covariant derivative

𝜙 Lorentz force

𝜎 quasi-slope potential

𝑛𝑙𝑠 magnetic wave field

× Lorentzian product

𝜘 dam-break potential

Δ𝑛𝑙𝑠 tension dam-break microfluidics

This article presents a mechanical modeling framework for complex NLS shock optimistic waves within a Schrödinger model. We focus on the an

tiferromagnetic Heisenberg superfluid complex dispersive NLS shock electromotive waves, which are characterized by tension dam-break dynamics 
in microscale antiferromagnetic systems. By constructing Lorentzian antiferromagnetic dispersive complex NLS Heisenberg shock optimistic waves, 
we aim to elucidate the interplay between wave energy, magnetic intensity, and fluid dynamics in shallow water environments. Our approach inte

grates concepts from nonlinear hermitian Schrödinger models and Lorentzian geometry, providing a comprehensive understanding of the microscale 
phenomena associated with wave energy conversion [40--49].

This work is motivated by the need to bridge the gap between theoretical models and practical applications in wave energy modeling. By 
leveraging insights from recent studies on wave energy resources, oscillating body systems, and nonlinear Schrödinger models, we aim to develop 
a robust framework for modeling complex wave phenomena in shallow water. The results of this study have the potential to inform the design of 
next-generation WECs and to enhance our understanding of the fundamental principles governing wave energy conversion in complex environments.

Aim of our work, a general development method is recommended for antiferromagnetic Heisenberg superfluid complex dispersive  shock 
model with illustrations of results in Lorentzian hermitian space. We consider that the cases of Lorentzian antiferromagnetic dispersive complex 
 Heisenberg shock optimistic waves for Lorentz forces. The advantage of our used technique on other methods: we couple both theory of 
complex geometry of particles and antiferromagnetic theory, we design to recover a special class of fractional flow equations. The engineering 
applications of these models are magnetic dam-break surfaces.

The paper is organized as follows. First, we construct antiferromagnetic Heisenberg superfluid complex dispersive  shock electromotive 
wave for 𝜙(𝜒1), 𝜙(𝜒2), 𝜙(𝜒3) tension dam-break antiferromagnetic microfluidics with non-linear hermitian Schrödinger model. Then, we construct 
Lorentzian antiferromagnetic dispersive complex  Heisenberg shock optimistic waves for 𝜙(𝜒1), 𝜙(𝜒2), 𝜙(𝜒3) dam-break antiferromagnetic 
intensity in Lorentzian hermitian space. Thus, we have antiferromagnetic Heisenberg hermitian complex  electromotive tension microscales. 
Finally, we illustrate Schrödinger antiferromagnetic thermocomplex solid magnetic  pressure of 𝜙(𝜒1), 𝜙(𝜒2), 𝜙(𝜒3) tension antiferromagnetic 
wave energy in Lorentzian hermitian space associated with Heisenberg complex dam-break potential in shallow water.

2. NLS model

Non-linear Schrödinger system is

𝜒1 = 𝐭, 𝜒2 =
𝐟2 + 𝑖𝐟1√

2
, 𝜒3 =

𝐟2 − 𝑖𝐟1√
2

,

where

0 = ⟨𝜒1, 𝜒2⟩ = ⟨𝜒1, 𝜒3⟩ = ⟨𝜒2, 𝜒2⟩ = ⟨𝜒3, 𝜒3⟩
−1 = ⟨𝜒1, 𝜒1⟩ , 1 = ⟨𝜒2, 𝜒3⟩ , 

and

𝜒1 × 𝜒2 = 𝑖𝜒2,  𝜒3 × 𝜒1 = 𝑖𝜒3, 𝜒2 × 𝜒3 = −𝑖𝜒1.

Then

∇𝑠𝜒1 = 𝜒2 +∗𝜒3,

∇𝑠𝜒2 = ∗𝜒1,

∇𝑠𝜒3 = 𝜒1,

and

∇𝜈𝜒1 = 𝑖𝑠𝜒2 − 𝑖∗
𝑠
𝜒3,

∇𝜈𝜒2 = −𝑖𝑠𝜒1 + 𝑖∗𝜒2,

∇𝜈𝜒3 = 𝑖𝑠𝜒1 − 𝑖∗𝜒3,

where

 = 1 √
2
(𝜇2 − 𝑖𝜇1),∗ = 1 √

2
(𝜇2 + 𝑖𝜇1).

Heisenberg Lorentz forces and magnetic field are given by

𝜙(𝜒1) = ( √
2
cosh𝜑+ ∗

√
2
cosh𝜑)𝐞1 + ( √

2
(𝜑+ 𝑖∗)
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+ ∗
√
2
(𝜑− 𝑖∗))𝐞2 + ( √

2
(𝜑∗ + 𝑖) + ∗

√
2
(𝜑∗ − 𝑖))𝐞3

𝜙(𝜒2) = (∗𝜑+ 𝜎√
2
cosh𝜑)𝐞1 + (cosh𝜑∗ + 𝜎√

2
(𝜑+ 𝑖∗))𝐞2

+( 𝜎√
2
(𝜑∗ + 𝑖) +∗ cosh𝜑∗)𝐞3

𝜙(𝜒3) = (− 𝜎√
2
cosh𝜑+𝜑)𝐞1 + (cosh𝜑− 𝜎√

2
(𝜑− 𝑖∗))𝐞2

+(− 𝜎√
2
(𝜑∗ − 𝑖) + cosh𝜑∗ )𝐞3

𝑛𝑙𝑠 = ( 𝑖 √
2
cosh𝜑− 𝑖𝜑𝜎 − 𝑖∗

√
2
cosh𝜑)𝐞1 + ( 𝑖 √

2
(𝜑+ 𝑖∗) − 𝑖∗

√
2
(𝜑− 𝑖∗)

−𝑖 cosh𝜑𝜎)𝐞2 + (−𝑖𝜎 cosh𝜑∗ + 𝑖 √
2
(𝜑∗ + 𝑖) − 𝑖∗

√
2
(𝜑∗ − 𝑖))𝐞3

where 𝜎 is a differentiable quasi-slope potential.

