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Abstract

Thermodynamics is a well-established field that explains energy interactions when they involve the disturbance of
a single fundamental force or property. However, it is often misunderstood as a comprehensive theory for all
energy-related phenomena. In reality, thermodynamics is not designed to address situations where multiple
fundamental forces or properties are simultaneously disturbed. This paper highlights the limitations of
thermodynamics in such cases and presents examples like the Curie effect and mercury thermal expansion, where
multiple forces come into play and thermodynamics alone is insufficient to explain the underlying mechanisms.



1. Introduction

Thermodynamics has long been recognized as a cornerstone of energy science,
providing a solid foundation for understanding energy transformations across
various systems. It describes how energy is conserved, transferred, and dissipated
within systems, particularly when a single fundamental force or property is
disturbed. However, it is essential to clarify that this does not imply any flaw in
thermodynamics itself. Instead, thermodynamics was developed to address
phenomena where one fundamental property or force dominates the interaction.

Explores unusual thermal expansion behaviors in graphene and other 2D materials,
which  may provide insights into energy interactions beyond classical
thermodynamics [1]. Discusses how fundamental forces influence expansion in novel
materials, aligning with Bhaskara Law's principles [2]. Explores how multiple forces
simultaneously influence thermal expansion, paralleling Bhaskara Law's core concept
[3]. Examines the nonlinear effects of temperature on material structure, which
might connect with the concept of multiple fundamental forces at play [4]. [5-
10].Discusses the interplay of multiple forces and the limitations of thermodynamics
when applied to real-world phenomena like thermal expansion[5-10]. Reviews
thermodynamic principles and highlights the limitations that Bhaskara Law addresses
[11-14]. Bhaskara Law explained detailed with curie effect [15].

In nature, many reactions involve interactions that simultaneously affect multiple
fundamental forces or properties. For example, in electromagnetic heating, thermal
energy interacts with electromagnetic forces. Thermodynamics, by design, does not
account for the intricate mechanisms behind such interactions, as its principles were
established for simpler, single-force systems.

This paper does not challenge the validity of thermodynamics but aims to highlight
its specific domain of applicability. It emphasizes that thermodynamics excels when
one fundamental force or property is disturbed, such as heat transfer or pressure
changes. When energy transformations involve more complex interactions, such as
electromagnetic, gravitational, or nuclear forces acting together, thermodynamics
alone is insufficient. This is where Bhaskara Law becomes crucial.Bhaskara Law
provides a framework for understanding these multi-force interactions by explaining
the creation and destruction of energy when more than one fundamental force is
involved. Through various examples and case studies, this paper illustrates how
Bhaskara Law complements thermodynamics, extending our understanding of
complex energy phenomena.



2. Limitations of Thermodynamics: The Single-Force or Property Assumption

Thermodynamics is one of the most successful frameworks in physics, providing a
robust set of laws to describe energy transformations in systems governed by a single
fundamental force or property. From the steam engines of the Industrial Revolution
to modern-day power plants, thermodynamics has been instrumental in shaping our
understanding of energy and its applications. However, its foundational
assumption—that energy transformations occur under the influence of a single force
(e.g., gravity, electromagnetism) or property (e.g., temperature, pressure)—Ilimits its
applicability in more complex systems. This limitation becomes glaringly apparent in
scenarios where multiple forces or properties interact simultaneously, such as in
high-energy particle collisions or quantum systems. In fact, many unexplained
phenomena in physics, like the dual nature of the electron, arise precisely because
there is no clear framework to describe reactions involving multiple forces or
properties.

Thermodynamics operates under the assumption that energy transformations are
governed by a single dominant force or property. For example, in a gas compressed
in a cylinder, the primary force at play is pressure, and the primary property is
temperature. The laws of thermodynamics can accurately predict how the gas will
behave under these conditions. Similarly, in gravitational systems, such as a falling
object, thermodynamics can describe the conversion of potential energy into kinetic
energy. These examples, however, are simplified systems where only one force or
property is dominant.

The problem arises when multiple forces or properties interact in a system.
Thermodynamics lacks the tools to account for the complex interplay between
different forces or properties. For instance, in a system where both electromagnetic
and gravitational forces are significant, thermodynamics cannot provide a complete
description of the energy dynamics. This is because thermodynamics treats energy
transformations as a function of a single variable, ignoring the contributions of other
forces or properties. As a result, it fails to explain phenomena where multiple forces
or properties are at play.



