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When is better state preparatlon Worthwh|Ie7

Shivesh Pathak, Stefan Seritan, Antonio Russo, Andrew Baczewski

Want to prepare an approximation to the b) Use amplitude amplification
ground state W, of (local-) Hamiltonian H A p bits of Eo after O (y72) repetitions (AA) state preparation

proposed by Lin and Tong 2]

a) Quantum phase estimation
benefits from large overlap [1]

Start with a guess: @ ;; ¥; = [(Po;[Wo)l

W) with probability ~?

c) Approximate reflector Ry (€)

Improve the guess i ; | implemented with quantum signal
(e.g. Adiabatic, Fllter-based): ' ' ' processing [2]

CI)o,f — uSP(}[)CDO,i; Vi = ‘(q)o,f‘q’o”

How do we quantify benefit?
How does error in Ry (€)

State preparation is expensive. When . ;
improving from @ ; to @,  is worth it? propagate/affect benefit?

ﬁ —Aluminas: Na4Alzz 035

We compute full T counts for circuit Sec. 2, proxy for Improvement as a function of plane wave basis

fault-tolerant runtimes, with and without state prep set size N, QPE accuracy AE; inset: T counts for
state preparation

To quantify benefit we define the improvement
i—Z(T(DO + Topp (AE)) * Points are computed values, solid lines are fits

— to asymptotic form in Sec. 3.
Vi “(To,; + Tope(AE) + Ty, (Vi»)’f))
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* Dashed descending line is starting point y; V  AE =13 mev N

] ] ] A AF =30 meV
Multiple orders of magnitude improvement B AE = 139 meV

We prove a bound on € in Ry (€) so overlap y; is for large plane wave set with hig.h accuracy:
guaranteed: € < (1 — v/ /Vmax)/SNwer guantum advantage” regime!
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Asymptotic near-quadratic, t ~ 1/(y; logy; %)




