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(57) Abstract : 
SYSTEM AND METHOD FOR REAL-TIME QUANTUM ERROR CORRECTION WITH ADAPTIVE SYNDROME EXTRACTION ABSTRACT This invention 
provides a system (100) for real-time quantum error correction with adaptive syndrome extraction. The system includes a Quantum Processing Unit (QPU) (102) 
configured for quantum computations with multiple qubits, and a Classical Control Unit (CCU) (104) that manages and monitors quantum operations, implementing 
error correction protocols. An Adaptive Syndrome Extraction Module (106) comprises a Syndrome Measurement Circuit (106a) for non-destructive syndrome 
measurement and Adaptive Control Logic (106b) to dynamically adjust measurement frequency and methods based on error rates. The Error Correction Module (108) 
includes a Decoding Algorithm (108a) for interpreting syndromes and a Feedback Loop (108b) to apply corrections in real-time. Additionally, a Noise Mitigation 
Interface (110) dynamically applies noise reduction techniques, enhancing robustness, and a Data Logging Unit (112) records relevant data for post-processing and 
optimization of error correction protocols. FIG. 1  
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