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Charge or Phase?
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Josephson energy
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Phase qubit: £ »E Flux qubit: > E
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Simple realization: Josephson junction at | = const
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Charge qubit E «E.
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Charge qubit Flux qubit Phase qubit
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Kockum, A.F., Nori, F. (2019). Quantum Bits with Josephson Junctions.



Substrate

Dielectric

Qubit inductor

Non-Linear
e.g., Josephson Junction

Transmon qubit

E; > E,

Qubit pad

Metal

Image: Zlatko Minev

It is just a Cooper pair box but with a big shunted capacitance.




Anharmonicity vs dispersion of charge
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Anharmonic
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Linear Harmonic
Resonator
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For small detuning!!
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Pump-probe experiment
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Claude Cohen- Tannoudji,
Collége de France et Laboratoire Kastler Brossel
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The paper

The dc-SQUID setup

)
E; = E; max COS |7TCFO

w = w(q)ext)
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Parameter

w/2m
a/2r
T

]"2*
J/2m

Transmon 1

5.12-6.30 GHz
—220 MHz
6.82 us
5.14 ps
8.69 MHz

Transmon 2

4.00-5.45 GHz
—220 MHz
4.41 s
3.33 us




The paper
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The dc-SQUID setup
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Two-tone spectroscopy
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Summary

= Basics in Superconducting qubits
= Autler-Townes effect - Light dressing

= Two qubit system + classical/quantized light



Thank you for your attention!









