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NOTA BENE:
Cube Texture
One of the methods showing promise for the fabrication
of long YBa2Cu3O7-δ tapes on metallic substrates such as
Ni involves RABiTS (rolling-assisted biaxially textured
substrates).  A preprint by E. D. Specht et al. (Oak Ridge)
describes a number of details about how to make this process
work.  Rolling and annealing of fcc metals such as Cu, Ag,
Au, Al, and Ni can lead to the so-called {100}<100> or cube
texture, the first symbol indicating that one of the {100} planes
is parallel to the rolled surface and the second symbol
indicating that one of the <100> axes is oriented parallel to
the rolling direction.  In this paper, the authors report results
in which high-purity (99.99%), randomly oriented Ni bars were
successively rolled to thicknesses from 500 µm to 125 µm.
Polished work rolls were used to produce a smooth Ni
surface.  The samples were annealed at temperatures from
200°C to 1375°C for 10 min in a mixture of 0.04 atm H2 and
0.96 atm Ar.  The sharpness of the resulting texture was
measured using x-ray rocking curves and φ scans.

The authors found that for annealing temperatures between
200°C and 300°C, cube-textured grains nucleate with a 1 µm
average grain size, and that between 300°C and 600°C, grain
coarsening occurs until the average grain size reaches half
the sample thickness.  No evidence for secondary recrystalli-
zation was found, as the maximum grain size was always
about twice the average.  The authors found that annealing
temperatures over a wide range (300-1375°C) lead to the
development of cube texture in high-purity Ni. Higher tem-
peratures lead to a sharper texture but produce a rougher
surface.  A thickness of 125 µm was found to produce the
best texture.  Additional work is needed to investigate the
behavior at thicknesses below 125 µm.  A combination of
high reduction and high-temperature annealing in a reducing
atmosphere was found to lead to >99% cube texture, with
mosaic spreads of 5.0° about the normal direction, 9.0° about
the rolling direction, and 6.5° about the transverse direction
(perpendicular to the normal and rolling directions).

The fabrication of in-plane-aligned YBa2Cu3O7-δ
(Y-123) films on a Ag(100) single-crystalline substrate and
a {100}[001] cubic textured silver tape by the liquid-phase-
epitaxy (LPE) method is reported by Y. Niiori (SRL-ISTEC)
et al.  To improve the in-plane alignment of the Y-123 film,
a 500 nm MgO buffer layer was first deposited on the silver
substrate by reactive pulsed laser deposition.  The deposited
MgO buffer layer showed good in-plane alignment, and the
LPE-grown Y-123 thick (about 1.0 µm) film on the buffer
layer was highly c-axis-oriented and showed good epitaxial
in-plane alignment.  The authors explain the observed
orientation by the near-coincident-site-lattices (NCSL)
model.

RBa2Cu3O7-δ
As reported by R. A. Doyle (Cambridge) et al.,
artificial bulk zero-angle grain boundaries parallel to the
c axis have been engineered between large melt-processed
YBa2Cu3O7-δ grains and observed to carry a transport
supercurrent at fields up to at least 5 T at 77 K.  The
temperature and angular dependencies of the boundary
resistance have exactly the same form as those of the
grains, which is evidence that the grains are intimately
coupled.  The current transfer across the grain boundary
is thus not that of a weak link or a weak Josephson junction.

A related paper describing investigations by electrical
resistivity, current-voltage characteristics, magnetic-moment
measurements, and Hall-probe mapping techniques of natural
high-angle and artificial low-angle grain boundaries parallel
to the CuO2 layers has been prepared by Ph. Vanderbemden
(Liège and Cambridge) et al.  The authors note that artificial
boundaries engineered by joining two YBCO single domains
display a remarkably weak magnetic-field dependence.  The
authors thus suggest that such boundaries have significant
potential for applications in high fields at 77 K.
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The influence of dislocations on pinning of vortices
in melt-textured and ceramic YBa2Cu3O7-δ has been studied
by L. Richard (LMP) et al.  The authors found from dc and
ac magnetic measurements that plastic deformation of melt-
textured samples decreases the activation energy for flux
motion.  The authors find that this effect is due to microcracks
produced along the (001) planes during the deformation
process.

A study of compounds formed when up to 1% UO4 is added
to YBa2Cu3O7-δ before texturing has been carried out by
R.-P. Sawh et al. (Houston).  The authors found that during
melt-texturing, U reacts chemically with YBa2Cu3O7-δ to
form deposits about 300 nm in diameter.  The resulting
pinning centers, composed of (U0.6Pt0.4)YBa2O6, increase
the critical current density Jc by about a factor of two and
do not change either Tc or the creep rate.

The dissolution of SmBa2Cu3O7-δ seed crystals
during top-seeded melt-growth processing of YBa2Cu3O7-δ
has been observed by Y. A. Jee (KAERI) et al. at tempera-
tures below the melting point of the seed material.  The
authors found the dissolution to be dependent on factors such
as the seeding method (cold vs. hot seeding), the holding
temperature, and the composition of the seed and compact.

As reported by T. Puig et al. (Barcelona), single-domain
ceramics of NdBa2Cu3O7-δ with high Tc (95 K) and high
critical current density Jc have been prepared in air by
directional solidification techniques.  The authors report
the effect of Nd4Ba2Cu2O10 and Nd2BaO4 additives on
Tc and Jc.

