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Characterization Experi-
ments

Calibration Experiments
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Verification Experiments



Backends with different properties of 
qubits
  23 backends in IBM 

Quantum Experi-
ences

 All backends con-
sists of different 
number of qubits 
with different prop-
erties

 Characterizing all 
the qubit at once.

Ibmq_lima (5 
qubits)
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Running Composite Experiment –
Qubit Characterization Experiment
from qiskit_experiments.framework import ParallelExperiment

: combine separate component experiments as a single composite experiment

Parallel_exp=ParallelExperiment[exp1, exp2, exp3…]

Parallel_exp.run(backend).block_for_results()

from qiskit_experiments.library.characterization.qubit_spectroscopy import QubitSpec-
troscopy

from qiskit_experiments.library import T1

from qiskit_experiments.library import T2Ramsey
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Ibmq_lima : All T1 at 
once
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Ibmq_lima :All T2 at 
once

6IBM Quantum / © 2021 IBM Corporation



Verification of a backend with mul-
tiple qubits
T1 T2 Frequency 1&2qubit gate errors
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1 qubit RB for 
1 qubit gate er-
rorsq0

q1

q4

q2

q3

standardRB
exp1

standardRB
exp2

standardRB
exp3

standardRB
exp4

standardRB
exp5

Job1

Job2

Job3

Job4

Job5

Combine 5 
sub 
experiment
s into one 
single          
         
composite 
experiment

ParallelExeprime
nt

1 Job
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2qubit gate RB 
for
2 qubit gate errorq0

q1

q4

q2

q3

RB(2,1)
RB(0,1)

RB(3,1)

RB(4,3)
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2qubit gate RB 
for
2 qubit gate error

RB(2,1)
RB(0,1)

RB(3,1)

RB(4,3)

q0

q1

q4

q2

q3

Combine sub experiments
Into a single 

Composite experiment

BatchExperime
nt



CNOT Direction

Native direction :                   
                  Gate time is 
shorter



Jeogwon Kim
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