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Vortices
Muon-spin-rotation (µSR) spectroscopy has been
used by J. E. Sonier (TRIUMF) et al. to measure the effective
size r0 of the vortex cores on optimally doped YBa2Cu3O6.95
as a function of temperature and magnetic field deep in the
superconducting state.  The authors found the value of r0 at
H = 2 T to be close to 20 Å and consistent with that measured
by STM at 6 T, but a striking increase in r0 at lower magnetic
fields where it approaches a value of about 100 Å, suggesting
that the average value of the superconducting coherence
length in the cuprate superconductors may be much larger
than previously thought at lower magnetic fields.

A preprint by A. van Otterlo (UC-Davis and Leiden) et al.
studies the dynamics of driven vortex matter both numerically
and experimentally.  The authors use London-Langevin
simulations to show that the critical current exhibits a peak
both across the Bragg glass to vortex glass transition and
across the melting line.  The study also finds that the vortex
glass to vortex liquid transition is accompanied by a profound
linear-to-exponential change of character of the I-V curves.
Transport measurements on untwinned YBCO crystals are
reported in complete accordance with these findings.  It
is also found that the effect of the disorder can be well
represented with a “shaking temperature” which is inversely
proportional to the velocity.

In-plane anisotropy of vortex lattice melting in large
YBa2Cu3O7 single crystals are investigated in a preprint by
T. Ishida (Osaka Prefecture) et al.  The authors conclude,
according to results of ac susceptibility and dc magnetization
studies, that the melting lines are entirely governed by the
three-dimensional mass anisotropy and that the liquid phase
of the vortex matter in YBa2Cu3O7 can be separated into a
narrow pinned regime and a wide depinned regime.

The dynamics of vortices within an YBa2Cu3O7-δ
low angle grain boundary have been investigated by A. Díaz
et al. (IRC) by means of current-voltage measurements with
a magnetic field applied in the plane of the boundary.  The
effect of anisotropy of the superconductor on flux flow is also
experimentally investigated.

The dense vortex matter structure and associated
magnetization are calculated for a type-II superconducting
mesoscopic disk by J. J. Palacios (Kentucky and Autónoma).
The magnetization exhibits a first-order phase transition as
the number of vortices changes by one, and presents two
well-defined regimes:  a non-monotonous evolution of the
magnitude of the magnetization jumps signals the presence
of a vortex glass structure which is separated by a second-
order phase transition at Hc2 from a condensed state
of vortices where the magnitude of the jumps changes
monotonously.  The author asserts that the magnetization
exhibits clear traces of the presence of vortex glass states.

YBa2Cu3O7-δ
Inhomogeneity of YBa2Cu3O7-δ thin film bridges
is investigated in a preprint by M. E. Gaevski (Ioffe) et al.
using electron probe microanalysis (EPMA), low-temperature
scanning electron microscopy (LTSEM), and magneto-optical
flux visualization (MO).  The authors determine the profiles
of chemical composition, critical temperature, and the critical
current density along the bridge.  Results show that in low
magnetic fields, deviation from the stoichiometric composition
leads to a decrease in both critical temperature and critical
current density, leading to the conclusion that composition-
induced variation in electronic structure influences the critical
current density more strongly than appearance of additional
pinning centers caused by the deviation from stoichiometry.
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The profile of the critical current along the bridge normalized
to its value at any point is seen to be almost independent of
temperature.

Bi Cuprates
The structural and chemical evolution of bulk Bi-2212
ceramics while forming a grain microstructure consisting
of large needle-shaped grains is reported in a paper by
O. Cabeza et al. (LASUAP).  A series of samples were
treated with incomplete thermal treatments and results
analyzed using scanning electron microscopy (SEM), energy
dispersed spectroscopy (EDS), inductively coupled plasma
(ICP), and x-ray diffraction (XRD) techniques.  Measurements
of the superconducting properties of the needle-shaped
grains yield Tc of 90 K and a critical current density at 77 K
greater than 2300 A/cm2.  The authors indicate that the size,
shape, and properties of these needle-shaped grains may be
suitable for the construction of improved Ag-sheathed wires.