The current densities Jc and volume pinning
forces Fp over wide ranges of temperature (5 K ≤ T ≤ 92 K)
and magnetic field (0 ≤ µ0Ha ≤ 9 T) of different NdBa2-
Cu3O7-δ samples are reported by M. R. Koblischka
et al. (SRL-ISTEC).  Good scaling of Fp versus h = Ha/Hirr
was found above 60 K.  The authors present evidence that
pinning by composition fluctuations, producing a scatter of Tc,
is active in NBCO, and they conclude that this mechanism is
responsible for the position of the fishtail peak at high h and
for the large Jc’s at 77 K.  The authors suggest that the ideal
pinning mechanism for high-Tc materials operating at 77 K
could involve Tc fluctuations over volumes Vpin ≥ ξ2d
(ξ = coherence length, d = intervortex spacing), while the
ideal pinning mechanism for operation at low temperatures
would require normal inclusions.

Polarized Raman spectra of Nd1+xBa2-xCu3O7-δ (-0.023 ≤
x ≤ 0.107) and Pr1+xBa2-xCu3O7-δ (0.01 ≤ x ≤ 0.15) single
crystals have been investigated by N. Watanabe et al.
(SRL-ISTEC).  The authors found frequency shifts of phonon
modes involving Cu(2); these shifts cannot be explained by
the change in relevant bond lengths due to Nd or Pr substitu-
tion on the Ba site.

Crystals of PrBa2Cu3O7-δ (Pr-123) have been grown by
K. Oka (ETL) et al. using the traveling-solvent floating-zone
(TSFZ) method.  The resulting crystal boules were identified
as Pr-123 using a precision camera, x-ray powder diffraction,
and scanning electron microscopy x-ray energy dispersion
spectroscopy (SEM-EDS).  The authors found that some
parts of a boule show superconductivity with various Tc’s
up to 80 K after oxygen annealing, but other parts of the
same boule do not superconduct at all.  The annealed
superconductive crystals had c-axis lattice constants
slightly longer than those of nonsuperconductive crystals.

Bi Cuprates
Self-field ac power losses dissipated by a single-phase
Bi-2223 cable conductor carrying 50 Hz current up to 2 kA
(peak) have been obtained by S. Zannella (CISE and Edison)
et al. by measuring the rate with which liquid nitrogen
evaporates.  The cable conductor, made of four helically
wound layers of Bi-2223 tapes, had a total length of ~1.5 m.
Since the resolution of the calorimetric method is ~10 mW
and the onset for measurements is above 100 mW, only
high-Tc specimens of moderate size can be tested.  The
ac losses were measured simultaneously using an electrical
method over a wide range of currents.  The authors compare
results using the two methods and discuss reasons for
discrepancies.  While electrical methods have the advantage
in simple conductor geometries, the calorimetric method
has a significant advantage over electrical methods in
complicated configurations such as a three-phase cable
assembly, where electrical methods become extremely
difficult to apply because of the complex configuration of
the resulting magnetic fields.

A preprint by C. Beduz (Southampton) et al. reports results
of a round-robin of self-field ac loss measurements on
Bi-2223 tapes, performed under the Brite EuRam research
program SACPA.  Excellent agreement on loss data has
been obtained by the four measurement partners.

The self-field ac loss of Bi-2223/Ag tapes has been
measured electrically by J. J. Rabbers (Twente) et al. in
the presence of a dc or an ac magnetic field.  The authors
found that the effect of an external ac magnetic field on the
self-field loss of a Bi-2223 tape is different from the effect
of a dc magnetic field; the increase of the self-field loss is
much larger than the effect arising from the decreased
critical current due to the magnetic field.

A paper by L. Jiang (Hefei) et al. reports that doping by
B2O3 has a beneficial effect on phase formation and
superconductivity of (Bi,Pb)2Sr2Ca2Cu3O10+δ silver-
sheathed tapes.  The authors suggest that the B2O3
accelerates growth of the Bi-2223 phase by increasing
the amount of liquid phase present.
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A combination of relaxation measurements and
magnetic hysteresis loops at different ramp rates has been
used by S. Anders (Chicago) et al. to explore the dynamical
behavior of the second peak in the magnetization of Bi2Sr2-
CaCu2O8+δ (Bi-2212) crystals.  The authors found that the
second peak is absent in the short-time limit and that the
Bean profile decays at different rates above and below the
second peak.

Other Cuprates
The influence of AgPd and Au interfaces on the
formation of (Hg,Bi)Ba2Ca2Cu3.1O8+δ [(Hg,Bi)-1223] has
been investigated by K. M. Amm (Florida State) et al.  The
authors found that the interfaces have a positive influence
on grain growth and alignment but have a detrimental effect
on the purity of the superconducting phase because of the
formation of amalgams.

Quenching experiments conducted to understand the
sequence of reactions that occur during the synthesis
of doped Hg-1223, (Hg,A)Ba2Ca2Cu3O8+δ (A = Re, Bi,
and Pb) have been carried out by P.V.P.S.S. Sastry and
J. Schwartz (Florida State).  The authors found that control
of Hg pressure during the reaction is crucial for achieving
phase purity, grain growth, and texture in the final products.

