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Overview

* Quantum computers are limited by decoherence and gate errors'
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e Reference-state error mitigation (REM)? can be implemented on current
and near-term, requires minimal postprocessing and can be applied along-
side existing mitigation procedures

* The method is Ansatz-agnostic and is compatible with various variational RAEL

quantum algorithms like the VQE- or VarQITE*

e REM demonstrated significant improvement in the computational ac-
curacy of ground state energies of small molecules (Hy, HeH™, and LiH)
on superconducting quantum hardware
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e Simulations of noisy circuits demonstrate the method’s scalability

Reference-state Error Mitigation Noise-resilience

We take advantage of classically tractable and easy-to-prepare points in the VQE pa- | | REM is noise-resilient: effective despite
rameter space, like the Hartree-Fock reference state. the steady increase in single- and two-

qubit depolarizing error rates.
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3. Calculate REM correction:
AEJREM — g(gref) — E(gref)

~ 4. Correct final VQE energy with
¢ - REM correction
0
Results 0.01 0.02 0.03

Significant improvement in the computational accuracy of ground state energies of small T'wo qubit depolarizing error

molecules (Hy, HeH™, LiH and BeH,) on superconducting quantum hardware
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