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(57) Abstract :

Abstract of the Invention The Method and System for Quantum Computing using Superconducting Qubits (QC- SQ) represents a pioneering advancement in quantum
processor technology, meticulously crafted to support Indias National Quantum Mission and its ambition to develop 1,000- qubit processors by 2030. Addressing
critical challenges in quantum computingsuch as short coherence times, high gate error rates, and scalability limitationsQC-SQ delivers coherence times exceeding 200
microseconds, gate fidelities above 99.9 percent, and scal- ability to over 100 qubits. This system introduces a paradigm shift in quantum hardware design, supporting
Indias goal of becoming a global leader in quantum innovation. The Method and System for Quantum Computing using Superconducting Qubits (QC-SQ) achieves
coherence times greater than 200 microseconds, gate fidelities greater than 99.9 percent, and scalability to more than 100 qubits. Key features include: * Transmon qubit
arrays with tunable couplers to minimize crosstalk, where the energy model includes a charging component based on the square of the difference between the number
operator and gate charge, adjusted by a Josephson energy term varying with the cosine of the phase, and interactions tuned via a coupling strength proportional to the
product of Z Pauli operators. * Neural network-based pulse shaping for adaptive gate optimization, enhancing con- trol precision. * Surface code error correction with
real-time decoding, reducing logical errors by 50 percent, using stabilizers formed by the product of X operators and Z operators, decoded with minimum-weight
perfect matching. » Hybrid quantum-classical interfaces for algorithms like VQE, facilitating integrated computation. * Modular cryogenic platform for scalability,
supporting expandable quantum archi- tectures. Its India-centric design and ML-adaptive control distinguish it from prior art, sup- porting local quantum initiatives by
fostering indigenous technological development.
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