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Title of lectures (each lecture is 45mn long, including Q&A time) : 35 or 36 lectures in total

1- SQUIDs: working principles and noise performance
2- SQUID applications in neuroscience and fundamental physics investigation

1- Superconducting Nano/Microstrip Single Photon Detectors (SN/MSPD): physics and state of the art
2- Advanced photon counting applications with SN/MSPD

1-NanoSQUIDs basics
2-Scanning (nano-)SQUID Microscopy

1-Digital SFQ electronics: from the Josephson junction to the SFQ principle
2-Digital SFQ electronics: practical design on examples with software
3-Microwave design for superconductor circuits

1- SFQ Digital Electronics: how to design basic RSFQ cells through circuit theory
2- SFQ Circuit Design Flow: Design, optimization, layout and verification

1- Introduction in Thin-Film Technology for Superconductor Electronics and Quantum Devices (e.g. lithography, deposition, etching, lift-off technique, oxidation)
2- Examples of Thin-Film Technologies for Superconductor Electronics and Quantum Devices by FLUXONICS Foundry (e.g. SQUID, RSFQ, Al-Qubit)

1- Metrology and electrical quantum standards |
2- Metrology and electrical quantum standards Il

1- Superconducting Detectors: TES, STJ, MKID
2- Superconducting Microwave Quantum Detectors
3- Superconducting Parametric Amplifiers for Quantum circuits

1- Basics of superconductivity

2- Principles of Quantum Physics

3- Basic Materials for Superconducting Electronics
4- Basic Components of Superconducting Electronics

1- Superconducting qubits
2- Circuit quantum electrodynamics
3- Quantum detectors

1- DC SQUIDs: Design and optimization, practicals —SQUID types, technological implementation, Electronics and noise, SQUID noise, Magnetic field sensing.
2- DC SQUIDs: Applications — SQUID based Lab instrumentation, particle detection, NDE, Biomagnetism, Geoscientific applications.

1- High Temperature Superconductors Physics and Applications |
2- High Temperature Superconductors Physics and Applications I
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1- High temperature superconducting ultra-wideband RF sensing |
2- High temperature superconducting ultra-wideband RF sensing Il

1- Micro and nanofabrication at INRiM: realisation of devices based on superconducting materials such as nanoSQUIDs and nano junctions by FIB. Self assembly
techniques for surface nano-structuration.

2 lectures about Superconducting neuromorphic computing (to be updated)

2 lectures about Electromagnetic modelling (to be updated)