It can be seen that

∇𝑠𝜙(𝜒1) = 2∗𝜒1 +𝑠𝜒2 +∗
𝑠
𝜒3,

∇𝑠𝜙(𝜒2) = (∗
𝑠
+ 𝜎∗)𝜒1 + (𝜎𝑠 +∗ )𝜒2 + (∗)2𝜒3,

∇𝑠𝜙(𝜒3) = (𝑠 − 𝜎 )𝜒1 + ( )2𝜒2 + (∗ − 𝜎𝑠)𝜒3,

∇𝑠𝑛𝑙𝑠 = −𝑖𝜎𝑠𝜒1 + 𝑖(𝑠 − 𝜎 )𝜒2 − 𝑖(∗
𝑠
+ 𝜎∗)𝜒3.

3. Heisenberg superfluid complex magnetic 𝝓(𝝌𝟏) dam-break antiferromagnetic microfluidics

First, we have

∇𝜈𝜙(𝜒1) = (𝑖(∗𝑠 −𝑠 )𝜑+ 1 √
2
cosh𝜑(𝜈 + 𝑖2∗) + 1 √

2
(∗

𝜈

−𝑖 (∗)2) cosh𝜑)𝐞1 + ( 1 √
2
(𝜈 + 𝑖2∗)(𝜑+ 𝑖∗) + 𝑖 cosh𝜑(∗𝑠

−𝑠 ) + 1 √
2
(𝜑− 𝑖∗)(∗

𝜈
− 𝑖 (∗)2))𝐞2 + (𝑖 cosh𝜑∗(∗𝑠 −𝑠 )

+ 1 √
2
(𝜑∗ + 𝑖)(𝜈 + 𝑖2∗) + 1 √

2
(∗

𝜈
− 𝑖 (∗)2)(𝜑∗ − 𝑖))𝐞3.

⋈ Heisenberg superfluid complex dispersive  shock electromotive wave for 𝜙(𝜒1) tension dam-break microfluidics is

Δ𝑛𝑙𝑠𝜙(𝜒1) = − 𝑑

𝑑𝜐 ∫
Φ 

(−(𝑖 cosh𝜑∗(∗𝑠 −𝑠 ) + 1 √
2
(𝜑∗ + 𝑖)(𝜈 + 𝑖2∗)

+ 1 √
2
(∗

𝜈
− 𝑖 (∗)2)(𝜑∗ − 𝑖))(−𝑖𝜎 cosh𝜑∗ + 𝑖 √

2
(𝜑∗ + 𝑖) − 𝑖∗

√
2
(𝜑∗ − 𝑖))

+( 𝑖 √
2
cosh𝜑− 𝑖𝜑𝜎 − 𝑖∗

√
2
cosh𝜑)(𝑖(∗𝑠 −𝑠 )𝜑+ 1 √

2
cosh𝜑(𝜈 + 𝑖2∗) + 1 √

2
(∗

𝜈

−𝑖 (∗)2) cosh𝜑) + ( 𝑖 √
2
(𝜑+ 𝑖∗) − 𝑖∗

√
2
(𝜑− 𝑖∗) − 𝑖 cosh𝜑𝜎)( 1 √

2
(𝜈

+𝑖2∗)(𝜑+ 𝑖∗) + 𝑖 cosh𝜑(∗𝑠 −𝑠 ) + 1 √
2
(𝜑− 𝑖∗)(∗

𝜈
− 𝑖 (∗)2)))𝑑Φ.

⋈ Lorentzian dispersive complex  Heisenberg shock optimistic waves for 𝜙(𝜒1) dam-break intensity is

𝑛𝑙𝑠𝜙(𝜒1) = ( 𝑖 √
2
cosh𝜑− 𝑖𝜑𝜎 − 𝑖∗

√
2
cosh𝜑)(𝑖(∗𝑠 −𝑠 )𝜑+ 1 √

2
cosh𝜑(𝜈 + 𝑖2∗)

+ 1 √
2
(∗

𝜈
− 𝑖 (∗)2) cosh𝜑) + ( 𝑖 √

2
(𝜑+ 𝑖∗) − 𝑖∗

√
2
(𝜑− 𝑖∗)

−𝑖 cosh𝜑𝜎)( 1 √
2
(𝜈 + 𝑖2∗)(𝜑+ 𝑖∗) + 𝑖 cosh𝜑(∗𝑠 −𝑠 ) + 1 √

2
(𝜑

−𝑖∗)(∗
𝜈
− 𝑖 (∗)2)) − (𝑖 cosh𝜑∗(∗𝑠 −𝑠 ) + 1 √

2
(𝜑∗ + 𝑖)(𝜈 + 𝑖2∗)
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+ 1 √
2
(∗

𝜈
− 𝑖 (∗)2)(𝜑∗ − 𝑖))(−𝑖𝜎 cosh𝜑∗ + 𝑖 √

2
(𝜑∗ + 𝑖) − 𝑖∗

√
2
(𝜑∗ − 𝑖)).

