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Abstract

The Iterative Phase Estimation Algorithm (IPEA) is a
quantum algorithm to measure the phase of an
eigenvalue given a unitary matrix and eigenstate.
IPEA requires 1 measurement for each bit, or a total
of N measurements to achieve a precision of 27V, and
can be proved to have a success probability of over
80%. Increasing the minimum success probability
requires several measurements for each bit, which
secures the confidence of obtaining the bits correctly.
Here we call this the Modified IPEA, and in this
research we find the optimal measurements for each
bit such that the computational runtime is at its

minimum given a success probability to guarantee.
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Figure 1. Quantum Circuit of IPEA
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Figure 2. Success Probability of IPEA
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Figure 3. Success probabilities of Modified IPEA
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Figure 4. The circuit for encoding the phase

HEEEE A7 LN —DEDIUE, FHEER-, %)
RN TEFEDLIEND, HOHMNHEFELL EERET S
HE R 7 ML DG, F/hOFH R A2
LT, HOHIE, DM REARFEL T2\ A D fe
INDOFHEIFRINRES. FOkE B4 Figure 4 1R,

-3
L4 X107
—N=2
12 —N=3
N=4
1 —N=5
_ ~N=6
Z9gf N=7
= 08
ﬂ'
& 061 flg;gj# .
Rliv-3
04l rFJ,HJF
02 :
——
O Il Il Il Il Il Il Il Il Il
80 82 84 8 8 90 92 94 96 98

PRI (%)
Figure 5. Computational runtime of Modified IPEA
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Figure 6. Computational runtime for higher precision
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Figure 7. Unitary operation time vs computational runtime

for a 90.29% success probability
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Figure 8. Comparing different quantum computers
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