Direct measurements of the density of state by tunneling
spectroscopy on Ni- and Zn-doped Bi2Sr2CaCu2O8-x are
presented in a study by A. Mourachkine (Université Libre)
using a break-junction technique.  Comparing results with
theory, the author finds phenomena which are theoretically
predicted for HTS superconductors:  stripes, that correlations
of the stripes fluctuate, and a Josephson coupling between
the stripes.  The author speculates that the coupling
mechanism on a separate stripe in Bi2Sr2CaCu2O8-x
is likely to be an electron-lattice coupling.

A comparative study of unidirectional columnar
defects and isotropic columnar defects in Bi2Sr2CaCu2O8
single crystals is reported in a paper by J. H. Cho (Pusan)
et al.  Both types of defects induce significant enhancements
of the irreversibility line and the activation energy.  The
authors find good scaling of the irreversibility lines and
activation energies using the effective matching fields,
and for the case of isotropic columnar defects, the effective
matching field has a large renormalization effect.

Transport and magnetization Jc was measured by J. N. Li
et al. (Wollongong) at various temperature for different
groups of Bi-2223 tapes which were prepared using various
processing routes (direct cooling, step cooling, and pressing).
In spite of different Jcs in these samples, the field and
temperature-dependent pinning force can be described
well by a scaling law indicating that the pinning mechanism
for these samples is approximately the same.

Two papers by W. Wong-Ng (NIST) et al. discuss the
effect of Pb in (Bi,Pb)-Sr-Ca-Cu-O systems for both 2212
and 2223 phases.  The first paper discusses the role of liquid
in the formation and grain growth of the Pb-2223 phase under
conditions of air and 7.5% O2, with and without the presence

of Ag.  The second paper discusses the determination of the
subsolidus phase equilibria and the primary phase field of
Pb-free 2212 and Pb-2223 phases.

Phase formation of Bi-Pb-Sr-Ca-Cu-O (2223) super-
conducting materials has been studied by M. Yavuz et al.
(Tohoku) for samples produced by thermal co-decomposition
and freeze-drying methods under an ambient atmosphere.
Phase development and effect of doping were investigated
by x-ray diffraction and electron microscopy.  It was found
that the addition of vanadium enhanced the 2223 phase
substantially.

Other Cuprates
Magnetization, pinning force, and magnetic
relaxation of twinned and untwinned Nd1Ba2Cu3Oy (NBCO)
single crystals were studied in a preprint by A. K. Pradhan
et al. (ISTEC).  Double peak features are seen on the
magnetization curves of the crystals having one type of twin
boundaries (TBs) in one direction, and a single peak is
observed in crystals either without twins, or with microtwins
or mixed twins in both directions.  Double peaks disappear
when the magnetic field is tilted away from the c-axis of the
crystal removing the influence of twin boundaries.  In the
high-field region, due to suppression of thermal fluctuations
by the presence of TBs, the relaxation rate in twinned NBCO
crystals is small and the pinning force density is increased to
the YBCO and detwinned NBCO crystals.

Effect of Sr substitution on irreversible properties and
lattice dynamics of (Hg,Pb)-1223 phases was studied in two
papers by S. Lee (Moscow State and Tokyo Institute) et al.
The authors find that the flux pinning properties and lattice
dynamics are improved by substitutions of Hg by Pb and Ba
by Sr.  Influence of the substitutions on other superconducting
properties, irreversibility, and fishtail line are also discussed.

A new series of high-Tc Cr-based superconductors
have been synthesized by S. M. Loureiro et al. (NIRIM)
under 6 GPa pressure and 1250°C - 1350°C tempera-
tures.  The superconducting properties change from
non-superconducting for the 1201 phase to the highest Tc
of 103 K for the 1223 phase.

The hot-press method was employed by H. Yamamoto
(Electrotechnical Lab) et al. to synthesize a new family of
superconductors (CuTl)Ba2Can-1CunO2n+4-y.  The highest
Tc (121 K) sample of (Cu0.3Tl0.7)-1223 was obtained by
hot-press sintering at 1000°C for 3 hours.  The samples
were highly oriented along the c axis.

