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Why Quantum Chemistry Needs Quantum Algorithms



Overview

● Variational Quantum Eigensolver for ground-state molecular energies and 
Ising Model

● Subspace Search VQE for excited states.

● Digital Continuous-Time Quantum Walks → protein network centrality.

● Hadamard test + Multi-fidelity Estimation→ reaction probabilities.



Variational Quantum Eigensolver



Simulating the Ising Model using VQE



Molecular Energies using Variational Quantum Eigensolver



SubspaceSearch: Extracting Excited States



SubspaceSearch VQE



Quantum Simulation of Reaction Probabilities



Quantum Simulation of Reaction Probabilities



Quantum Simulation of Reaction Probabilities



Continuous-Time Quantum Walks for protein centrality 



CTQW for protein centrality circuit



CTQW probability plot



Future!


