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Abstract:

We present a study of a 5 mm-long chain consisting of 13,159 Josephson junctions (JJs) using
microwave spectroscopy. The sample was fabricated using standard electron-beam
lithography and double-angle shadow evaporation of Al/AIOX/Al junctions. Our investigation is
focused on photon scattering processes arising from the non-linear terms in the system’s
Hamiltonian. We employed two coherent pump tones to control the scattering matrix element,
and the resulting experimental data aligns closely with the susceptibility calculated via a
standard quantum optics approach. As the matrix element increased, we observed cascaded
decay and excitation processes. Additionally when an incoherent broadband drive was
applied, we explored the kinetics of weakly populated modes.
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