(/ IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.67 Volume 5, Issue 5, March 2025

The Future of Processing Power: Quantum
Computing

Shivam Sonawane, Riddhi Rajesh Yelmame, Purval Prabhakar Wade,

Sakshi Chhoturam Ghuge, Komal Anil Zambare
Guru Gobind Singh Polytechnic, Nashik, Maharashtra, India

Abstract: Quantum computing represents a paradigm shift in processing power, leveraging principles of
quantum mechanics to solve problems intractable for classical computers. This paper explores the
foundational concepts of quantum computing, including qubits, superposition, and entanglement, while
analyzing its potential applications and challenges. By focusing on the transformative impact of quantum
algorithms and hardware advancements, we present a roadmap for the future of computation. Quantum
computing promises to revolutionize processing power, offering unprecedented computational capabilities
that could solve complex problems beyond the reach of classical computers. This paper explores the
Sfundamentals of quantum computing, its current advancements, and its potential impact on future
processing power. We discuss the advantages, challenges, and applications of quantum computing, along
with ongoing research and development efforts. The implications of quantum computing on fields such as
cryptography, artificial intelligence, and optimization are also examined. Quantum computing stands at the
precipice of technological revolution, promising unprecedented computational capabilities to tackle some
of humanity’s most complex problems. The field is highly collaborative and recent developments such as
superconducting qubits with increased scaling, reduced error rates, and improved cryogenic infrastructure,
trapped-ion qubits with high- fidelity gates and reduced control hardware complexity, and photonic qubits
with exploring room- temperature quantum computing are some of the key developments pushing the field
closer to demonstrating real-world applications. However, the path to realizing this promise is fraught with
significant obstacles across several key platforms, including sensitivity to errors, decoherence, scalability,
and the need for new materials and technologies. Through an exploration of various quantum systems, this
paper highlights both the potential and the challenges of quantum computing and discusses the essential
role of middleware, quantum hardware development, and the strategic investments required to propel the
field forward. With a focus on overcoming technical hurdles through innovation and interdisciplinary
research, this review underscores the transformative impact quantum computing could have across diverse
sectors.
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