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Quantum dynamics of disordered arrays of interacting superconducting qubits
quantum collective states
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schematic of an SQN with five flux qubits coupled to the low-dissipative cavity and the transmission line is presented.
transmission line is used to establish an experimental setup for the measurements of S21



Superconducting qubit network (SQN) with 5 flux qub its with 4 JJ
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The transmission coefficient S,, vs frequency behaviour could present
dips (absorption) when photons are exchanged in the resonant cavity.

Nonlinear interactions between photons of energy level transitions in
gubits and microwave power
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Superconducting qubit network (SQN) with 5 flux qubit swith 4 JJ

Superconducting coplanar waveguide (CPW) resonator
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Oscillations on S ,, indicate the interaction between qubit and resonant circuit.

Main resonant dip............... is associated with COLLECTIVE QUANTUM STATE in SQN.



"QST' Experiments on two Resonators with SQN with 5 flux qubits
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2sonant dips as function of external magnetic field
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3 terminal SQN with 5 flux qubits Color map S21 main resonance 9,305 GHz,
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The main resonant dip in S,,(a) dependence and its periodic magnetic field oscillation indicate the
oresence of a strong long-range interaction between qubits leading to the quantum collective state
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Andrea Trombettoni /Paolo Silvestrini

Topology-Induced Spatial Bose-Einstein Condensation in
Inhomogeneous Josephson Arrays (JJ STAR NETWORK)

2

JJ STAR NETWORK
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mogeneous superconductivity in comb-shaped Josephson junction networks
/ Journal of Physics 8 , 327 (2006).
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logy-induced critical current enhancement in Josephson networks.
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F. Romeo et al. May 2024
Modeling Superconducting Qubit Networks with 5 flux qubit

SQN topology effects JJ STAR NETWORK
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Resonant macroscopic quantum tunneling in SQUID systems

Nb

Paolo Silvestrini, Berardo Ruggiero, and Yuri N. Ovchinnikov*
Istituto di Cibernetica del CN.R., 1-80072, Arco Felice, Napoli, ltaly
(Received 29 January 1996)
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FIG. 2. Escape rate I' vs £. Open circles are data from Ref. 9,
while three different values of resistance have been considered for
the theoretical curves: R/R,=100 (solid line), R/R,=10 (dashed
line); R/Rp=1 (solid pou{(s), Rp=6.45 kQ. For all the curves
L=210 pH, C=80 pF, and AU,=163 K.
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