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The advent of quantum computing as a viable computational model has led to the development of novel
methods and algorithms designed for this architecture. Quantum chemistry has been a popular target for these
algorithms due to the intuitive mapping between the electronic structure problem and qubit systems as well as
the potential utility of even moderately sized quantum processors.

In the current era of noisy intermediate-scale quantum devices, hybrid quantum-classical algorithms have been
an important focus for research. Many of these approaches are variational algorithms, in which some cost
function is computed on the quantum device and the corresponding parameters are optimized on a classical
computer. In the context of quantum chemistry, the variational quantum eigensolver (1) (VQE) is perhaps the
most widely used. In this approach, one attempts to minimize the energy of some parametrized wavefunction.
The quality of VQE energies and wavefunctions is strongly dependent on the choice of parametrization. Many
conventional functional forms employed in quantum chemistry, such as configuration interaction (Cl) and
coupled cluster (CC), violate the unitarity constraints imposed by the nature of the quantum architecture.
However, there exist unitary formulations, such as unitary coupled cluster (2-5) (UCC), which, while unwieldy in
a classical setting, have been extensively used for VQE. Quantum architecture inspired parametrizations have
also been devised, such as the hardware efficient ansatz (6) (HEA), which aim to optimize the use of quantum
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The advent of quantum computing as a viable computational model has led to the development of novel
methods and algorithms designed for this architecture. Quantum chemistry has been a popular target for these
algorithms due to the intuitive mapping between the electronic structure problem and qubit systems as well as
the potential utility of even moderately sized quantum processors.

In the current era of noisy intermediate-scale quantum devices, hybrid quantum-classical algorithms have been
an important focus for research. Many of these approaches are variational algorithms, in which some cost
function is computed on the quantum device and the corresponding parameters are optimized on a classical
computer. In the context of quantum chemistry, the variational quantum eigensolver (1) (VQE) is perhaps the
most widely used. In this approach, one attempts to minimize the energy of some parametrized wavefunction.
The quality of VQE energies and wavefunctions is strongly dependent on the choice of parametrization. Many
conventional functional forms employed in quantum chemistry, such as configuration interaction (Cl) and
coupled cluster (CC), violate the unitarity constraints imposed by the nature of the quantum architecture.
However, there exist unitary formulations, such as unitary coupled cluster (2-5) (UCC), which, while unwieldy in
a classical setting, have been extensively used for VQE. Quantum architecture inspired parametrizations have
also been devised, such as the hardware efficient ansatz (6) (HEA), which aim to optimize the use of quantum
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The advent of quantum computing as a viable computational model has led to the development of novel
methods and algorithms designed for this architecture. Quantum chemistry has been a popular target for these
algorithms due to the intuitive mapping between the electronic structure problem and qubit systems as well as
the potential utility of even moderately sized quantum processors.

In the current era of noisy intermediate-scale quantum devices, hybrid quantum-classical algorithms have been
an important focus for research. Many of these approaches are variational algorithms, in which some cost
function is computed on the quantum device and the corresponding parameters are optimized on a classical
computer. In the context of quantum chemistry, the variational quantum eigensolver (1) (VQE) is perhaps the
most widely used. In this approach, one attempts to minimize the energy of some parametrized wavefunction.
The quality of VQE energies and wavefunctions is strongly dependent on the choice of parametrization. Many
conventional functional forms employed in quantum chemistry, such as configuration interaction (Cl) and
coupled cluster (CC), violate the unitarity constraints imposed by the nature of the quantum architecture.
However, there exist unitary formulations, such as unitary coupled cluster (2-5) (UCC), which, while unwieldy in
a classical setting, have been extensively used for VQE. Quantum architecture inspired parametrizations have
also been devised, such as the hardware efficient ansatz (6) (HEA), which aim to optimize the use of quantum
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In the current era of noisy intermediate-scale quantum devices, hybrid quantum-classical algorithms have been
an important focus for research. Many of these approaches are variational algorithms, in which some cost
function is computed on the quantum device and the corresponding parameters are optimized on a classical
computer. In the context of quantum chemistry, the variational quantum eigensolver (1) (VQE) is perhaps the
most widely used. In this approach, one attempts to minimize the energy of some parametrized wavefunction.
The quality of VQE energies and wavefunctions is strongly dependent on the choice of parametrization. Many
conventional functional forms employed in quantum chemistry, such as configuration interaction (Cl) and
coupled cluster (CC), violate the unitarity constraints imposed by the nature of the quantum architecture.
However, there exist unitary formulations, such as unitary coupled cluster (2-5) (UCC), which, while unwieldy in
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