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The successful synthesis of high-T”YBa2Cu3O7 films by means of electron beam
codepostion has been accomplished. Several important growth parameters have been surveyed in a
preliminary way. The substrates investigated include Ai,203 ZrO, MgO and SrTiO3 The films
were characterized by resistivity measurements, X:ray diffraction, microprobe, and Rutherford
backscattering analysis. Some TEM and critical current density studies were a Iso carried out. The
best results to date have been obtained on SrTiO; substrates with which polycrystalline epitaxial
growth has been achieved. Resistive superconducting transitions with zero resistance at 89.5K and
a 2K width have been observed in these films. \Using the vibrating sample magnetometer, high
critical current densities in excess of 9x104 at 78K and 2x100 were found at 4.2K. Also, surface
pinning in the parallel direction under some cohditions has been observed to be very high. The

measurements put a lower limit on the depairjdg critical current density of >108 A/cm?.
. 7,“‘({’:‘."(;* D —
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Superconducting thin films of YBa,Cu30;_, have also been successfully made by
magnetron co-sputtering from the three metal targets in an Ar and O, mixture atmosphere. After a
high temperature anneal the films are superconducting with onset temperatures of 90 K, full
transition temperatures as high as 88 K, and critical current densities in excess of ~106 A/cm? at
78K and ~107A/cm? at 4.2 K and in the earth's magnetic field. Highly oriented thin films have

been obtained on SrTiO, (100} substrates, with both the c-axis and the a-axis normal to the
substrate.

Optical transmission and reflection spectra (mid IR through UV) and Raman spectra of high
quality 90 nm, 180 nm, 400 nm and 1000 nm thick superconducting Y-Ba-Cu-O films have been
made. Characteristic excitonic bands,and in particular an absorption band at ~0.37eV reported
earlier by other makers, are not observed. No evidence has been found for inferring that the
high-T, superconductivity in the high T, cuprates arises from exciton-mediated electron pairing.
However, there is considerable featureless absorbtion observed above the plasma edge.
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! STATEMENT OF WORK

_ Prepare new and recently discovered perovskite-like superconducting samples by ceramic
! techniques as well as by thin film deposition methods.

Develop methods for growing and analyzing tunnel junctions made from perovskite-like oxide
electrodes.

P

Use point contact and if possible scanning tunneling microscopy to investigate superconductivity in
the perovskite-like high-T, superconductors.

-

® Increase the level of effort in making and characterizing new samples.

)

¢ Incorporate the use of the vibrating sample magnetometer in characterizing superconducting

behavior, namely the Meissner-effect, the shielding current, and the critical current of the films and

:’. the ceramic samples.
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Rosenthal, A. F. Marshal, M. R. Beasley, T. H. Geballe, and A. Kapitulnik, submitted to J.
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Kent, T. H. Geballe, and J. H. Kaufman, submitted to Int. Workshop on Novel
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Amason, J. W. P. Hsu, M. R. Hahn, P. Rosenthal, R. Barton, M. R. Beasley, T. H.
Geballe, and R. H. Hammond, submitted to Trieste Proceedings.
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A. D. Kent, A. Kapitulnik, M. R. Beasley, and T. H. Geballe, submitted to App. Phys.
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H. Geballe, Y. H. Kim, and A. J. Heeger, to be published in Phys. Rev. Lett.

"High T Thin Film Superconductivity: Science and Technology," by T. H. Geballe,
submitted to Journal of App. Physics.

"Thin Film Research at Stanford University," by T. H. Geballe, abstract submitted to LT18,
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Fermilab Industrial Affiliates 7th Meeting, Batavia , ILL - May 21, 1987
Xerox Palo Alto Research Forum, Palo Alto, CA - May 28, 1987
Super Collider Seminar, Berkeley, CA - June §, 1987

International Workshop on Novel Mechanisms of Superconductivity,
Berkeley, CA - June 26, 1987

International Conference on Low Temperature Physics, Kyoto, Japan - August 23, 1987
Raychem Corporation, Menlo Park, CA - September 9, 1987

The Aerospace Corporation, Los Angeles, CA - September 22, 1987

Stanford Institute for Manufacturing and Automation, Stanford, CA - October 8, 1987
University of Washington, Seattle, WA - October 12, 1987

USAF Scientific Advisory Board Meeting, Washington, D.C. - October 22, 19387
Superconductive Electronics Workshop, Los Angeles, CA - October 25, 1987
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A. Braginski, Westinghouse Research Laboratories, Pittsburgh, PA
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PERSONS WORKING ON THE CONTRACT DURING THE PERIOD
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Hammond, Robert H. Senior Research Associate -
Mael, David .. Ph.D. received June 1987
Kent, Andrew Ph.D. expected Summer 1988
Howland, Rebecca Ph.D. expected Summer 1988
Amason, Steve Ph.D. expected Summer 1990
Spielman, Steven Ph.D. expected Summer 1990
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