A series of (Cu-M)-1222 cuprates, (Cu1-xMx)Sr2-
(Y1-yCey)2Cu2Oδ (M=Ti, V, Cr, Fe, Co, Ga, Ge, Mo, Ce, W,
and Re) were synthesized by M. Tamura (Aoyama-Gakuin)



High-Tc Update, Vol. 12, No. 13

et al.  All samples except the one with Fe show superconduc-
tivity, with the highest Tc (43 K) obtained for the Re sample.
The authors studied the variation of the transition temperature
with crystal structures, and investigated the difference
between annealed and as-sintered samples.  They point
out that the Tc is related to the M-element valencies and
the O-Cu-O angle in the CuO2 planes.

Films and Tapes
Pulsed-laser-deposited (PLD) YBCO thin films
have been deposited on SrTiO3 substrates coated by a
lattice matching buffer layer by D. Chambonnet et al. (Alcatel
Alsthom).  The buffer layer, also deposited by PLD, consisted
of a graded La-doped CeO2 layer having the composition
Ce(1-x)LaxO2-x/2, the La content x being decreased from
substrate side to YBCO side in order to achieve lattice
matching at both sides.  The authors find in this preliminary
study that high-quality YBCO films may be obtained by this
technique.

Epitaxial buffer layers of CeO2 and yttria-stabilized ZrO2
(YSZ) have been deposited on biaxially textured nickel by
F. A. List et al. (Oak Ridge) using conventional electron
beam evaporation and rf sputtering; epitaxial films of YBCO
have then been grown on these buffered substrates.  The
resulting films demonstrated transport critical current
densities of 0.8 × MA/cm2 at 77.3 K and H = 0 T.  The
study demonstrates that ex-situ deposition of YBCO films
can be successfully performed on buffered Ni that has been
exposed to air, and suggests that it may be possible to use
more flexible and easily scalable fabrication methods for
preparing long YBCO conductors.

Biaxially aligned Y2O3 buffer layers have been
deposited on cubic textured Ni substrates by an electron-
beam-deposition technique by A. Ichinose (Central Research
Institute) et al.  The authors find the crystal orientation of
Y2O3 to be very sensitive to the total pressure during
deposition.  The optimum deposition temperature and
pressure are found to be 940°C and 2 × 10-5 Torr
respectively.  The authors believe the present process
will be an attractive and practical one in the fabrication
of high-Jc YBCO superconducting tapes.

Josephson Junctions
Using the lumped circuit equations, M. Barahona
(Stanford) and S. H. Strogatz (Cornell) derive a stability
criterion for superconducting pinned states in two-dimensional
arrays of Josephson junctions.  The analysis neglects
quantum, thermal, and inductive effects, but allows disordered
junctions, arbitrary network connectivity, and arbitrary spatial
patterns of applied magnetic flux and dc current injection.

The authors show that a pinned state is linearly stable only
if its corresponding stiffness matrix is positive and definite.
This algebraic condition can be used to predict the critical
current and frustration at which depinning occurs.

Based on the Ginzburg-Landau theory, J. X. Zhu et al.
(TCSUH) have derived a general expression for a Josephson
junction made of two superconductors with order parameters
of different mixing of d-wave and s-wave symmetry.  The
authors find that the characteristic phase φc occurring in the
current-phase relation is crucially determined by the two-
component order parameter configuration.

Theory
The spinon and holon excitations of two-legged
Heisenberg or lightly doped t-J ladders are shown by
M. Greiter (Stanford) to be bound in pairs by string confine-
ment forces given approximately by the antiferromagnetic
exchange energy across the rungs that originate from the
fictitious flux tubes associated with the half-Fermi statistics
of the excitations.  The author conjectures that similar
confinement forces may be responsible for the spin gap
and the pairing of charge carriers in copper oxide super-
conductors.

