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. renormalization is the process of removing infinities from calculations to obtain
Introductlon physically meaningful results. The speed of light is crucial in this process, as
it determines the natural units used in the theory. The use of natural units,
where simplifies calculations and highlights the fundamental role of in the
underlying physics. Quantum mechanics is particularly important in the quest

The speed of light is a fundamental constant in physics, integral to both
relativity and quantum mechanics. Its role in quantum mechanics extends

beyond merely defining a universal speed limit; it fundamentally influences , ; . .
the structure and interpretation of quantum theory. This short communication for  theory of quantum gravity. Understanding how integrates with quantum

explores the multifaceted role of the speed of light in quantum mechanics, field theories and general relativity is essential for developing a unified theory
examining its impact on the formulation of quantum theory, the implications  that describes gravitational interactions at quantum scales [3-5].
for relativistic quantum mechanics, and its significance in modern quantum
field thepries are a cornerstone of mpdern physic.s,. appearing in the theory CO"C'USiOﬂ
of relativity and quantum mechanics. In relativity, sets the maximum
(s)zfe:n:; r:f;lri;]i ngf(;;mse:)t;r; e;r:% rtr;;t::r"(];agu:;a]:/;* f#]r;?;ﬁz]rﬁgts?”?n;::&rﬁ Experiments tha.t test the principles of rel.ativity and guantum mechanics
the theoretical framework and experimental interpretations of quantum  Often rely on precise measurements of instance, high-energy particle
phenomena. In quantum mechanics provides insights into the intersection of ~ collisions and precision measurements of photon propagation help validate
quantum theory and relativity, and how these principles combine to form a the predictions of relativistic quantum theories and test the limits of our
coherent description of the physical world. Description understanding is not merely a universal constant; it is a fundamental element
Features in quantum mechanics, focusing on its impact on theoretical that shapes the structure of quantum mechanics and its relativistic extensions.
formulations, relativistic quantum mechanics, and quantum field theory. In From its role in the formulation of relativistic wave equations to its central place
quantum mechanics, the speed of light plays a crucial role in the formulation ~ in quantum field theory and experimental physics, Influences the fundamental
of the theory, particularly through the theory's relativistic extensions. The principles of modern physics. Understanding its role provides deeper insights
Schrédinger equation, which describes the evolution of quantum systems, into the unification of quantum mechanics and relativity and guides ongoing
does not incorporate. However, when transitioning to relativistic quantum research in theoretical and experimental physics. In developing unified
mechanics, the speed of light becomes a central element. To reconcile  theories, probing the boundaries of quantum and relativistic principles, and
quantum mechanics with special relativity, relativistic wave equations  ygfining our understanding of the physical universe. The role of the speed of

such as the I_(Ielr_l-Gordon _egugtlon and the_ Dirac equation are Quantum light remains a cornerstone in the quest for a more complete description of
Electrodynamics is a relativistic quantum field theory that describes the nature

interaction of charged particles with the electromagnetic field. The speed of
light is fundamental to QED, which is based on the principles of relativity and
quantum mechanics. In QED, the photon, which mediates electromagnetic ~ Acknowledgement
interactions, travels at the speed of light. Lorentz invariance, a key feature

of relativistic theories, requires that the laws of physics remain unchanged None.

under Lorentz transformations. The speed of light is invariant under these
transformations, ensuring that physical laws are consistent across different -
inertial frames. This invariance influences the structure of relativistic quantum Coan|Ct Of IntereSt
mechanics, ensuring that the theory respects the principles of special relativity

(1,2]. None.

The Standard Model of particle physics incorporates quantum field theory,
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