⋈ Schrödinger thermocomplex solid magnetic  pressure of 𝜙(𝜒1) tension wave energy is

Υ𝑛𝑙𝑠𝜙(𝜒1) = 𝜘 ∫
Φ 

(( 𝑖 √
2
(𝜑+ 𝑖∗) − 𝑖∗

√
2
(𝜑− 𝑖∗) − 𝑖 cosh𝜑𝜎)( 1 √

2
(𝜈

+𝑖2∗)(𝜑+ 𝑖∗) + 𝑖 cosh𝜑(∗𝑠 −𝑠 ) + 1 √
2
(𝜑− 𝑖∗)(∗

𝜈
− 𝑖 (∗)2))

−(𝑖 cosh𝜑∗(∗𝑠 −𝑠 ) + 1 √
2
(𝜑∗ + 𝑖)(𝜈 + 𝑖2∗) + 1 √

2
(∗

𝜈
− 𝑖 (∗)2)(𝜑∗

−𝑖))(−𝑖𝜎 cosh𝜑∗ + 𝑖 √
2
(𝜑∗ + 𝑖) − 𝑖∗

√
2
(𝜑∗ − 𝑖)) + ( 𝑖 √

2
cosh𝜑− 𝑖𝜑𝜎

− 𝑖∗
√
2
cosh𝜑)(𝑖(∗𝑠 −𝑠 )𝜑+ 1 √

2
cosh𝜑(𝜈 + 𝑖2∗) + 1 √

2
(∗

𝜈
− 𝑖 (∗)2) cosh𝜑))𝑑Φ,

where 𝜘 is Heisenberg complex dam-break potential in shallow water.

On the other hand, antiferromagnetic condition is

𝜙(𝜒1) × ∇𝑠𝜙(𝜒1) = (𝑖(∗𝑠 −∗
𝑠
)𝜑+ 2 √

2
𝑖(∗)2 cosh𝜑 − 2 √

2
𝑖2∗ cosh𝜑)𝐞1

+(− 2 √
2
𝑖2∗(𝜑+ 𝑖∗) + 𝑖 cosh𝜑(∗𝑠 −∗

𝑠
)+ 2 √

2
𝑖(∗)2 (𝜑− 𝑖∗))𝐞2

+(𝑖 cosh𝜑(∗𝑠 −∗
𝑠
)∗ − 2 √

2
𝑖2∗(𝜑∗ + 𝑖) + 2 √

2
𝑖(∗)2(𝜑∗ − 𝑖) )𝐞3.

⋈ Antiferromagnetic Heisenberg superfluid complex dispersive  shock electromotive wave for 𝜙(𝜒1) tension dam-break antiferromagnetic microflu

idics is

Δ𝒏𝒍𝒔
𝒂𝒇𝒓

𝜙(𝜒1) = − 𝑑

𝑑𝜐 ∫
Φ 

((− 2 √
2
𝑖2∗(𝜑+ 𝑖∗) + 𝑖 cosh𝜑(∗𝑠 −∗

𝑠
)

+ 2 √
2
𝑖(∗)2 (𝜑− 𝑖∗))( 𝑖 √

2
(𝜑+ 𝑖∗) − 𝑖∗

√
2
(𝜑− 𝑖∗) − 𝑖 cosh𝜑𝜎)

+(𝑖(∗𝑠 −∗
𝑠
)𝜑+ 2 √

2
𝑖(∗)2 cosh𝜑 − 2 √

2
𝑖2∗ cosh𝜑)( 𝑖 √

2
cosh𝜑− 𝑖𝜑𝜎

− 𝑖∗
√
2
cosh𝜑) − (𝑖 cosh𝜑(∗𝑠 −∗

𝑠
)∗ − 2 √

2
𝑖2∗(𝜑∗ + 𝑖) + 2 √

2
𝑖(∗)2(𝜑∗

−𝑖) )(−𝑖𝜎 cosh𝜑∗ + 𝑖 √
2
(𝜑∗ + 𝑖) − 𝑖∗

√
2
(𝜑∗ − 𝑖)))𝑑Φ.

⋈ Lorentzian antiferromagnetic dispersive complex  Heisenberg shock optimistic waves for 𝜙(𝜒1) dam-break antiferromagnetic intensity is

𝒏𝒍𝒔
𝒂𝒇𝒓

𝜙(𝜒1) = −(𝑖 cosh𝜑(∗𝑠 −∗
𝑠
)∗ − 2 √

2
𝑖2∗(𝜑∗ + 𝑖)

+ 2 √
2
𝑖(∗)2(𝜑∗ − 𝑖) )(−𝑖𝜎 cosh𝜑∗ + 𝑖 √

2
(𝜑∗ + 𝑖) − 𝑖∗

√
2
(𝜑∗

−𝑖)) + (− 2 √
2
𝑖2∗(𝜑+ 𝑖∗) + 𝑖 cosh𝜑(∗𝑠 −∗

𝑠
)

+ 2 √
2
𝑖(∗)2 (𝜑− 𝑖∗))( 𝑖 √

2
(𝜑+ 𝑖∗) − 𝑖∗

√
2
(𝜑− 𝑖∗)

−𝑖 cosh𝜑𝜎) + (𝑖(∗𝑠 −∗
𝑠
)𝜑+ 2 √

2
𝑖(∗)2 cosh𝜑

− 2 √
2
𝑖2∗ cosh𝜑)( 𝑖 √

2
cosh𝜑− 𝑖𝜑𝜎 − 𝑖∗

√
2
cosh𝜑).