A quantitative analysis of the critical temperatures Tc(x)
for Nd1+xBa2-xCu3Oy and YBa2Cu3O7-x is presented
in a paper by L. Jansen (ETH-Hönggerberg) and R. Block
(Hoff Institute) on the basis of an earlier proposed first-
principle indirect-exchange mechanism of pairing between
quasiparticles mediated by closed-shell oxygen anions.  A
two-component two-phase description is assumed for these
systems, one component being stable at low doping, the
other at higher doping.  It is found that Tc(x) is accurately
reproduced for both systems and doping dependence of
the quasiparticle Fermi-vector length appears to determine
Tc(x) of the Nd compound to a high degree of accuracy,
whereas in YBCO, the development of Tc with oxygen
deficiency x depends sensitively also on the density of
oxygen anions as Cooper-pair mediators.  The authors
state that, in conformity with earlier applications of the
same formalism, the results indicate indirect-exchange
pairing as a basic mechanism in high-Tc cuprate super-
conductivity.

The effect of classical phase fluctuations on the
quasiparticle spectra of underdoped cuprate supercon-
ductors is studied in a preprint by M. Franz and A. J. Mills
(Johns Hopkins).  The authors show that photoemission
and tunneling spectroscopy data are well accounted for by
a simple model in which mean-field d-wave quasiparticles
are semiclassically coupled to supercurrents induced by
fluctuating unbound vortex-antivortex pairs.  The authors
argue that the transverse phase fluctuations are important
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at temperatures above Tc while longitudinal fluctuations are
unimportant at all temperatures.

Applications
A preprint by B. M. Smolyak et al. (Russian Academy)
studies the stability of the magnetic suspension of high-
temperature superconductors in the inhomogeneous
magnetic field of a permanent magnet with application of an
alternating magnetic field.  The authors measured the critical
amplitude vs. field frequency, and the critical frequency and
amplitude of the field vs. the distance to the magnet, and
present criteria that determine stability of levitation subject
to an alternating magnetic field.

Review
A paper by I. Bozovic (Varian), J. N. Eckstein (Urbana),
and N. Bozovic (San Jose) provides a review of reflection
high energy electron diffraction (RHEED) as a tool for in-situ

real-time characterization of the growth of complex oxide
systems.  The authors have reviewed some less well-known
issues specific to RHEED monitoring such as observation
of superstructure modulation and twinning, a study of the
evolution of long-range order during the growth of thin films
of a-axis oriented DyBa2Cu3O7-x as a function of atomic
mobility on the surface, and a discovery of surface phase
transitions induced by the electron beam.  The authors
also show numerical simulations and comparisons of the
calculated RHEED patterns to experimentally observed
ones.  (32 refs.).

Applications of x-ray diffraction in the high-Tc super-
conductivity industry are reviewed in a paper by W. Wong-Ng
(NIST).  The author introduces general characteristics of
superconductors and applications of HTS materials, and
goes on to detail the application of XRD to bulk materials
processing; thick and thin films prepared by RABiTs and
IBAD processes; and phase identification, structure
determination, and quality of single crystals.  (124 refs.).
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COMING EVENTS
(An * indicates a previously listed event.)

Sept. 14 - 26, 1998:  Third Training
Course in the Physics of Correlated Electron Systems and
High-Tc Superconductors, Vietri sul Mare, Salerno, Italy.
The School, aimed at postdoctoral-level researchers, will offer
opportunity for students to meet experts in various fields of
strongly correlated electron systems.  The proposed project
of practical training courses intends to promote the theoretical
research in the field of highly correlated electron systems
by putting together senior researchers with experience
and skill and young researchers.  The courses will be open
to a limited number (25) of young European researchers.
Registration fee:  $250.  Limited number of grants for
European researchers covering part of the costs will be
available.  Topics are:  electron-phonon coupled systems
(polaronic systems), high-Tc cuprates, manganates,
dynamical mean field theory, (quantum impurity models,
large spatial coordination, Falikov-Kimball model, Anderson
impurity model, and Mott transition), and Green’s function
Monte Carlo for strongly correlated systems.  Application
deadline, July 20, 1998.   Application form and grant request
form are available from Prof. F. Mancini, Dipartimento di
Scienze Fisiche “E. R. Caianiello”, Universita’ di Salerno,
Via S. Allende, 84081 Baronissi (SA), Italy; telephone +39
89 965 322; telefax +39 89 965 275; e-mail mancini@
vaxsa.csied.unisa.it.

