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Circuit synthesis
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# of qubits

rank 2L tensor
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State preparation
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product of rank 4 tensors

gt

mEETZIVIAVX A :

min | - 2agt
min| - 2588
min i— #t

2. Fitness evaluation 3. Elimination

Control the
convergence rate;
Faster the
convergence is, more
possible the local
minimum is

1. Individual Initialization

Uniformly Random
draw samples from
the search space.

The most time-
consuming part

4. Recombination

This is a very tricky
part. It is particularly
useful when the code

owns hierarchical
structure

ELETRZ BV c=FhigmiE k

T. Shirakawa, C. Li, Q. Zhao, S. Yunoki, to be submitted

5. Mutation
Random sampling in
the neighborhood; In

many cases,

mutation is more
important than
recombination
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T. Shirakawa, C. Li, Q. Zhao, S. Yunoki, to be submitted

B Haar random unitaryZzelementary gates(c 3|

Four qubit Haar random unitary

S
N

T

(a) A =102 mm |
- | _ 3
330'3_ | A=10" Wl
i I |
= 0.2 ! ]
A !
- |
~ 0.1 | ]

60

Infidelity

J 30 90

CNOT count
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Five qubit Haar random unitary
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T. Shirakawa, C. Li, Q. Zhao, S. Yunoki, to be submitted

B MPS + E{bETHEIC K Bstate preparation

Results for the 1D transverse Ising model:

Decomposition
to 2-qubit gate
by GA
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v The number of gates scales linearly with the system size L.
Prepared by simulator

100 qubitsfZE Mstate preparationhYiE{LEIE (CATHE
(H1-1020 qubits% FL\/zPOC% i)
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