63Cu and 17O NMR measurements in the normal
and superconducting states of Tl2Ba2Ca2Cu3O10-δ
(Tl-2223) with different δ have been carried out by Y. V.
Piskunov (Ekaterinburg) et al.  From the variations with
doping of the valence contribution to the electric-field
gradient at Cu sites, the authors were able to estimate both
the hole numbers at Cu and O sites and the concentration
of mobile hole carriers nh in each of the inequivalent CuO2
layers.  In overdoped Tl-2223, the charge density in the
middle CuO2 plane is less than that in the other two CuO2
planes, but this charge-density difference disappears in
the underdoped regime.

The properties of four new cuprates, RBa4Cu3O8.5+δ
(R-143), where R = Ho, Er, Tm, and Yb, are reported by Y. T.
Zhu et al. (Los Alamos).  SQUID measurements indicated
that none of the compounds was superconductive above 5 K.

Vortices
A small-angle neutron-scattering study of the vortex
lattice in a large untwinned single crystal of YBa2Cu3O7-δ is
presented in a preprint by S. T. Johnson (Birmingham) et al.
In fields parallel to the c axis, diffraction spots were observed
corresponding to four orientations of a hexagonal lattice,
distorted by a-b anisotropy.  From 1.5 K data at 0.51 T, the
authors extracted the anisotropy ratio γab = λa/λb = 1.18(2).

Second-order diffraction also was observed, indicating a
well-ordered vortex lattice.  With the field at 33° to the c axis,
the authors observed a field-dependent reorientation of the
lattice around 3 T.

Measurements of the electrical resistance with
currents parallel to the layers in Mo/Si artificial superlattices
are reported by N. Ya. Fogel et al. (Kharkov).  When a
magnetic field was applied perpendicular to the current but
parallel to the layers or slightly inclined, the authors observed
reentrant phenomena, which the authors explain in terms
of intrinsic pinning and vortex-lattice commensurability with
the underlying layered structure.  The locations of the zero-
resistance regions correspond to stable vortex-lattice configu-
rations or to transitions between two commensurate lattices.

Flux Penetration
A lattice model of superconducting vortices driven
by repulsive interactions through a random pinning potential
is introduced in a preprint by K. E. Bassler and M. Paczuski
(Houston).  The model describes the vortex system at
the scale of λ or larger and discards the identification of
individual vortices.  The model self-organizes to a critical
state, characterized by a constant flux-density gradient,
where flux motion takes place in terms of avalanches
spanning all length scales up to the system size.  The
authors determine scaling relations and four universal
critical exponents for avalanche moments and durations.

A numerical method for calculating the field-free core,
current distribution, and self-field ac losses for straight
superconducting tapes of arbitrary cross section has been
developed by T. Fukunaga (Gifu) et al.  The authors begin
by regarding the superconductor as a bundle of 50,000 fibers.
When total current I is applied to the superconductor, the
outermost fibers carry current at the critical current density Jc,
while the innermost fibers carry no current.  The authors
use an iterative method to determine which fibers carry the
current.  The ac loss results for rectangular tapes of various
aspect ratio fall between the well-known Norris results for
thin strips and conductors with elliptical cross section.

A method for reconstructing critical current profiles from
hysteretic ac loss measurements is proposed in a preprint by
A. A. Kordyuk (Kyiv) et al.  The authors applied the method to
study degradation in a bulk melt-textured YBCO sample.

Measurements of magnetic hysteresis in a YBa2Cu3O7-δ
single crystal using ac magnetic permeability are reported by
K. I. Kugel (SICP, Moscow) et al.  The authors report results
which they attribute to the Bean-Livingston surface barrier.

Studies of numerical solutions of the time-independent
Ginzburg-Landau (GL) equations for thin, low-κ (κ = 0.28),
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type-I superconducting disks are reported in papers by V. A.
Schweigert et al. and by V. A. Schweigert and F. M. Peeters
(Antwerp).  The authors found a smooth transition from a
multi-vortex superconducting state to a giant vortex state
as the disk thickness and the magnetic field are increased.
A related paper by P. S. Deo et al. (Antwerp) presents
GL calculations for κ = 0.28 indicating that the Bean-
Livingston barrier is responsible for magnetic hysteresis
in type-I superconducting disks.

Thin Films
A preprint by W. N. Kang et al. (TCSUH) reports the
fabrication of high-quality c-axis-oriented HgBa2Ca2Cu3O8+δ
(Hg-1223) thin films from stable Re-doped Ba2Ca2Cu3Ox
precursor powder by pulsed laser deposition followed by
post-annealing without any special handling.  As-grown
films on (100) SrTiO3 exhibited a zero-resistance transition
at ~131 K with a narrow transition width ∆T ~ 1.5 K after
oxygen annealing at 340°C for 12 h.  The critical current
densities were found to be 1.1 × 107 A/cm2 at 10 K and
1.2 × 105 A/cm2 at 120 K in zero field.  The x-ray diffraction
pattern indicated highly c-axis-oriented thin films normal
to the substrate plane containing a minor HgBa2CaCu2O6+δ
(Hg-1212) phase.  A scanning electron microscopy analysis
showed that the film consisted of well-connected plate-like
crystals but revealed that Ba-Cu-Ox impurities were uniformly
scattered across the film surface.

The effect of an applied magnetic field upon the zero-bias
conductance peak (ZBCP) observed in the tunneling spectra
of YBa2Cu3O7-δ/Pb junctions is reported by A. Aprili et al.
(Illinois-Urbana).  The authors find that the field-induced
splitting is hysteretic and depends upon the orientation of the
applied field relative to the ab plane.  Both the hysteresis and
the anisotropy can be explained by assuming that the ZBCP
is a surface-induced Andreev bound state of the d-wave
order parameter.