⋈ Schrödinger antiferromagnetic thermocomplex solid magnetic  pressure of 𝜙(𝜒1) tension antiferromagnetic wave energy is

Υ𝒏𝒍𝒔
𝒂𝒇𝒓

𝜙(𝜒1) = 𝜘 ∫
Φ 

((𝑖(∗𝑠 −∗
𝑠
)𝜑+ 2 √

2
𝑖(∗)2 cosh𝜑 − 2 √

2
𝑖2∗ cosh𝜑)( 𝑖 √

2
cosh𝜑

−𝑖𝜑𝜎 − 𝑖∗
√
2
cosh𝜑) − (𝑖 cosh𝜑(∗𝑠 −∗

𝑠
)∗ − 2 √

2
𝑖2∗(𝜑∗ + 𝑖)
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Fig. 1. Dispersive complex  Heisenberg shock optimistic waves for 𝜙(𝜒1) dam-break intensity 

+ 2 √
2
𝑖(∗)2(𝜑∗ − 𝑖) )(−𝑖𝜎 cosh𝜑∗ + 𝑖 √

2
(𝜑∗ + 𝑖) − 𝑖∗

√
2
(𝜑∗ − 𝑖))

+(− 2 √
2
𝑖2∗(𝜑+ 𝑖∗) + 𝑖 cosh𝜑(∗𝑠 −∗

𝑠
)+ 2 √

2
𝑖(∗)2 (𝜑

−𝑖∗))( 𝑖 √
2
(𝜑+ 𝑖∗) − 𝑖∗

√
2
(𝜑− 𝑖∗) − 𝑖 cosh𝜑𝜎))𝑑Φ,

where 𝜘 is Heisenberg complex dam-break potential in shallow water (Fig. 1). 

4. Heisenberg superfluid complex magnetic 𝝓(𝝌𝟐) dam-break antiferromagnetic microfluidics

⋈ Heisenberg superfluid complex dispersive  shock electromotive wave for 𝜙(𝜒2) tension dam-break microfluidics is

Δ𝑛𝑙𝑠𝜙(𝜒2) = − 𝑑

𝑑𝜐 ∫
Φ 

(−(cosh𝜑(∗
𝜈
− 𝑖𝜎𝑠)∗ − 1 √

2
𝑖(∗

𝑠
)2(𝜑∗ − 𝑖)

+ 1 √
2
(𝜑∗ + 𝑖)(𝑖𝑠∗ + 𝜎𝜈 + 𝑖𝜎∗))(−𝑖𝜎 cosh𝜑∗ + 𝑖 √

2
(𝜑∗ + 𝑖)

− 𝑖∗
√
2
(𝜑∗ − 𝑖)) + (𝜑(∗

𝜈
− 𝑖𝜎𝑠) +

1 √
2
cosh𝜑(𝑖𝑠∗ + 𝜎𝜈 + 𝑖𝜎∗)

− 1 √
2
𝑖(∗

𝑠
)2 cosh𝜑)( 𝑖 √

2
cosh𝜑− 𝑖𝜑𝜎 − 𝑖∗

√
2
cosh𝜑) + (− 1 √

2
𝑖(∗

𝑠
)2(𝜑− 𝑖∗)

+cosh𝜑(∗
𝜈
− 𝑖𝜎𝑠) +

1 √
2
(𝑖𝑠∗ + 𝜎𝜈 + 𝑖𝜎∗)(𝜑

+𝑖∗))( 𝑖 √
2
(𝜑+ 𝑖∗) − 𝑖∗

√
2
(𝜑− 𝑖∗) − 𝑖 cosh𝜑𝜎))𝑑Φ.

Since, it is easy to see that

∇𝜈𝜙(𝜒2) = (𝜑(∗
𝜈
− 𝑖𝜎𝑠) +

1 √
2
cosh𝜑(𝑖𝑠∗ + 𝜎𝜈 + 𝑖𝜎∗) − 1 √

2
𝑖(∗

𝑠
)2 cosh𝜑)𝐞1

+(− 1 √
2
𝑖(∗

𝑠
)2(𝜑− 𝑖∗) + cosh𝜑(∗

𝜈
− 𝑖𝜎𝑠) +

1 √
2
(𝑖𝑠∗ + 𝜎𝜈 + 𝑖𝜎∗)(𝜑+ 𝑖∗))𝐞2

+(cosh𝜑(∗
𝜈
− 𝑖𝜎𝑠)∗ − 1 √

2
𝑖(∗

𝑠
)2(𝜑∗ − 𝑖) + 1 √

2
(𝜑∗ + 𝑖)(𝑖𝑠∗ + 𝜎𝜈 + 𝑖𝜎∗))𝐞3

⋈ Lorentzian dispersive complex  Heisenberg shock optimistic waves for 𝜙(𝜒2) dam-break intensity is

𝑛𝑙𝑠𝜙(𝜒2) = (𝜑(∗
𝜈
− 𝑖𝜎𝑠) +

1 √
2
cosh𝜑(𝑖𝑠∗ + 𝜎𝜈 + 𝑖𝜎∗) − 1 √

2
𝑖(∗

𝑠
)2 cosh𝜑)( 𝑖 √

2
cosh𝜑
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−𝑖𝜑𝜎 − 𝑖∗
√
2
cosh𝜑) + (− 1 √

2
𝑖(∗

𝑠
)2(𝜑− 𝑖∗) + cosh𝜑(∗

𝜈
− 𝑖𝜎𝑠) +

1 √
2
(𝑖𝑠∗

+𝜎𝜈 + 𝑖𝜎∗)(𝜑+ 𝑖∗))( 𝑖 √
2
(𝜑+ 𝑖∗) − 𝑖∗

√
2
(𝜑− 𝑖∗) − 𝑖 cosh𝜑𝜎)

−(cosh𝜑(∗
𝜈
− 𝑖𝜎𝑠)∗ − 1 √

2
𝑖(∗

𝑠
)2(𝜑∗ − 𝑖) + 1 √

2
(𝜑∗ + 𝑖)(𝑖𝑠∗

+𝜎𝜈 + 𝑖𝜎∗))(−𝑖𝜎 cosh𝜑∗ + 𝑖 √
2
(𝜑∗ + 𝑖) − 𝑖∗

√
2
(𝜑∗ − 𝑖)).