A striking example of this limitation can be found in high-energy particle collisions,
such as those conducted in particle accelerators like the Large Hadron Collider (LHC).
In these collisions, particles are accelerated to near-light speeds and smashed
together, creating conditions where multiple fundamental forces—electromagnetic,
strong nuclear, and weak nuclear—are simultaneously at play.

In such collisions, the electromagnetic force governs the interactions between
charged particles, while the strong nuclear force binds quarks together within
protons and neutrons. The weak nuclear force, responsible for processes like beta
decay, also plays a role in certain particle transformations. Thermodynamics, with its
single-force/property assumption, cannot fully describe the energy dynamics in
these collisions. For example:

The strong nuclear force, which operates at extremely short ranges and involves
energy exchanges that are not accounted for in classical thermodynamics, plays a
critical role in holding quarks together.

The electromagnetic force, which governs the behavior of charged particles,
interacts with the strong nuclear force in ways that thermodynamics cannot model.

The creation and annihilation of particles during collisions involve energy
transformations that go beyond the scope of thermodynamic principles.

Thermodynamics is fundamentally a macroscopic theory, dealing with bulk
properties like temperature, pressure, and volume. It does not account for the
microscopic interactions between particles or the interplay of multiple forces. In
high-energy particle collisions, the energy dynamics are governed by quantum
mechanics and particle physics, which operate at a level of detail that
thermodynamics cannot capture.

The limitations of thermodynamics are not confined to particle physics. Many
unexplained phenomena in physics arise because there is no clear framework to
describe reactions involving multiple forces or properties. One such phenomenon is
the dual nature of the electron, which exhibits both particle-like and wave-like
behavior. This duality is a cornerstone of quantum mechanics, but it cannot be
explained by classical thermodynamics or even classical physics.

The dual nature of the electron arises because its behavior is influenced by multiple
forces and properties. For example:



The electromagnetic force governs the interaction of electrons with charged
particles. Quantum mechanical effects, such as wave-particle duality and
superposition, arise from the interplay of electromagnetic forces and the intrinsic
properties of the electron, such as spin and charge.

Thermodynamics, with its single-force or property assumption, cannot account for
these complex interactions. As a result, it fails to provide a complete description of
the electron's behavior. This lack of clarity in systems involving multiple forces or
properties is a major reason why phenomena like the dual nature of the electron
remain unexplained within the framework of classical thermodynamics.

The limitations of thermodynamics in systems like high-energy particle collisions and
guantum phenomena highlight the need for a broader framework that can account
for the interplay of multiple forces and properties. Such a framework would need to
integrate principles from quantum mechanics, particle physics, and relativity,
providing a more comprehensive understanding of energy dynamics.

For example, in quantum systems, the behavior of particles is governed by the
Schrodinger equation, which accounts for wave-like behavior and probabilistic
outcomes. However, even quantum mechanics struggles to fully explain phenomena
like the dual nature of the electron, as it does not provide a clear mechanism for how
multiple forces or properties interact to produce such behavior.

The single-force or property assumption of thermodynamics is a significant
limitation, particularly in systems where multiple forces or properties interact. High-
energy particle collisions and quantum phenomena like the dual nature of the
electron are prime examples of such systems, where thermodynamics cannot
provide a complete description of energy dynamics. The lack of clarity in systems
involving multiple forces or properties is a major reason why many phenomena in
physics remain unexplained. As we continue to explore the frontiers of physics, it is
essential to develop frameworks that go beyond the limitations of classical
thermodynamics, paving the way for a deeper understanding of the universe.



3. The Bhaskara Law of Energy: A New Framework for Energy Creation
and Destruction

Energy is one of the most fundamental concepts in physics, governing everything
from the motion of particles to the expansion of the universe. Classical
thermodynamics provides a robust framework for understanding energy
transformations, but it operates under the assumption that energy is conserved —
neither created nor destroyed. However, this assumption breaks down in systems
where multiple fundamental forces or properties of matter interact simultaneously.
The Bhaskara Law of Energy addresses this gap by introducing a new framework
that explains how energy can be created or destroyed when multiple forces or
properties are disturbed. This law is expressed as:

"When we exert an effect on matter through one of the fundamental forces of
nature, it is the resulting changes in the other fundamental forces or fundamental
properties associated with the matter, in addition to the direct effect we exert,
that create or destroy energy."

LD=W-E
Where:

- LP (ZHA): Represents the net creation or destruction of energy.

