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From Classical Controls to Quantum Gates

Introduction into the Calibration of Superconducting Qubits

By the end of this workshop, you will learn to:
- Calibrate an X gate on a superconducting device.

- Use QuTiP to simulate different calibration routines.
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Quantum Computing

Ability to exist in multiple states
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Quantum Computing
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Qubits can affect one another



Quantum Computing
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Inability to describe
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Quantum Computing

O Measurement “OR”

The collapse into classical bits
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Quantum Information Processing
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Quantum Information Processing
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How to measure the quantum state?
X How to apply X gate?
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Physical Realization

What about the Qubit?
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Qubit Platforms
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No Consensus Yet!
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Qubit Platforms
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Qubit Platforms
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Quantum Information Processing
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Qubit Calibrations



Qubit Calibration

' Frequency-Domain:

O Resonator Spectroscopy |

', O Two-Tone Sectroscp )
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Time-Domain:
O Rabi Measurement

Characterization:

O Ti1: Relaxation Time

O T2*: Dephasing Time



Resonator Spectroscopy
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A Resonator is a device defined by its resonance
frequency, it filter the signals that don’t resonate
with it.
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How?

- Sweep a the frequency sent to the resonator.

- Measure the resonator response.

- The peak represents the resonance frequency.




Two-Tone Spectroscopy

Due to the coupling between the qubit and the

resonator, the resonator frequency shifts based
on the qubit state.

Objective: Find the qubit (Roug

How?

- Sweep a the frequency sent to the qubit.

- Measure the resonator response.

- A peak shift indicate qubit transition.
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Rabi Measurement

Rabi flopping is the main signature of a ' Objectives: Narrow down the qubit frequency.

controllable qubit. 1 Fine the pulse parameters for the X '
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Rabi Measurement

Rabi flopping is the main signature of a ' Objectives: Narrow down the qubit frequency.
controllable qubit.

Fine the pulse parameters for the X
gate.

How?

Sweep the pulse frequency 0 20 40 60 80 100
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Rabi Measurement

Rabi flopping is the main signature of a ' Objectives: Narrow down the qubit frequency.
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Qubit Calibration
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What can we do with these gate?



Qubit Characterization
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Thank you for listening!




