
  

DC Josephson effect: Cooper pair tunnelling

Nobel prize laureate 1973

1962: 22-year-old Welsh student Brian D. Josephson predicted two effects 

    which could experimentally verified shortly afterwards

Phys. Rev. Lett. 11, 80 (1963)
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2.11 Josephson - Effekt

B. D. Josephson, Phys. Lett. 1, 251 (1962).













  

Josephson effect
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Threshold for SQUID: 10-14 T

Magnetic field of heart: 10-10 T

Magnetic field of brain: 10-13 T

constant bias current

measured V oscillates with ∆φ at junctions

depends upon flux change

oscillation count corresponds to flux change

SQUID Magnetometer
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Gleichstrom-SQUID
dc squid

SQUID:

superconducting quantum
interferometer device







  

Ultrafast Josephson junction circuitry

proposed by Likharev, Mukhanov, Semenov (then @ Moscow State U.)

bits coded by single flux quanta 

picosecond pulses for switching

estimated LSI clock frequency> 100 GHz

i.e. > 300 times > than fastest complex semiconductor circuits

Rapid Single-Flux-Quantum (RSFQ) devices



  

Aharonov-Bohm-Effekt



  

Weak Localization


