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Energy participation ratio
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Energy participation describes how much inductive energy is distributed to
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The EPR is defined as:

inductive energy stored in junction j

" Total inductive energy stored in mode m

pmj

In terms of participation ratio, the flux zero-point fluctuations is:
hw,y,
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Energy participation ratio
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o Lamb shift : Apy= Yyl 28
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o Anharmonicity : a;,, = )% =y m op2

2 (mm)

o Cross-kerrinteraction : Y;un = 2.
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Mode frequencies (MHz)
Numerical diagonalization

Lj 10.0 105 10.6

10.8 11 1n2 1.4 1.7 1.8 12.0 124

0 6184.01 6012.22 5979.44

1 7305.05 7303.48 7303.16

Kerr Non-linear coefficient table (MHz)

Numerical diagonalization
0 1
L

120 0 36320 238e+00
238 5.18e-03

100 0 35602 501e+00
501 2.64e-02

106 0 35738 3.75e+00
375 1.40e-02

11.2 0 35812 297e+00
297 8.42e-03

1.8 0 36281 253e+00
253 5.90e-03

124 0 36537 2.17¢+00
217 4.20e-03

130 0 36642 1.89e+00
189 3.14e-03

105 0 35719 3.92e400
392  1.54e-02

10.8 0 35750 3.45e+00
345 1.16e-02

1.1 359.24 3.12e+00
312 9.31e-03

114 0 35941 281e+00
281 7.43e-03

1.7 0 36175 2.59e+00
259 6.19e-03

5913.40 582995 5790.54 5739.04 5666.95 5645.65 55%i.04 34377

730284 730229 730221 730190 730155 7301.60 730143 730097 730041 Modal frequenqes (MHz)
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Anharmonicities (MHz)
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Measured data vs simulated

Parameters Measured Simulated Errore = |(s —
1 ol m)/s
(Zn MHz) (Zn MHz) )/s|
Qubit frequency w, 5740 5739.04 0.0167%
bare cavity frequenc 7252 7436 2.40%
Anharmonicity « 353 359 1.67%
Capacity C 54.87 fF 53.94 fF 1.73%
T R TR R Detuning A 1510 1696.96 11.01%
Dispersive shift y 1.2 1.405 14.29%
= i Coupling strength g 90 (from xp1) 94.33 4.59%
s .%%- L el T l
g° Ec/h

 AA—E,/h

Experimental data validated the simulations
values within a few percent

Al Qubit fabricated at IFN CNR;
Pure Al cavity fabricated at LNL — INFN;
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Modes 0 & 1: Qubits 1 & 2
Modes 2 & 3: Readout cavities 1 & 2
Mode 4 : storage cavity




gol1° X 1°
[MHz] [MHz]
0.87 0.79

024 461 5233  57.82 119.97
;
- [1,3,4] 5.01 53.50 5691 104.11 1.01 0.84

7 v

LA

7 ~ Modes 0&1: Qubits 1 &2
: Modes 2 & 3: Readout cavities 1 & 2

s ~ Mode4: storage cavity

Both qubits are detuned and
separated from each other by a
distance dz



NEXT 277

| Optimization of the two qubits device is in progress

A Fabrication will follow as well
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