*Sept. 16 - 19, 1998:  First
International Conference on Inorganic Materials –
Synthesis, Characterization, Properties and Applications
of Inorganic Materials, Palais des Congrès de Versailles,
France.  Conference will cover topics of interest in inorganic
materials that demonstrate unusual properties which may
lead to new applications.  Will comprise of six sessions and
two poster sessions.   Contributions on the latest scientific

and technological results will be supplemented by a number
of high-level invited presentations and reviews by experts in
these fields.  Poster and oral contributions are invited in the
following areas:  Electronic Materials – includes systems that
exhibit superconductivity, colossal magnetoresistance, or
that might find applications in batteries, sensors, or optical
devices, etc.; Structural Materials and Ceramics – includes
materials that are used for high-temperature applications,
composites, ferroelectrics, and materials that exhibit low
dielectric or unusual temperature-dependent properties;
Simulation of Inorganic Materials – includes applications
of both force-field methods and first-principle techniques
to inorganic materials as well as the interplay between
computer simulation and experiment; Biomaterials – will
include studies on biominerals, biomimetic systems,
inorganic-based biosensors, and bioinspired materials;
Porous Materials – will include crystalline nanoporous
materials such as zeolites and related phases, surfactant-
mediated materials, and noncrystalline nanoporous
inorganics.  Official language is English.  A table-top
exhibition will be run in conjunction with the conference.
For information, contact Sue Stewart, First International
Conference on Inorganic Materials Secretariat, 4 Manor
Farm Barns, Church Lane, Charlton-on-Otmoor, Kidlington,
Oxon OX5 2UA, United Kingdom; telephone +44 1865
331040; telefax +44 1865 331125; e-mail 101515.2472@
compuserve.com.

Nov. 9 - 20, 1998:  43rd Annual
Conference on Magnetism and Magnetic Materials, Hotel
InterContinental, Miami, Fla.  This conference will include
all basic and applied science and technology related to the
field of magnetism.  Topics are:  fundamental properties and
cooperative phenomena, transport properties, computational
magnetics and imaging, soft magnetic materials and applica-
tions, hard magnetic materials and applications, structured
materials, other magnetic materials, magnetic recording,
applications, and interdisciplinary topics.  For information,
contact Conference Coordinators at Courtesy Associates;
telephone (202) 973-8668; telefax (202) 973-8722; e-mail
magnetism@courtesyassoc.com; Web site http://www.ieee.
org/society/mag or http://www.aip.org/pubserv.html.

*Nov. 16 - 19, 1998:  11th International
Symposium on Superconductivity (ISS’98), Fukuoka
Sunpalace Hotel, Fukuoka, Japan.  Organized by the
International Superconductivity Technology Center (ISTEC).
Symposium will consist of oral and poster sessions and
invited talks in the following topics:  Physics – theory,
physical properties, and new measurement techniques;
Chemistry – new materials and syntheses, substitution,
solid-state chemistry, and properties; Critical Current –
flux-pinning mechanism, vortex physics, and weak links;
Wires, Tapes, and Bulk – solid-state powder ceramics,
chemical-solution processing, melting solidification,
and chemical-vapor deposition; Films and Junctions –
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processing, properties, lithography, junction fabrication,
and physics; Device Applications – digital, analog, SQUID,
and other electronic devices; System Applications – power,
power transportation, magnets, magnetic shields, and other
system applications; Standardization – standardization for
electromagnetic, mechanical, and microwave properties
measurements.  Will also include exhibition of materials and
devices.  Proceedings to be published.  Official language is
English.  For further information, contact ISS’98 Secretariat,
ISTEC, Eishin Kaihatsu Bldg. 6F, 34-3 Shimbashi 5-chome,
Minato-ku, Tokyo 105-0004, Japan; telephone +81 3 3431
4002; telefax +81 3 3431 4044.