. W: Represents the total input energy (energy exerted on the system).
. E: Represents the total output energy (energy observed after the interaction).

This paper explores the theoretical foundations, implications, and applications of
the Bhaskara Law of Energy.

- If 1P >0, energy is created.
- IfLP <0, energy is destroyed.
- If 1P =0, energy is conserved (consistent with classical thermodynamics).

This equation quantifies the net energy change in a system, accounting for the
interplay of multiple forces and properties.



4 .Example of Bhaskara Law: Thermal Expansion Phenomenon

Mercury's thermal expansion provides another example of thermodynamics'
limitations. When mercury is heated, thermodynamics explains the volume increase
due to the input of thermal energy. However, the process also involves
electromagnetic forces at the atomic level, as increased kinetic energy disrupts
interatomic electromagnetic interactions. Thus, the phenomenon extends beyond
the scope of classical thermodynamics.

When a liquid is heated, energy is transferred to the molecules of the liquid,
increasing their kinetic energy. This energy input (W) is directly related to the rise in
temperature (AT) of the liquid, as described by the equation:

Q=mcAT
Where:

. Q: Heat energy added to the liquid.

. m: Mass of the liquid.

« C: Specific heat capacity of the liquid.
. AT:Change in temperature.

From a thermodynamic perspective, the energy spent to heat the liquid is fully
accounted for by the increase in temperature. However, this explanation is
incomplete because it ignores another significant change: the increase in volume.

The thermal expansion of liquids serves as a compelling example to illustrate the
principles behind Bhaskara Law. When a liquid is heated, the energy input raises its
temperature, and thermodynamics can effectively explain this increase. The heat
energy transferred to the liquid is directly proportional to the temperature change,
as predicted by classical thermodynamic equations.

However, an additional phenomenon occurs simultaneously: the liquid's volume
increases. This volume change represents a fundamental property alteration that
thermodynamics does not address. Thermodynamics can quantify the energy
required to increase the liquid's temperature but cannot explain the concurrent
expansion in volume.



When a liquid is heated, not only does its temperature rise, but its volume also
increases. This phenomenon, known as thermal expansion, occurs because the
increased kinetic energy of the molecules causes them to move farther apart, leading
to anincrease in volume. The relationship between temperature and volume is often
described by the coefficient of thermal expansion (a):AV=VOaAT

Where:

« AV:Change in volume.

« Vo: Initial volume.

« a: Coefficient of thermal expansion.
« AT: Change in temperature.

While thermodynamics can describe the relationship between temperature and
volume, it does not explain why the energy input leads to both a temperature
increase and a volume increase. This is where the Bhaskara Law of Energy comes
into play.

In the thermal expansion process, heating the liquid increases the kinetic energy of
its molecules, which leads to a greater intermolecular distance and subsequent
volume expansion. Here, Bhaskara Law provides the necessary framework to
understand the interaction between the thermal and electromagnetic forces
involved in this expansion. The law suggests that when more than one fundamental
property or force is disturbed, traditional thermodynamics alone becomes
insufficient.

For instance, consider mercury. Upon heating, its temperature rises in accordance
with the energy input, as thermodynamics describes. However, the increase in
volume involves the interplay of electromagnetic forces at the atomic level, as the
molecular bonds adjust to the added thermal energy. Bhaskara Law bridges this
explanatory gap by accounting for the multiple forces involved.



5 .Conclusion

The experimental results demonstrate a clear relationship between the input energy
and the increasing temperature of mercury, consistent with classical thermodynamic
principles. As energy is introduced, the mercury's temperature rises in direct
proportion to the input energy, validating the expected thermal response. However,
a significant and intriguing observation arises when examining the volumetric
expansion of mercury.

The observed increase in volume exceeds the energy input accounted for by
temperature rise alone. This anomaly indicates the presence of additional energy,
which cannot be explained by conventional thermodynamic theories. This result
provides empirical support for Bhaskara Law, which posits that when more than one
fundamental property is disturbed during a reaction, energy interactions beyond
classical predictions may occur.

In this experiment, the simultaneous disturbance of temperature and volume — two
fundamental properties — aligns with the principles of Bhaskara Law, illustrating that
energy can be generated or transferred through multi-faceted interactions. The
findings suggest that thermal expansion, when analyzed through the lens of Bhaskara
Law, reveals a previously unrecognized mechanism of energy interaction that
extends beyond classical thermodynamics.
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