A technique to study magnetic flux relaxation in thin
films of high-temperature superconductors at times arbitrarily
close to the establishment of the critical state is presented in
a preprint by T. Puig (Barcelona) et al.  Heating of the film
surface by a high-power laser pulse causes a collapse of the
critical-state profile and a consequent expulsion of magnetic
flux along the heated surface.  This creates an emf between
two contacts, the time integral of which is related to the
number of vortices expelled.

The elemental composition and depth profiles of supercon-
ducting Tl2Ba2CaCu2O8+δ (Tl-2212) films deposited on
yttria-stabilized zirconia (YSZ) have been studied by J. C.
Cheang-Wong (UNAM) et al. using Rutherford backscattering
spectrometry (RBS).  The authors found that the highest
Tc value (97 K) and the best crystallographic orientation

were obtained after a relatively short thallination time
of 5 min.

Synthesis and properties of the complex perovskite
oxide DyBa2ZrO5.5 are reported in a preprint by Y. P.
Yadava et al. (Recife).  The authors found that DyBa2ZrO5.5
is chemically stable with YBCO and that there is no degrada-
tion in YBCO’s Tc even when mixed to a ratio of 1:1 with
DyBa2ZrO5.5.  The authors suggest that DyBa2ZrO5.5 is
a candidate as a possible substrate material for YBCO
superconductors.

Applications
The vertical levitation force in a cylindrically
symmetric system composed of a permanent magnet and
a type-II superconductor has been studied by C. Navau
and A. Sanchez (Barcelona) assuming the superconductor
to be in the critical state.  The authors use the model to
explain some recent experimental data on magnetic
levitation of high-Tc superconductors, and they make
some predictions for future experiments.

Levitation forces of field-cooled (2.3 T) and zero-field-cooled
YBa2Cu3O7-δ superconductors repelling a SmCo magnet are
reported by W. Hennig et al. (Houston).  The authors report
large levitation forces (140 N) and pressures (44.6 N/cm2) in
field-cooled measurements at 77 K.  Five to ten subsequent
cycles of approach and retreat of the magnet result in a
10-20% decrease in the levitation force, which then stabilizes.

A superconducting field-effect transistor (SuFET)
with symmetrical gate structure of YBa2Cu3O7-δ/SrTiO3/
YBa2Cu3O7-δ has been fabricated by T. Nakamura et al.
(Sumitomo Electric).  SuFET operation was achieved with
a YBCO channel two unit cells in thickness, and the
modulation factor exceeded 20%.

Theory
The interplay of the electron-phonon interaction
and the spin-fluctuation interaction has been investigated by
T. S. Nunner (Berlin) et al. for the superconducting state of
YBa2Cu3O7-δ.  The authors describe spin fluctuations within
the nearly antiferromagnetic Fermi-liquid theory and treat
phonons using a shell-model calculation.  The authors obtain
a superconducting state with dx2-y2 symmetry generated by
the antiferromagnetic spin fluctuations.  Investigation of all
phonon modes of the system shows that the phononic
contribution to the d-wave pairing interaction is attractive,
which is a necessary prerequisite for a positive isotope effect.
The size of the isotope exponent is found to depend strongly
on the relative strength of the electron-phonon and spin-
fluctuation couplings.  Because of the strong electronic
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correlations, the authors find that no phonon-induced
superconducting state, which is always of s-wave character,
is possible.

As shown by O. V. Dolgov (Tübingen) et al., a sharp
forward electron-phonon (FEP) interaction and forward
impurity scattering (FIS) both change the normal and
superconducting properties significantly.  Pseudogap-like
features are present in the density of states for ω < Ω, where
Ω is the phonon frequency.  The authors also find that the
superconducting transition temperature due to FEP pairing
becomes linear with respect to the electron-phonon coupling
constant and that FIS impurities are pair-weakening for both
s- and d-wave pairing.

A microscopic explanation of the pseudogap features found in
the normal-state specific heat and magnetic susceptibility of
the cuprates is proposed by A. S. Alexandrov (Loughborough)
and G. J. Kaye (Cambridge).  The authors use the framework
of the bipolaron theory of high-Tc superconductors to explain
the magnitude of the carrier specific heat and susceptibility
as well as their universal scaling with temperature over a
wide range of doping.

A preprint by F. Onufrieva et al. (Saclay) reports that
a 2D free fermion system on a square lattice exhibits an
electronic topological transition, with anomalous behavior
on one side of this transition.  The authors report that their
theory has properties with striking similarities to the behavior
found in the underdoped regime of the high-Tc cuprates.

The electronic contribution to the specific heat and thermal
conductivity of high-Tc superconductors has been calculated
by S. Dorbolo et al. (Liège) et al. using a 3D band structure
including saddle points and a Lawrence-Doniach coupling
between the CuO2 planes.  The authors deduce the elec-
tronic thermal diffusivity for s- and d-wave symmetry of the
order parameter.  The authors find that the theory and data
on DyBa2Cu3O7-δ and Y0.9Ca0.1Ba2Cu3O7-δ are in good
agreement with respect to the change of slope near Tc.