*May 30 - June 3, 1999:  10th
International Symposium on Intercalation Compounds
(ISIC 10), Okazaki, Japan.  Tenth in the series.   Will
focus on basic ideas in both the physics and chemistry of
intercalation materials such as graphite, fullerenes, carbon
nanotubes, chalcogenides, oxides, clays, zeolites, and other
related materials.  Topics to be covered:  new intercalation
compounds and new synthetic routes; thermodynamics,
kinetics, and reaction mechanisms; structure and lattice
dynamics; phase transitions; electronic properties, charge
transfer, and band structures; transport properties and
superconductivity; magnetic properties; electrochemical
properties; intercalation electrodes for advanced batteries;
and other present and potential applications.  Scientific
program will consist of plenary lectures as well as oral and
poster sessions.  Proceedings to be published as a special
issue of Molecular Crystals and Liquid Crystals.  Abstract
deadline, December 15, 1998.   For further information,
contact Toshiaki Enoki, ISIC 10, Department of Chemistry,
Tokyo Institute of Technology, Ookayama, Meguro-ku,
Tokyo 152-8551, Japan; telefax +81 3-5734 2242; e-mail
isic@chem.titech.ac.jp; Web site http://www.chem.titech.
ac.jp/~isic/.

July 28 - Aug. 2, 1999:  International
Conference on Physics and Chemistry of Molecular and
Oxide Superconductors (MOS99), Stockholm, Sweden.
Satellite to the LT-22 Conference in Helsinki, Finland
(Aug. 4 - 11, 1999).  Contributions within all aspect of the
physics and chemistry of molecular and oxide supercon-
ductors will be welcome, including:  electronic properties,
theory, optical properties, lattice dynamics, phonons,
electrical properties, thermal properties, critical currents,
vortex structure and dynamics, Josephson effects, thin films,
material properties, borocarbides, ruthenides, fullerenes,
organic superconductors, new superconducting materials,
and applications.  Abstract deadline, March 1, 1999.
For information, contact Conference Service Bureau,
Congrex Sweden AB, Attn. MOS 99, P.O. Box 5619,
SE-114 86 Stockholm, Sweden; telephone + 46 8 459
6600; telefax + 46 8 661 9125; e-mail mos99@congrex.se;
Web site http://www.mos99.kth.se.

FYI
(High-Tc Update takes no responsibility for want ads listed in
this section.)

Positions Open:  Nordic Superconductor
Technologies (NST), a corporation that develops, produces,
and sells high-temperature superconducting tapes for the
global market, solicits applications from engineers and
scientists (with or without management experience) for the
areas specified below.  All positions are related to optimi-
zation of powder-in-tube (PIT) Bi-2223 tapes.  Openings
in the Mechanical Process Group will involve increasing
superconducting fill factor in tapes; improving stress and
strain performance of tapes; and developing and testing of
alloy sheath materials, twisted tapes, and isolated filaments.
Openings in the Thermal Process Group will include work
on Bi-2223 phase, texture development, and heat treatment
of PIT Bi-2223 tapes.  Openings in the Quality Group will
involve work on measurements of critical currents by
transport methods and contact-free techniques, measure-
ments of ac losses, and stress/strain performance.  Send
written application to Per Vase, Vice President Engineering,
Nordic Superconductor Technologies A/S, Priorparken 878,
2605 Brøndby, Denmark; telephone +45 43483592; telefax
+45 43482501; e-mail p.vase@nst.com or p.vase@nst.com.

Tc  DONORS
We wish to thank the following for their contribution/subscrip-
tion donations to High-Tc Update.  If you wish to help support
the newsletter, please send a check in dollars , made out to
High-Tc Update, to Sreeparna Mitra, Editor, High-Tc Update,
A219 Physics, ISU, Ames, IA 50011-3020.  We are listing
donations received since October 1, 1997.
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