⋈ Schrödinger thermocomplex solid magnetic  pressure of 𝜙(𝜒2) tension wave energy is

Υ𝑛𝑙𝑠𝜙(𝜒2) = 𝜘 ∫
Φ 

((− 1 √
2
𝑖(∗

𝑠
)2(𝜑− 𝑖∗) + cosh𝜑(∗

𝜈
− 𝑖𝜎𝑠) +

1 √
2
(𝑖𝑠∗ + 𝜎𝜈

+𝑖𝜎∗)(𝜑+ 𝑖∗))( 𝑖 √
2
(𝜑+ 𝑖∗) − 𝑖∗

√
2
(𝜑− 𝑖∗) − 𝑖 cosh𝜑𝜎)

+(𝜑(∗
𝜈
− 𝑖𝜎𝑠) +

1 √
2
cosh𝜑(𝑖𝑠∗ + 𝜎𝜈 + 𝑖𝜎∗) − 1 √

2
𝑖(∗

𝑠
)2 cosh𝜑)( 𝑖 √

2
cosh𝜑− 𝑖𝜑𝜎

− 𝑖∗
√
2
cosh𝜑) − (cosh𝜑(∗

𝜈
− 𝑖𝜎𝑠)∗ − 1 √

2
𝑖(∗

𝑠
)2(𝜑∗ − 𝑖) + 1 √

2
(𝜑∗

+𝑖)(𝑖𝑠∗ + 𝜎𝜈 + 𝑖𝜎∗))(−𝑖𝜎 cosh𝜑∗ + 𝑖 √
2
(𝜑∗ + 𝑖) − 𝑖∗

√
2
(𝜑∗ − 𝑖)))𝑑Φ,

where 𝜘 is Heisenberg complex dam-break potential in shallow water.

Some calculations, we get

𝜙(𝜒2) × ∇𝑠𝜙(𝜒2) = ( 1 √
2
cosh𝜑𝑖(∗(𝜎𝑠 +∗ ) + 𝜎(∗

𝑠
+ 𝜎∗)) − 𝑖𝜎(∗)2𝜑

− 1 √
2
𝑖(∗)3 cosh𝜑)𝐞1 + (−𝑖𝜎(∗)2 cosh𝜑− 1 √

2
𝑖(∗)3(𝜑− 𝑖∗) + 1 √

2
𝑖(∗(𝜎𝑠

+∗ ) + 𝜎(∗
𝑠
+ 𝜎∗))(𝜑+ 𝑖∗))𝐞2 + ( 1 √

2
(𝜑∗ + 𝑖)𝑖(∗(𝜎𝑠

+∗ ) + 𝜎(∗
𝑠
+ 𝜎∗)) − 1 √

2
𝑖(∗)3(𝜑∗ − 𝑖) − 𝑖𝜎(∗)2 cosh𝜑∗)𝐞3

⋈ Antiferromagnetic Heisenberg superfluid complex dispersive  shock electromotive wave for 𝜙(𝜒2) tension dam-break antiferromagnetic microflu

idics is

Δ𝒏𝒍𝒔
𝒂𝒇𝒓

𝜙(𝜒2) = − 𝑑

𝑑𝜐 ∫
Φ 

(( 𝑖 √
2
(𝜑+ 𝑖∗) − 𝑖∗

√
2
(𝜑− 𝑖∗) − 𝑖 cosh𝜑𝜎)(−𝑖𝜎(∗)2 cosh𝜑

− 1 √
2
𝑖(∗)3(𝜑− 𝑖∗) + 1 √

2
𝑖(∗(𝜎𝑠 +∗ ) + 𝜎(∗

𝑠
+ 𝜎∗))(𝜑+ 𝑖∗))

+( 𝑖 √
2
cosh𝜑− 𝑖𝜑𝜎 − 𝑖∗

√
2
cosh𝜑)( 1 √

2
cosh𝜑𝑖(∗(𝜎𝑠 +∗ ) + 𝜎(∗

𝑠
+ 𝜎∗)) − 𝑖𝜎(∗)2𝜑

− 1 √
2
𝑖(∗)3 cosh𝜑) − (−𝑖𝜎 cosh𝜑∗ + 𝑖 √

2
(𝜑∗ + 𝑖) − 𝑖∗

√
2
(𝜑∗ − 𝑖))( 1 √

2
(𝜑∗

+𝑖)𝑖(∗(𝜎𝑠 +∗ ) + 𝜎(∗
𝑠
+ 𝜎∗)) − 1 √

2
𝑖(∗)3(𝜑∗ − 𝑖) − 𝑖𝜎(∗)2 cosh𝜑∗))𝑑Φ.