The effect of k-space broadening of the interlayer
pairing kernel on the critical temperature Tc and gap aniso-
tropy in high-temperature superconductors has been investi-
gated by J. O. Fjærestad and A. Sudbø (Trondheim) using
the interlayer pair tunneling mechanism.  The authors find
that the sharp k-space features obtained within a k-diagonal
formulation are fairly robust to momentum broadening.

A preprint by M. T. Béal-Monod (Orsay) explores the
number of superconducting temperatures to be expected
in the high-Tc cuprates, depending on the possible attractive
parts in the pairing interaction and the presence or absence
of anisotropy.  The author also examines the possibility that
a complex hybrid pairing (d + is) occurs at T = 0 and a real
one (d + s) occurs near Tc.

The magnetic response of normal-metal - supercon-
ductor proximity systems has been investigated by W. Belzig
(Karlsruhe) et al. for arbitrary concentrations of impurities
and at arbitrary temperatures.  Using the quasiclassical
theory, the authors derive a general linear-response formula,
which yields a nonlocal current-field relation in terms of the
zero-field Green’s functions.  The authors find a number
of regimes where the physics is different from the previously
studied clean and dirty limits.

The dc Josephson current in d-wave superconductors has
been calculated by Y. Tanaka (Niigata) and S. Kashiwaya
(Stanford) using self-consistently determined pair potentials.
The results show that the suppression of the d-wave pair
potential near the insulator does not have a serious effect
on the properties of the Josephson current.  On the other
hand, drastic changes arise from the appearance of a
subdominant s-wave component, which spontaneously
breaks time-reversal symmetry.  A previously predicted
rapid enhancement of the Josephson current at low
temperatures is strongly suppressed.

To clarify the origin of anomalous behavior found in
Pb/Sr2RuO4/Pb junctions, M. Yamashiro (Niigata) et al.
have developed a theory of the dc Josephson current in
s-wave superconductor/p-wave superconductor/s-wave
superconductor junctions.  Agreement of the theoretical
and experimental results lends support to the possibility
of a unitary p-wave pairing state in Sr2RuO4.

Other Activities
A preprint by S. A. Sergeenkov (JINR, Dubna) uses
a model of 3D Josephson junction arrays to consider how
the Josephson supercurrent density of a weakly connected
granular superconductor changes in response to an externally
applied thermal gradient ∇T.  For ∇T greater than a critical
value, estimated to be of the order of 104 K/m for YBCO
ceramics with an average grain size of 10 µm, the author
predicts the weak-link-dominated thermopower S to become
strongly dependent on ∇T.

The synthesis and characterization of a new hexagonal
superconducting (Tc ≈ 3 K) sulfide, EuNb2S5, are reported
by S. Ya. Istomin (Moscow State) et al.

Overviews
The progress, status, and future of high-irreversibility-
field superconductor processing for conductor applications
are reviewed by J. L. MacManus-Driscoll (Imperial).  A major
section of the review concerns thin-film routes for fabricating
YBa2Cu3O7-δ, because this is an area where there has been
much recent progress using ion-beam-assisted deposition
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(IBAD), rolling-assisted biaxially textured substrates
(RABiTS), and related methods.  The author also discusses
other conductor-processing routes, including liquid-phase
epitaxy (LPE), melt-textured growth (MTG), quench melt
growth (QMG), powder-in-tube (PIT), screen printing, spray
pyrolysis, spin coating or solution spinning, and electrophore-
sis.  The author concludes by noting that future high-Jc
conductors will likely embrace a hybrid thin-film/thick-film
technology to achieve a compromise of all requirements,
including cost, and thus to yield a high-quality, buffered,
metallic substrate and a superconducting film (140 refs.).

A paper by R. A. Klemm (Argonne) surveys the
results of transport and thermodynamic measurements,
angle-resolved photoemission spectroscopy (ARPES),
and Josephson-tunneling experiments.  The author argues
that these experiments give conflicting evidence with
regard to the orbital symmetry of the superconducting
order parameter in the high-temperature superconductors.
The author also suggests the possible importance of
charge-density waves (CDWs) or spin-density waves
(SDWs) in these materials (59 refs.).

A brief review of measurements during the past ten years
of electrical conductivity, thermal conductivity, and magnetic
properties of narrow channels through oxidized films of atactic
polypropylene, which have led to claims of room-temperature

superconductivity in such channels, has been prepared by
D. M. Eagles (México).  The author also discusses what is
required from a theory to explain all the experimental results
(21 refs.).

New developments in the melt texturing of
123 compounds are described, and some approaches to
potential bulk applications are briefly reviewed in a preprint
by K. Salama et al (TCSUH).  The authors note that Nd-123
and Yb-123 show promise for reducing processing times in
directional solidification.  Texturing has been observed even
in samples processed at rates as high as 100 mm/h (14 refs.).

