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QuantumCircuits library
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see: https://adgnitio.github.io/QuantumCircuits.jl/dev/

https://adgnitio.github.io/QuantumCircuits.jl/dev/


Cartan's KAK decomposition

see: https://adgnitio.github.io/QuantumCircuits.jl/dev/Simulation/U4_Cartan_decomposition/

https://adgnitio.github.io/QuantumCircuits.jl/dev/Simulation/U4_Cartan_decomposition/


Log-Normal state preparation

see: https://adgnitio.github.io/QuantumCircuits.jl/dev/examples/state_preparation/

The preparing a quantum state in general, an exponential number of gates, O(2^n), are needed

https://adgnitio.github.io/QuantumCircuits.jl/dev/examples/state_preparation/


Trotterization

see: https://adgnitio.github.io/QuantumCircuits.jl/dev/Simulation/Trotterization/

https://adgnitio.github.io/QuantumCircuits.jl/dev/Simulation/Trotterization/


Documentation

see: https://adgnitio.github.io/QuantumCircuits.jl/dev/

https://adgnitio.github.io/QuantumCircuits.jl/dev/


Collaboration

see: https://adgnitio.github.io/QuantumCircuits.jl/dev/

https://adgnitio.github.io/QuantumCircuits.jl/dev/


Qiskit-Alt



Qiskit-Alt workflow

 

 

 Defining the Molecular Geometry

Computing the Qubit Hamiltonian

Constructing the Fermionic 
Hamiltonian

Convert to a Qubit 
Hamiltonian

Running molecular simulation algorithm

Jordan-Wigner transformation

Computing the Fermionic operator

Using qiskit-alt
Julia backend
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Computing the Qubit Hamiltonian: H2 Molecule

Similar generated 
Hamiltonian



Running molecular simulation algorithm
Computing the ground state energy

● Ansatz: TwoLocal

● Optimizer: COBYLA

● Backend: Statevector Simulator

Results

Time advantage
Results accuracy
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Project plan
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Generate Hamiltonian 
operators with qiskit-alt

VQE tutorial 

Features of Qiskit Nature

Testing molecular simulation 
algorithms

Testing performance

Release a plugin to use 
qiksit-alt in qiskit 
nature workflow

Objective: Integrate qiskit-alt in qiskit nature workflow