⋈ Lorentzian antiferromagnetic dispersive complex  Heisenberg shock optimistic waves for 𝜙(𝜒2) dam-break antiferromagnetic intensity is

𝒏𝒍𝒔
𝒂𝒇𝒓

𝜙(𝜒2) = ( 𝑖 √
2
cosh𝜑− 𝑖𝜑𝜎 − 𝑖∗

√
2
cosh𝜑)( 1 √

2
cosh𝜑𝑖(∗(𝜎𝑠 +∗ ) + 𝜎(∗

𝑠
+ 𝜎∗))

−𝑖𝜎(∗)2𝜑− 1 √
2
𝑖(∗)3 cosh𝜑) + ( 𝑖 √

2
(𝜑+ 𝑖∗) − 𝑖∗

√
2
(𝜑− 𝑖∗)

−𝑖 cosh𝜑𝜎)(−𝑖𝜎(∗)2 cosh𝜑− 1 √
2
𝑖(∗)3(𝜑− 𝑖∗) + 1 √

2
𝑖(∗(𝜎𝑠 +∗ )

+𝜎(∗
𝑠
+ 𝜎∗))(𝜑+ 𝑖∗)) − (−𝑖𝜎 cosh𝜑∗ + 𝑖 √

2
(𝜑∗ + 𝑖)

− 𝑖∗
√
2
(𝜑∗ − 𝑖))( 1 √

2
(𝜑∗ + 𝑖)𝑖(∗(𝜎𝑠 +∗ ) + 𝜎(∗

𝑠
+ 𝜎∗))
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Fig. 2. Dispersive complex  Heisenberg shock optimistic waves for 𝜙(𝜒2) dam-break intensity 

− 1 √
2
𝑖(∗)3(𝜑∗ − 𝑖) − 𝑖𝜎(∗)2 cosh𝜑∗).

⋈ Schrödinger antiferromagnetic thermocomplex solid magnetic  pressure of 𝜙(𝜒2) tension antiferromagnetic wave energy is

Υ𝒏𝒍𝒔
𝒂𝒇𝒓

𝜙(𝜒2) = 𝜘 ∫
Φ 

(−(−𝑖𝜎 cosh𝜑∗ + 𝑖 √
2
(𝜑∗ + 𝑖) − 𝑖∗

√
2
(𝜑∗ − 𝑖))( 1 √

2
(𝜑∗

+𝑖)𝑖(∗(𝜎𝑠 +∗ ) + 𝜎(∗
𝑠
+ 𝜎∗)) − 1 √

2
𝑖(∗)3(𝜑∗ − 𝑖) − 𝑖𝜎(∗)2 cosh𝜑∗)

+( 𝑖 √
2
cosh𝜑− 𝑖𝜑𝜎 − 𝑖∗

√
2
cosh𝜑)( 1 √

2
cosh𝜑𝑖(∗(𝜎𝑠 +∗ ) + 𝜎(∗

𝑠
+ 𝜎∗)) − 𝑖𝜎(∗)2𝜑

− 1 √
2
𝑖(∗)3 cosh𝜑) + ( 𝑖 √

2
(𝜑+ 𝑖∗) − 𝑖∗

√
2
(𝜑− 𝑖∗) − 𝑖 cosh𝜑𝜎)(−𝑖𝜎(∗)2 cosh𝜑

− 1 √
2
𝑖(∗)3(𝜑− 𝑖∗) + 1 √

2
𝑖(∗(𝜎𝑠 +∗ ) + 𝜎(∗

𝑠
+ 𝜎∗))(𝜑+ 𝑖∗)))𝑑Φ,

where 𝜘 is Heisenberg complex dam-break potential in shallow water (Fig. 2). 

5. Heisenberg superfluid complex magnetic 𝝓(𝝌𝟑) dam-break antiferromagnetic microfluidics

⋈ Heisenberg superfluid complex dispersive  shock electromotive wave for 𝜙(𝜒3) tension dam-break microfluidics is

Δ𝑛𝑙𝑠𝜙(𝜒3) = − 𝑑

𝑑𝜐 ∫
Φ 

(( 𝑖 √
2
cosh𝜑− 𝑖𝜑𝜎 − 𝑖∗

√
2
cosh𝜑)(𝜑(𝜈 − 𝑖𝜎𝑠) +

1 √
2
𝑖𝑠 cosh𝜑

+ 1 √
2
(𝑖𝜎∗ − 𝑖∗

𝑠
− 𝜎𝜈) cosh𝜑) − (−𝑖𝜎 cosh𝜑∗ + 𝑖 √

2
(𝜑∗ + 𝑖) − 𝑖∗

√
2
(𝜑∗

−𝑖))(cosh𝜑∗(𝜈 − 𝑖𝜎𝑠) +
1 √
2
(𝑖𝜎∗ − 𝑖∗

𝑠
− 𝜎𝜈)(𝜑∗ − 𝑖)

+ 1 √
2
𝑖𝑠(𝜑∗ + 𝑖)) + ( 𝑖 √

2
(𝜑+ 𝑖∗) − 𝑖∗

√
2
(𝜑− 𝑖∗) − 𝑖 cosh𝜑𝜎)( 1 √

2
(𝜑

−𝑖∗)(𝑖𝜎∗ − 𝑖∗
𝑠
− 𝜎𝜈) +

1 √
2
𝑖(𝜑+ 𝑖∗)𝑠 + cosh𝜑(𝜈 − 𝑖𝜎𝑠)))𝑑Φ.