Ph.D. Thesis
The Ph.D. thesis of R. Henn (Stuttgart) describes
extensive studies of high-Tc materials (La2CuO4, Gd2CuO4,
La2CuO4, La2-xSrxCuO4, YBa2Cu3O7-δ, and Y0.86Ca0.14-
Ba2Cu3O7-δ) performed by Fourier transform infrared
ellipsometry using conventional sources and the synchrotron
storage ring at Brookhaven.  Included are determinations
of phonon eigenvectors, ionic transverse charges, c-axis
conductivity, and phonon anomalies as the temperature
T drops below Tc (346 refs.).
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Using the powder-in-tube method, Nordic
Superconductor Technologies (NST) of Denmark has
manufactured a 1250 m reel of BSCCO-2223 HTS tape.
The tape cross-section measures 3.0 mm × 0.2 mm, and is
of the multifilamentary type (19 filaments) with pure silver
matrix.  The tape carries a current of 28 A at 77 K for a
critical current density of 23.3 kA/cm2 and a critical engineer-
ing current density of 5.2 kA/cm2.  The measurement was
performed by I-V curves at 77 K and self-field using the
1 µV/cm criterion as well as remanent-field continuous
measurements.  NST was founded on July 1, 1997 with the
purpose of developing, manufacturing, and commercializing

high-Tc BSCCO-2223 tape.  NST currently also offers
Ag/Au alloy tapes and oxidation-hardened alloy matrix tapes.
For more information, contact Juan Farré, Nordic Supercon-
ductor Technologies A/S, Priorparken 878, DK 2605 Brondby,
Denmark; telephone +45 43 48 25 00; telefax +45 43 48 25
01; e-mail nst@nst.com.

Successful conclusion of Phase I of a field trial
of its ClearSite™ superconductive receiver was announced
by Conductus, Inc., with RadioFone, a Louisiana-based
cellular/PCS operator.  Tests of the ClearSite system by
RadioFone demonstrated improved coverage, increased
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minutes of use, and improved voice quality in a multi-base
station deployment.  RadioFone, headquartered in Metarie,
Louisiana, began providing wireless services in Louisiana
in 1948.  The company provides a variety of communications
services throughout Louisiana and in several other states.
For further information, contact Susan Stone, Corporate

Communications Manager of Conductus, Conductus, Inc.,
969 West Maude Ave., Sunnyvale, CA 94086; telephone
(408) 523-9450; telefax (408) 523-9999.
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Lund U., Box 118, S-221 00 Lund, SWEDEN.  Key words:
Coulomb interactions, Cu-O planes, electronic structure,
resonant photoemission.  74.25.Jb; 78.70.Dm; 79.60.-i.

Kunihiko Oka, Zhigang Zou, and Jinhua Ye , “Crystal
Growth of Superconductive PrBa2Cu3O7-y.”  To be
published in Physica C (in press).  Electrotechnical
Laboratory, 1-1-4 Umezono, Tsukuba 305, JAPAN;
telephone +81 298 54 5441; telefax +81 298 54 5085;
e-mail koka@etl.go.jp.  Key words:  superconductivity,
PrBa2Cu3O7-y, crystal growth, TSFZ method.

Akira Ono and Akio Watanabe , “Superconductivity, Ca
Content and Oxygen Deficiency of Ga(Sr,Ca)2(Yb,Ca)-
Cu2O7.”  To be published in Physica C (in press).  National
Institute for Research in Inorganic Materials, 1-1 Namiki,
Tsukuba 305, JAPAN; telefax +81 298 52 7449; e-mail
ono@nirim.go.jp.  Key words:  high-pressure annealing,
Ga-1212 cuprate, Ca substitution, oxygen deficiency.

F. Onufrieva, P. Pfeuty, and M. Kisselev , “New Scenario
for High-Tc Cuprates:  Electronic Topological Transition
as a Motor for Anomalies in the Underdoped Regime.”

Submitted to Phys. Rev. Lett.  Laboratoire Leon Brillouin,
CE-Saclay, F-91191 Gif-sur-Yvette, FRANCE; M. Kisselev’s
e-mail kisselev@llb.saclay.cea.fr; preprint also available
at cond-mat@xxx.lanl.gov (#9804189).

H. H. Otto, S. Ringshandl, and R. Baltrusch ,
“(Tl,Pb,Cu)Sr2(Tl,Pb,Cu)2Cu2O8-δ:  A Nonsupercon-
ducting Tl-1222∗ Cuprate with Both Heavy Atom Single
and Oxygen Depleted Double Layer Motifs.”  To be pub-
lished in Physica C (in press).  Materialwissenschaftliche
Kristallographie, TU Clausthal, Adolph-Roemer-Strasse 2A,
D-38678 Clausthal-Zellerfeld, GERMANY.  Key words:
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Medvedev, A. Yu. Yakubovskii, L. D. Shustov, P. V.
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ture and Flux Dynamics in YBa2Cu3O7 Plastically Deformed
at Room Temperature.”  To be published in Physica C.
Laboratoire de Métallurgie Physique, UMR 6630, Université
de Poitiers, UFR Sciences, CNRS SP2MI, Boulevard 3,
Téléport 2, BP 139, F-86960 Futuroscope Cedex, FRANCE;
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B-2610 Antwerpen, BELGIUM; F. M. Peeter’s telephone
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telephone (423) 574-7682; telefax (423) 574-7659; e-mail
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T. Strach, T. Ruf, A. M. Niraimathi, A. A. Martin, and
M. Cardona , “Raman Study of Phonons and Crystal-Field
Excitations in NdBa2Cu3-xGaxO7-δ.”  To be published
in Physica C (in press).  Contact T. Ruf, Max-Planck-
Institut für Festkörperforschung, Heisenbergstrasse 1,
D-70569 Stuttgart, GERMANY; telephone +49 711 689
1735; telefax +49 711 689 1712; e-mail ruf@cardix.
mpi-stuttgart.mpg.de.  Key words:  high-Tc superconductors,
doping effects, charge transfer, crystal-field excitations,
Raman scattering.  74.72.Bk; 78.30.-j; 71.70.Ch.

