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Summary

v Simulating excited states of molecules is of great concern in photophysics & photochemistry,

. o . Method for Easy to calculate
and there are several methods based on a quantum algorithm, Variational Quantum Eigensolver (VQE) TS b o ol il transition amplitudes?
v Among them, VQD method is remarkably accurate; however, there are no methods to calculate SSVQE Fair Yes
transition amplitudes (i.e., off-diagonal matrix elements) between eigenstates obtained by the VQD MCVQE Intermediate Yes
v We propose such a method feasible on NISQ devices and demonstrate on a sampling simulator vQb Excellent Ne Yes (This work)

1. Methods for excited states based on VQE 3. Calculating transition amplitudes

SSVQE MCVQE VQD A= Z a; P; : physical quantity (Hermitian op.), where P; € {I,X,Y, Z}*" a; € R,
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" K . . Each term can be m r n real devices
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mm) Enables calculation of transition amplitudes with VQD

finally diagonalize on classical computer

2. Comparison of methods by noiseless simulation }J§ 4. Sampling simulation with shot noise
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