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Performing a first process based on a single
layer of the part of the quantum circuit for
obtaining a first set of fidelities and/or
product of fidelities

~— S100

!

Performing a second process based on at least two
consecutive layers of the part of the quantum
circuit for obtaining a second set of of
fidelities and/or prodcuts of fidelities

— S200

!

Determining the predetermined number of
parameters based on at least the first set and |~ S400
the second set
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Performing a first process based on a single
layer of the part of the quantum circuit for
obtaining a first set of fidelities and/or
product of fidelities

~—— S100

!

Performing a second process based on at least two
consecutive layers of the part of the quantum
circuit for obtaining a second set of of
fidelities and/or prodcuts of fidelities

~— S200

!

Estimating a third set of fidelities that cannot
be determined from the first set and the second |~ 8300
set

!

Determining the predetermined number of
parameters based on at least the first set, the |~ S400
second set and the third set
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Performing a first process, comprising single-
layer cycle benchmarking, based on a single layer
of the part of the quantum circuit for obtaining ~——8100a

a first set of fidelities and/or product of
fidelities

I Preparing qubit; of'the quz'amil:um processing unit — — S111
to be in first initial states

1 i h f ingl
Repeatedly executlncjlz;;eer gates of the single _— S112

Executing randomized single qubit Pauli gates
——- on the qubits before each execution of the — 8113
gates of the single layer

Executing randomized single qubit Pauli gates
—>| on the qubits after a last execution of the — S114
gates of the single layer

— Measuring the qubits ~— 8115
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Performing a second process, comprising multi-
layer cycle benchmarking, based on at least two
consecutive layers of the part of the quantum ~——8200a
circuit for obtaining a second set of of
fidelities and/or prodcuts of fidelities

I Preparing qubit.s of the q.ua_nt.um processing unit e — §211
to be in second initial states

Repeatedly executing the gates of the at least
I two consecutive layers, wher:ein the gates of —— §212
the at least two consecutive layers are

alternated

Executing randomized single qubit Pauli gates
. on the qubits before each execution of the

gates of one of the at least two consecutive ~— S213
layers
Executing randomized single qubit Pauli gates
N on the qubits after a last execution of the
gates of one of the at least two consecutive — S214
layers
— Measuring the qubits ~— 8215
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Performing a second process, comprising multi-
layer cycle benchmarking, based on at least two
consecutive layers of the part of the quantum ~——8200a
circuit for obtaining a second set of of
fidelities and/or prodcuts of fidelities

Identifying minimal structures, that are part
of the at least consecutive two layers, that

contribute to the characterization beyond the —— S221
single-layer cycle benchmarking
Limiting the multi-layer cycle benchmarking to —_— §222

the identified minimal structures

FIG. 9
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Performing a second process, comprising multi-
layer cycle benchmarking, based on at least two
consecutive layers of the part of the quantum ~——8200a
circuit for obtaining a second set of of
fidelities and/or prodcuts of fidelities

Separating the at least two consecutive layers
into one or more chains of quantum gates

— S231

Performing the second process for each chain of

quantum gates ~— 8232

FIG. 10
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