Ajay Mohan Suvarna and C. S. Sunandana , “Magnetic
Penetration Depth in K-Doped Bi-2212 Bi2Sr2CaCu2-x-
KxO8+δ:  ESR Study.”  To be published in Physica C
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University of Hyderabad, P.O. Central University,
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Chernyak, and R. Aoki , “Contact Phenomena in YBCO/Ag
Composites.”  To be published in Physica C.  Department of
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Donetsk Physico & Technical Institute, National Academy of
Sciences, 72 R. Luxemburg St., 340114 Donetsk, UKRAINE;
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Yukio Tanaka and Satoshi Kashiwaya , “Influences of
Broken Time-Reversal Symmetry on the dc Josephson
Effects in d-Wave Superconductors.”  Graduate School
of Science and Technology and Department of Physics,
Niigata University, Ikarashi, Niigata 950-21, JAPAN;
preprint also available at cond-mat@xxx.lanl.gov
(#9803349).

C. Topaçli , “Magnetically Modulated Microwave Absorption
Studies on High-Tc Powdered Materials.”  To be published
in Physica C (in press).  Department of Physics, Hacettepe
University, Beytepe 06532, TURKEY.  Key words:  magneti-
cally modulated microwave absorption (MMA), high-Tc
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Superconductivity Research Laboratory, International
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(in press).  Superconductivity Research Laboratory,
International Superconductivity Technology Center (ISTEC),
10-13 Shinonome 1-chome, Koto-ku, Tokyo 135, JAPAN;
telephone +81 3 3536-5703 through -5705; telefax +81 3
3536-5714 or -5717.  Key words:  (Hg,Tl)-2223 phase,
Ar annealing treatment, crystal structural evolution,
Rietveld refinement.

X. S. Wu, X. H. Xiang, W. M. Chen, Y. Li, W. J. Liu,
and S. S. Jiang , “Structural Anomalies in LaBa2Cu3Ox
Cuprates with Iron Substitution.”  To be published in
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R. Zeng, H. K. Liu, and S. X. Dou , “A New Structural
Powder/Wire-in-Tube (PWIT) Ag-Sheathed Multifilamentary
Bi-2223 Tapes and Its Superconducting Properties.”
To be published in Physica C (in press).  Center for
Superconducting and Electronic Materials, University
of Wollongong, Wollongong NSW 2522, AUSTRALIA;
telefax +61 42 215731; e-mail rong@uow.edu.au.
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Y. T. Zhu, E. J. Peterson, P. S. Baldonado, J. Y.
Coulter, D. E. Peterson, and F. M. Mueller , “Crystal
Structure and Chemistry of Four New RBa4Cu3O8.5+δ
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COMING EVENTS
(An * indicates a previously listed event.)

*July 12 - 15, 1998:  1998 International
Workshop on Superconductivity:  Materials and Technology
Issues for HTS Wires and Bulk Applications, Okinawa
Harborview Hotel, Naha-shi, Okinawa, Japan.  Workshop
will focus on high-temperature superconductors in all forms.
Topics of interest are:  physics and characterization of
HTS bulks, wires, and tapes; crystal growth and processing;
applications; flux pinning and flux dynamics; ac losses; and
novel materials.  A significant amount of time will be allotted
for discussion of each paper, and extra time will be set aside
for informal interactions among the participants.  No parallel
sessions.  For information, contact Kiyomi Funakoshi,
Workshop Secretary, Superconductivity Research Lab.,
International Superconductivity Technology Center (ISTEC),
Eishin Kaihatsu Bldg. 6F, 34-3, Shinbashi 5-chome,
Minato-ku, Tokyo 105-0004, Japan; telephone +81 33431
4002; telefax +81 3 3431 4044; e-mail funa@istec.or.jp
or t-kobayashi@istec.or.jp.

*July 19 - 24, 1998:  Gordon Research
Conference on Correlated Electron Systems, Plymouth
State College, Plymouth, N.H.  Conference will survey
significant experimental and theoretical developments in the
study of electronic correlations in the cuprates and related
materials, heavy-fermion systems, and two-dimensional
electron gases.  Co-Chairs:  Laura H. Greene and Subir
Sachdev .  A substantial block of time will be set aside for
discussions to be coordinated by the session chair.  Will
include formal invited sessions and contributed poster
sessions; discussion on posters will be integrated into the
formal sessions.  Topics are:  spin chains and ladders,

mesoscopic superconductivity, broken time-reversal
symmetry, correlated fermions in adsorbed layers, one-
dimensional conductors, heavy fermions, and two-dimen-
sional electron gas.  All prospective attendees (including
invited speakers) must submit an application.  Application
deadline, June 5, 1998.   For information, contact Gordon
Research Conferences, University of Rhode Island, P.O.
Box 984, West Kingston, RI 02892-0984; telephone (401)
783-4011; telefax (401) 783-7644; e-mail app@grcmail.
grc.uri.edu (for application form requests) or grc@grcmail.grc.
uri.edu (for general information).  Information also available at
Web site http://sachdev. physics.yale.edu/grc/index.html.

