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Simulations enable fabrication to cost less, progress faster, and gain complexity. Using a combination of both
open source and proprietary software such as ANSYS, COMSOL, and Python libraries such as Qiskik Metal, it is
possible to explore and design prototypes for cQED experiments. The Qiskit Metal Python Library is especially
useful as it takes advantage of different means of extracting the quantum properties of the model through
classical simulations.
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Energy participation quantization

calculates energy levels based on
energy stored in junction.
Impedance analysis  uses
transmission and reflection of the * o LG s
waveguide. -
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“Impedance analyses - qubit is modeled as an inductor:

= F01(6H) 2846

Fo s Our results show how
individual components
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I Cavity Q factor (10*5) 3.55

| e T can be simulated and

| Qubit Lifetime (ns) 125

| Anharmonicity (MHz) 51.6 U Ser I EX p e ri m e nta I

Cavity Shift (MHz) 1589
= EJIEC 1.687

information extracted.
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Conclusion

By taking individual components we are able to export a gds
extension file, which can be directly used for photo and e-beam
lithography. On the left the circuit layout and on the right the mask
for fabrication.
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The simulation 6.86 GHz mode 0.

‘Ilworkflow usually starts
by tunning the qubit, by
using lumped element
simulation, capacitances
between the qubits and
Its enviroment are
calculated, all
inductances are
negligible on most
circuits and the only
inductance taken into
account is the Josephson
Inductance.
It is possible to
simulate both
quarter and haIf//'
wave cavities.
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