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Quantum Chemuistry Transcorrelated Method Reterence Error Mitigation

All necessary information of a quantum system | | Correlated wavefunction Ansatz!'® to reduce the || Taking advantage of classically tractable points
contained in electronic molecular Hamiltonian computational footprint on quantum hardware: in the VQE parameter space, one can make an

ition? i i approximation for the errors in quantum calcula-
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1. Noise affects VQE.
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Electronic properties: Ground- and low-lying ex-
cited state properties, energy differences, polariza-
tion, response functions, ...

Target: High / chemical accuracy to ensure pre- | | Cusp necessitates more orbitals for accurate re-
dictability, interpretability and comparison with | | sults — higher cost, more qubits REM is noise-resilient. Guaranteed to get equal

2. An exact reference
calculation 1s made.

3. Expectation value
can be corrected.

experimental results or better result than classical.
Problem: Exponentially growing problem size: Describe the cusp exactly and capture part of cor- 030
relation with a correlated wavefunction Ansatz — H
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Quantum Computln g Similarity Transformation of Hamiltonian.
“Nature isn’t classical, dammit, and if you want H ||V =F|U) — (G_T H 67) ®) = F |P) 0.002 7
to make a simulation of nature, you’d better make
. . » 0.001
it gquantum mechanical” — R. Feynman 1981 s non-Hermitian |
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Two-Qubit Depolarizing Error, T

Requires less orbitals
for higher accuracy!
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Basis set

Using chemical insight, we can give a better initial
guess for VQE calculations performed 1n series.

Imaginary Time Evolution

Variational methods like VQE® not applicable.
Use imaginary-time evolution* to obtain GS . . . .

Qllbit Initial state Quantum Measurement Optimization
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Due to entanglement and superposition: n — W) = lim N(7)e 77 |W(0))
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qubits can encode exponentially many states:
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Single point VQE calculation
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Classical Bit

Can be implemented on Quantum Hardware>® || Effective for correlated systems, aligning with QC
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Separation, r [A]

Quantum Algorithms harness this exponential

state space BUT: References
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