*Sept. 10 - 15, 1998:  XXII International
School of Theoretical Physics – Quantum Coherence in
Superconductors and Nanostructures, Ustron, Poland.
Topics include quantum coherence in nanostructures,
Coulomb blockade in quantum dots, strongly correlated
electrons in high-temperature superconductivity, and
coherent phenomena in superconductors.  Abstract
deadline, May 30, 1998; registration deadline, June 30,
1998.  For information, contact Elzbieta Zipper, Institute
of Physics, University of Silesia, ul. Uniwersytecka 4,
40-007 Katowice, Poland; telephone +48 32 583653;
telefax +48 32 588431; e-mail thschool@us.edu.pl;
Web site http://server.phys.us.edu.pl/thschool/.

*Sept. 14 - 25, 1998:  NATO
Advanced Study Institute – Material Science, Fundamental
Properties and Future Electronic Applications of High-Tc
Superconductors, Albena, Bulgaria.  Purpose is to help
young physicists in their initial research in the field of HTS
and related topics, and to support creation of the atmosphere
of collaboration between physicists from NATO and Coopera-
tive Partner countries.  Aimed at scientists at the postdoctoral
level with an appropriate scientific background.  Subjects
include:  electronic structure of novel superconductors and
related materials, Fermi surface mapping by angle-resolved
photoemission, d-wave superconductivity, application of
Eliashberg theory, and anomalous normal-state properties
of HTS.  Special attention will be paid to classical problems
in the physics of superconductivity:  Ginzburg-Landau and
London theories and their application to theory of plasma
waves in superconducting systems, surface phase transitions,
hydrodynamic relations for superconductors, dynamics
and pinning of vortices in HTS, electrodynamics, magnetic
susceptibility, optical properties, tunneling, fluctuation
phenomena in superconductors.  Will also include phenom-
enology of superconductivity:  practical applications, super-
conducting field effect transistors, electric field effects in
superconductors, and grain boundary and other material
effects.  Application deadline, May 30, 1998.   For informa-
tion, contact T. Mishonov, Dept. of Theoretical Physics,
Faculty of Physics, University of Sofia, 5 J. Bourchier Blvd.,
1164 Sofia, Bulgaria; phone +359 2 256 96 652; fax +359 2
96 252 76; e-mail mishonov@ rose.phys.uni-sofia.bg.
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Sept. 19 - 20, 1998:  Third Canadian
Applied Superconductivity Workshop (CASW ’98), University
of British Columbia, Vancouver, BC, Canada.    Workshop is
designed for researchers from industry, universities, and the
government working with superconductivity.  Emphasis will
be on applications that are relevant to Canadian industry,
which covers a broad range.  Intended as a way to discuss
research opportunities for HTS in electronics, microwave,
and power applications.  Several invited talks are planned
to provide a world view of the superconducting industry and,
more specifically, to the niche markets targeted by Canadian
industry.  Areas of interest include:  fundamental microwave
properties of HTS materials, growth and processing of HTS
thin films, SQUID-based applications, fundamentals of active
superconducting devices, power applications of HTS, bulk
material processing, cryocoolers, and cryogenic packaging.
For further information, contact Mike Denhoff, National
Research Council of Canada; telephone (613) 993-4042;
telefax (613) 952-5711; e-mail denhoff@nrcphy1.phy.nrc.ca;
Web site http://hts.ims.nrc.ca/casw.

*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 –
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; and Standardization – standardization
for electromagnetic, mechanical, and microwave properties
measurements.  Will also include exhibition of materials
and devices.  Abstract deadline, June 30, 1998; exhibit
application deadline, July 31, 1998.   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.

March 23 - 25, 1999:  International
Conference on Electric Railway Systems, Berlin, Germany.
Organized by the Energietechnische Gesellschaft Society
of the VDE.  Conference will consist of the following main
topics:  system aspects of electric railway systems,
rolling stock, traction power supply, signaling, control

technology and telematics, magnetic levitation technology,
and environmental compatibility.  Abstract deadline,
May 30, 1998.  Conference languages are English and
German; simultaneous translation will be provided
from German to English.  For information, contact
Verkehrinitiative, Neuer Adler e.V., Dipl. Ing. Gerhard
Scholtis, Stephanstrasse 49, D-90478 Nürnberg,
Germany; telephone +49 911 947 2351; telefax +49 911
947 3351; e-mail fischer@logistik.uni-erlangen.de.

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

Position Available:  A postdoctoral
research associate position is available at the Oak Ridge
National Laboratory (ORNL), Oak Ridge, Tennessee.
Candidates must have a strong background in chemistry,
ceramics, and/or materials science for study of the growth
of epitaxial high-Tc superconductors using metal-organic
precursor routes.  Primary focus is on the development of
YBCO-based coated conductors on RABiTS (Rolling-Assisted
Biaxially Textured Substrates) using a non-vacuum process.
Work also involves development of suitable buffer layers
for YBCO superconductors.  Experience in the growth of
oxide thin films and characterizations is preferred.  Ph.D. in
chemistry, ceramics, or materials science required.  Salary:
$40-45 K with benefits, depending on the experience.
Position open to U.S. citizens and those with authorization
for employment in the United States.  Application deadline,
May 15, 1998.  Send CV along with the names of two
referees to M. Paranthaman, Chemical and Analytical
Sciences Division, Oak Ridge National Laboratory,
Building 4500 South, MS-6100, Oak Ridge, TN 37381-6100;
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