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Overview

1 Short introduction to superconductors

2 Josephson effect
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Discovery of superconductivity
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Meissner effect
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From Drude semiconductor model to superconductivity

In case of semiconductors we use Drude model given as j = c1E .

We introduce vector potential as B = ∇× A.

In such case E = dA
dt −∇V , where V is scalar electrostatic potential.

In case of superconductors in London limit we have j = c2A.
London model can be obtained when relaxation constant goes to infinity
so τ → +∞.

Usually the higher is the τ there is less defects occur in material. Electrons
or holes are scattered on those defects.

High relaxation constant means the existence of order in the system!!!. It
is the order due to existence of Cooper pairs when two electrons with
opposite spin create boson.
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Quantization of magnetic flux
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Josephson effect

Figure: Tunneling Josephson junction.

Figure: Weak link Josephson junction.
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Current-voltage characteristic of Josephson junction

Figure: Current-voltage characteristics of tunneling and weak-link Josephson
junction (without and in microwave field).
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RCSJ model of Josephson junction
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Josephson junction in magnetic fields
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SQUID in magnetic field
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Basic concept of RSQF
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Basic variants of SQF
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Superconducting vs semiconductor detectors
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Superconducting non-invasive detector of charged particles
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Beam diagnostic tool
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Possible institutions on Polish side

Instytut Fizyki Jadrowej, PAN, Krakow

Instytut Ceramiki i Materialow Budowlanych w Warszawie

Instytut Technik Elektronowych w Warszawie (?) i Krakowie

AGH, Wydzial Fizyki i Informatyki Stosowanej

AGH, Wydzial Elektroniki, Informatyki i Telekomunikacji

Instytut Niskich Temperatur PAN, Wroclaw

Wydzial Fizyki UW (?)

Wydzial Fizyki, Astronomii i Informatyki Stosowanej UJ (?)

Technical University of Ilmenau (?)

Politechnika Lodzka (?)
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Operational targets [to be chosen ...]

Superconducting single photon detectors (M+I)

Superconducting neutron detectors (M + I)

Basic logical gates in Rapid Single Quantum Flux electronics (M+I)

High temperature SQUIDs for Geology (M+I)

Low temperature SQUIDs for Geology (M+I)

Superconducting RAM for RSQF electronics (M+I)

Superconducting non-invasive detectors of charged particles (M+I)

Scheme of superconducting satellite (M)

High temperature superconducting sensors of Electromagnetic
Radiation (I)

Superconducting antennas and receivers (M+I)

M-modeling , I-implementation
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Product to be delivered

Hardware and software platform for processing signals from
superconducting detectors as in astronomy.

Creating software for development of superconducting electronics

Equipment and software for improvement of work of Geophysicists
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Key technical aims

Usage of lithography at ITE in Warsaw or at UW

Integrating electronic elements

Creation of Josephson junctions in integrated manner
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Superconducting camera
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The End
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