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Introduction

Qiskit Experiments

a framework to 

run a set of circuits 

(experiment) 

and 

analyze the output

(analysis)

Currently

• Hard to test new experiments 

⟹ simulate pulse schedules

• Tests hard-code the error 

patterns of many experiments

Goal

• Realistic backend

• Efficient tests based on pulse-

level dynamics

• Tutorials without hardware 

backend
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Hamiltonian 

Simulation

• We use a 3-level model 

for the qubit.

• This allows us to model 

leakage

• And perform DRAG 

experiments

Qubit-Spectroscopy

𝐻 = ℏ 

𝑗=1,2

𝜔𝑗Π𝑗 + 𝜀 𝑡 𝜆𝑗 𝜎𝑗
+ + 𝜎𝑗

−
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Rabi Experiment (RoughAmp)
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Current testing framework

MockIQBackend (MockIQExperimentHelper) :
Hard codes an error pattern

Calibration Experiment in Qiskit-Experiment
✓ FrequencyCal, RoughFrequencyCal, FineFrequencyCal
✓ RoughDragCal, Fine(X)(SX)DragCal
✓ Fine(X)(SX)AmplitudeCal, Rough(XSX)AmplitudeCal, 

FineSXAmplitudeCal

C
ir

c
u

it
s

Results : IQ data, counts (qiskit-experiment analysis)
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1. Extract pulse schedules from calibrations in 
QuantumCircuit

2. Simulate the pulse schedules to obtain 
time evolution operators with                     
Qiskit-Dynamics

3. Evolve ground state using                          
time evolution operator

4. Generate count/IQ data from evolved state
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Conclusions

Main Goals

• Realistic Tests

• Tutorials without Hardware 

Backend

Where We are

• Pulse Backend structure

• Rabi, Spectroscopy, FineAmp

Pulse simulation of fine amplitude calibration

Amplitude

calibration
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