On the other hand, we get

∇𝜈𝜙(𝜒3) = (𝜑(𝜈 − 𝑖𝜎𝑠) +
1 √
2
𝑖𝑠 cosh𝜑+ 1 √

2
(𝑖𝜎∗ − 𝑖∗

𝑠
− 𝜎𝜈) cosh𝜑)𝐞1

+( 1 √
2
(𝜑− 𝑖∗)(𝑖𝜎∗ − 𝑖∗

𝑠
− 𝜎𝜈) +

1 √
2
𝑖(𝜑+ 𝑖∗)𝑠 + cosh𝜑(𝜈 − 𝑖𝜎𝑠))𝐞2
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+(cosh𝜑∗(𝜈 − 𝑖𝜎𝑠) +
1 √
2
(𝑖𝜎∗ − 𝑖∗

𝑠
− 𝜎𝜈)(𝜑∗ − 𝑖) + 1 √

2
𝑖𝑠(𝜑∗ + 𝑖))𝐞3.

⋈ Lorentzian dispersive complex  Heisenberg shock optimistic waves for 𝜙(𝜒3) dam-break intensity is

𝑛𝑙𝑠𝜙(𝜒3) = ( 𝑖 √
2
cosh𝜑− 𝑖𝜑𝜎 − 𝑖∗

√
2
cosh𝜑)(𝜑(𝜈 − 𝑖𝜎𝑠) +

1 √
2
𝑖𝑠 cosh𝜑

+ 1 √
2
(𝑖𝜎∗ − 𝑖∗

𝑠
− 𝜎𝜈) cosh𝜑) + ( 𝑖 √

2
(𝜑+ 𝑖∗) − 𝑖∗

√
2
(𝜑− 𝑖∗)

−𝑖 cosh𝜑𝜎)( 1 √
2
(𝜑− 𝑖∗)(𝑖𝜎∗ − 𝑖∗

𝑠
− 𝜎𝜈) +

1 √
2
𝑖(𝜑+ 𝑖∗)𝑠

+cosh𝜑(𝜈 − 𝑖𝜎𝑠)) − (−𝑖𝜎 cosh𝜑∗ + 𝑖 √
2
(𝜑∗ + 𝑖) − 𝑖∗

√
2
(𝜑∗

−𝑖))(cosh𝜑∗(𝜈 − 𝑖𝜎𝑠) +
1 √
2
(𝑖𝜎∗ − 𝑖∗

𝑠

−𝜎𝜈)(𝜑∗ − 𝑖) + 1 √
2
𝑖𝑠(𝜑∗ + 𝑖))

⋈ Schrödinger thermocomplex solid magnetic  pressure of 𝜙(𝜒3) tension wave energy is

Υ𝑛𝑙𝑠𝜙(𝜒3) = 𝜘 ∫
Φ 

(( 𝑖 √
2
(𝜑+ 𝑖∗) − 𝑖∗

√
2
(𝜑− 𝑖∗) − 𝑖 cosh𝜑𝜎)( 1 √

2
(𝜑

−𝑖∗)(𝑖𝜎∗ − 𝑖∗
𝑠
− 𝜎𝜈) +

1 √
2
𝑖(𝜑+ 𝑖∗)𝑠 + cosh𝜑(𝜈 − 𝑖𝜎𝑠))

+( 𝑖 √
2
cosh𝜑− 𝑖𝜑𝜎 − 𝑖∗

√
2
cosh𝜑)(𝜑(𝜈 − 𝑖𝜎𝑠) +

1 √
2
𝑖𝑠 cosh𝜑+ 1 √

2
(𝑖𝜎∗

−𝑖∗
𝑠
− 𝜎𝜈) cosh𝜑) − (−𝑖𝜎 cosh𝜑∗ + 𝑖 √

2
(𝜑∗ + 𝑖) − 𝑖∗

√
2
(𝜑∗ − 𝑖))(cosh𝜑∗(𝜈

−𝑖𝜎𝑠) +
1 √
2
(𝑖𝜎∗ − 𝑖∗

𝑠
− 𝜎𝜈)(𝜑∗ − 𝑖) + 1 √

2
𝑖𝑠(𝜑∗ + 𝑖)))𝑑Φ,

where 𝜘 is Heisenberg complex dam-break potential in shallow water.

Since, we obtain

𝜙(𝜒3) × ∇𝑠𝜙(𝜒3) = (𝑖( )2𝜑𝜎 + 1 √
2
𝑖( )3 cosh𝜑+ 1 √

2
𝑖(𝜎(𝑠 − 𝜎 ) − (∗ − 𝜎𝑠)) cosh𝜑)𝐞1

+( 1 √
2
𝑖(𝜎(𝑠 − 𝜎 ) − (∗ − 𝜎𝑠))(𝜑− 𝑖∗) + 𝑖( )2 cosh𝜑𝜎+ 1 √

2
𝑖( )3(𝜑+ 𝑖∗))𝐞2

+( 1 √
2
𝑖(𝜎(𝑠 − 𝜎 ) − (∗ − 𝜎𝑠))(𝜑∗ − 𝑖) + 𝑖( )2 cosh𝜑∗𝜎 + 1 √

2
𝑖( )3(𝜑∗ + 𝑖))𝐞3.

