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1960
July -
October -
1961
April -
1962
June -
August -
1963
January -

February
May -
June -
1964
January -

February —

Giaever reports NIS tunneling in Al/lI/Pb junctions
Nicol, Shapiro and Smith report SIS junctions

Bell Labs

Josephson's letter submitted
First notebook entry about his letter

Al/l/Pb junction at 0.3K
Supercurrent in Sn/l/Pb junction
Physical Review Letter submitted
|.(H) pattern in Pb/1/Pb junctions
Shapiro reports AC Effect

First patent application filed
The Ford group reports double junction interferencg
Parks and Mochel, Anderson, weak links
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Ivar Giaever

Studying for his Ph.D. while working at GE
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Current versus Voltage for an Al/ | /Pb junction

Giaever, General Electric, 1960.



“*Suggest the M/B/S and S/B/S structures for quantum
detection of microwave and submillimeter-wave radiation - - -.”

E. Burstein, D.N. Langenberg and B.N. Taylor, Univ. Pennsylvania, 1961.
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Dayem and Martin, Bell Labs, 1962.



Brian David
Josephson

Research student, Cambridge University, aged 22 in 1962



“New effects are predicted, due to the possibility that
electron pairs may tunnel through the barrier.

Our theory predicts that:
1) At zero voltage, a DC supercurrent up to a
maximum value can occur

i) At finite voltages there is an AC supercurrent
of frequency 2¢V/..”

B.D. Josephson, Cambridge, 1962.
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Magnetic fields, and currents in the films
destroy the time reversal symmetry and
reduce |J1]. .. .. Cancellation of
supercurrents would start to occur when the
amount of flux between the films, including
that in the penetration region, became of the
order of a quantum of flux.



August 10, 1962. First mention of Josephson Experiment.
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January 3, 1963.
First experiment on Al-Al,O5-Pb junction at 0.3K.
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No supercurrent observed. Anderson proposes
the importance of a coupling energy, hence
junctions required with lower resistances.
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January 21, 1963.
In a Sn-SnO,-Pb junction, observation of a supercurrent
and its magnetic field sensitivity.
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The next day, another junction showed similar Ic and H effects




“We have observed an anomalous dc tunneling current at or
near zero voltage in very thin tin oxide barriers between
superconducting Sn and Pb, which we cannot ascribe to

superconducting leakage paths across the barrier - - -”
Anderson and Rowell, Bell Labs, 1963.
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May 21, 1963. Change to Pb-PbO,-Pb junctions.
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First notebook sketch of Fraunhofer I (H) pattern
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May 29, 1963. Log I, versus H for Pb-PbO,-Pb junction.
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June, 1963.
Josephson's AC Effect - Microwave Steps in I-V.

Current —

Voltage—
Shapiro, Arthur D. Little, 1963.
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“This second period involves a quantum mechanical
interference between the currents flowing through separate
junctions in direct analogy with double-slit electron beam
interference effects ”

Jaklevic, Lambe, Silver, and Mercereau, Ford Lab,1964.
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February 3, 1964. Extension of the Josephson Effects to Weak Links.
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July 23 1963. First discussion of a patent.
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Oct. 25, 1966 J. M. ROWELL 3,281,609

CRYOGENIC SUFPERCURRENT TUNNELING DEVICES

Filed Jan. 17, 1954 3 Sheetz—Sheet o
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November 19, 1965. An attempt to make a SLUG.




September 8, 1970.
First discussion of single flux quantum device.
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Summary

Josephson's Effects, predicted in his Physics Letter
submitted on June 8 1962, were observed within 12
months.

The DC Effect in January 1963 at Bell Labs

The AC Effect in June 1963 at Arthur D. Little, Inc.

Applications have followed over the past 50 years
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Conclusion

With many thanks to the colleagues at Bell Labs,
Bellcore, Conductus and ASU, and to all of you,
who have made 50 years of research In
superconductivity such an enjoyable experience
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