⋈ Antiferromagnetic Heisenberg superfluid complex dispersive  shock electromotive wave for 𝜙(𝜒3) tension dam-break antiferromagnetic microflu

idics is

Δ𝒏𝒍𝒔
𝒂𝒇𝒓

𝜙(𝜒3) = − 𝑑

𝑑𝜐 ∫
Φ 

(( 1 √
2
𝑖(𝜎(𝑠 − 𝜎 ) − (∗ − 𝜎𝑠))(𝜑− 𝑖∗)

+𝑖( )2 cosh𝜑𝜎+ 1 √
2
𝑖( )3(𝜑+ 𝑖∗))( 𝑖 √

2
(𝜑+ 𝑖∗)

− 𝑖∗
√
2
(𝜑− 𝑖∗) − 𝑖 cosh𝜑𝜎) − (−𝑖𝜎 cosh𝜑∗ + 𝑖 √

2
(𝜑∗ + 𝑖)

− 𝑖∗
√
2
(𝜑∗ − 𝑖))( 1 √

2
𝑖(𝜎(𝑠 − 𝜎 ) − (∗

−𝜎𝑠))(𝜑∗ − 𝑖) + 𝑖( )2 cosh𝜑∗𝜎 + 1 √
2
𝑖( )3(𝜑∗ + 𝑖))

+(𝑖( )2𝜑𝜎 + 1 √
2
𝑖( )3 cosh𝜑+ 1 √

2
𝑖(𝜎(𝑠 − 𝜎 )

− (∗ − 𝜎𝑠)) cosh𝜑)(
𝑖 √
2
cosh𝜑− 𝑖𝜑𝜎 − 𝑖∗

√
2
cosh𝜑))𝑑Φ.
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Fig. 3. Dispersive complex  Heisenberg shock optimistic waves for 𝜙(𝜒3) dam-break intensity. 

⋈ Lorentzian antiferromagnetic dispersive complex  Heisenberg shock optimistic waves for 𝜙(𝜒3) dam-break antiferromagnetic intensity is

𝒏𝒍𝒔
𝒂𝒇𝒓

𝜙(𝜒3) = −(−𝑖𝜎 cosh𝜑∗ + 𝑖 √
2
(𝜑∗ + 𝑖) − 𝑖∗

√
2
(𝜑∗ − 𝑖))( 1 √

2
𝑖(𝜎(𝑠

−𝜎 ) − (∗ − 𝜎𝑠))(𝜑∗ − 𝑖) + 𝑖( )2 cosh𝜑∗𝜎 + 1 √
2
𝑖( )3(𝜑∗ + 𝑖))

(𝑖( )2𝜑𝜎 + 1 √
2
𝑖( )3 cosh𝜑+ 1 √

2
𝑖(𝜎(𝑠 − 𝜎 ) − (∗ − 𝜎𝑠)) cosh𝜑)(

𝑖 √
2
cosh𝜑

−𝑖𝜑𝜎 − 𝑖∗
√
2
cosh𝜑) + ( 1 √

2
𝑖(𝜎(𝑠 − 𝜎 ) − (∗ − 𝜎𝑠))(𝜑− 𝑖∗) + 𝑖( )2 cosh𝜑𝜎

+ 1 √
2
𝑖( )3(𝜑+ 𝑖∗))( 𝑖 √

2
(𝜑+ 𝑖∗) − 𝑖∗

√
2
(𝜑− 𝑖∗) − 𝑖 cosh𝜑𝜎).

⋈ Schrödinger antiferromagnetic thermocomplex solid magnetic  pressure of 𝜙(𝜒3) tension antiferromagnetic wave energy is

Υ𝒏𝒍𝒔
𝒂𝒇𝒓

𝜙(𝜒3) = 𝜘 ∫
Φ 

((𝑖( )2𝜑𝜎 + 1 √
2
𝑖( )3 cosh𝜑+ 1 √

2
𝑖(𝜎(𝑠 − 𝜎 ) − (∗

−𝜎𝑠)) cosh𝜑)(
𝑖 √
2
cosh𝜑− 𝑖𝜑𝜎 − 𝑖∗

√
2
cosh𝜑) + ( 1 √

2
𝑖(𝜎(𝑠 − 𝜎 ) − (∗ − 𝜎𝑠))(𝜑

−𝑖∗) + 𝑖( )2 cosh𝜑𝜎+ 1 √
2
𝑖( )3(𝜑+ 𝑖∗))( 𝑖 √

2
(𝜑+ 𝑖∗) − 𝑖∗

√
2
(𝜑− 𝑖∗)

−𝑖 cosh𝜑𝜎) − ( 1 √
2
𝑖(𝜎(𝑠 − 𝜎 ) − (∗ − 𝜎𝑠))(𝜑∗ − 𝑖) + 𝑖( )2 cosh𝜑∗𝜎

+ 1 √
2
𝑖( )3(𝜑∗ + 𝑖))(−𝑖𝜎 cosh𝜑∗ + 𝑖 √

2
(𝜑∗ + 𝑖) − 𝑖∗

√
2
(𝜑∗ − 𝑖)))𝑑Φ,

where 𝜘 is Heisenberg complex dam-break potential in shallow water (Fig. 3). 

6. Conclusion

In this study, we have presented a comprehensive mechanical modeling framework for complex nonlinear Schrödinger (NLS) shock optimistic 
waves within a Schrödinger-based formulation, incorporating antiferromagnetic Heisenberg superfluid dynamics and Lorentzian hermitian space. 
Our analysis demonstrates that the interplay between dispersive NLS shock waves and antiferromagnetic microfluidics leads to novel electromotive 
tension effects, which are critical for understanding wave energy propagation in shallow water environments.

The constructed model successfully captures the dam-break antiferromagnetic intensity in a hermitian space, providing insights into the microscale 
dynamics of shock waves under nonlinear constraints. Furthermore, the Schrödinger-based antiferromagnetic thermocomplex framework elucidates 
the relationship between magnetic NLS pressure and wave energy dissipation, offering a robust theoretical foundation for future experimental and 
computational studies in wave energy conversion.
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Future research should explore the application of machine learning and advanced computational fluid dynamics (CFD) techniques to optimize 
wave energy extraction, as highlighted in A Review on the Progress and Research Directions of Ocean Engineering. Extending the current model to 
incorporate stochastic wave climate variability and climate change impacts will further enhance its predictive capabilities.
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