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NOTA BENE:

Pairing Symmetry in
Electron-Doped Cuprates

ARPA

The eXpeI’imentalevidence for d-wave pairing
symmetry in the hole-doped cuprate superconductors is by
now overwhelming. On the other hand, the existing data for
the electron-doped superconductors have been interpreted
as being consistent with s-wave pairing. Three preprints
listed in this issue, however, now tell a different story.

All three papers present strong experimental evidence in
support of d-wave pairing symmetry for two of the electron-
doped superconductors, Ndo_xCexCuO4-5 (NCCO) and
Pro_xCexCuO4.-5 (PCCO).

Microwave-cavity-perturbation measurements of the
temperature dependence of the penetration depth A(T)

and conductivity o(T) of PCCO and NCCO crystals as well

as parallel-plate-resonator measurements of A(T) in PCCO
thin films have been carried out by J. D. Kokales et al.
(Maryland). The authors found that A(T) has a power-law
behavior for T < T¢/3, indicating the presence of line nodes

in the superconducting gap and suggesting d-wave pairing
symmetry. The authors also explain how paramagnetism due
to rare-earth ions could have corrupted earlier data and led to
an erroneous interpretation in terms of s-wave pairing. The
authors also measured the real part of the conductivity and
found it to be similar to that in the hole-doped cuprates.

A preprint by R. Prozorov (lllinois, Urbana-Champaign)
et al. reports measurements of the in-plane magnetic penetra-
tion depth A(T) in single crystals of PCCO and NCCO using

a tunnel-diode rf resonator. The authors found that in PCCO,
A(T) exhibits a power-law variation from T/T¢c = 0.025 up to
0.5. In NCCO, however, A(T) was found to be nonmonotonic,
with a minimum at ~4 K and a pronounced upturn at lower
temperatures due to the paramagnetic contribution of Na3*
ions. These experiments also imply the presence of line
nodes in the superconducting order parameter of electron-
doped superconducting cuprates.

(ll

Phase-sensitive evidence that the electron-doped
cuprates NCCO and PCCO have d-wave pairing symmetry
has been found by C. C. Tsuei and J. R. Kirtley (IBM
Yorktown). Using a scanning SQUID microscope, the authors
observed a half flux quantum ¢g/2 = hc/4e in c-axis-oriented
films of NCCO and PCCO epitaxially grown on tricrystal [100]
SrTiOg substrates designed to be frustrated for a dy2.y2
order parameter. Deposition of the superconducting film

on the substrate produces three grain boundaries extending
outward from the tricrystal point. The frustrated configuration
produces either three T-junctions or one Tjunction and two
O-junctions. In either case, spontaneous Josephson currents
across the grain boundaries always generate half flux quanta
of magnitude @p/2 (but of either sign), which are pinned to the
tricrystal point by symmetry. The authors found that samples
with two other configurations, designed to be unfrustrated for
a d-wave superconductor, did not show the half-flux-quantum
effect. The results show that both NCCO and PCCO have
d-wave pairing symmetry.

RBa2Cu307-9

Remarkably hlgh trapped magnetic fields have
been achieved by G. Fuchs et al. (IFW-Dresden) in zinc-
doped, bulk melt-textured YBapCu307.5(YBCO) showing
a pronounced peak effect in the field dependence of the
critical current density. Trapped fields up to 1.1 T were
found at 77 K at the surface of a YBCO disk (diameter
26 mm and height 12 mm). Very high trapped fields up
to 14.35 T were achieved at 22.5 K in the gap between
a YBCO disk pair (diameter 26 mm and height 24 mm)
containing silver additions and fitted with girdles of
stainless steel. The YBCO cracked when an attempt
was made to trap a higher magnetic field at a lower
temperature.

As reported by E. Mendoza et al. (Barcelona), a strong
increase of the critical current density of YBCO melt-
textured composites has been observed by adding Ag20
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particles to the precursor mixture while the concentration
of YoBaCuOs (Y-211) precipitates remained constant.
Critical current density enhancements as high as 200%
at5 K [3c2P(5 K, 0 T) ~ 2.5 x 108 A/lcm?] and 1000% at
77K and 2 T [3c8P(77 K, 2 T) ~ 2.2 x 104 Alcm? for H || ¢]
were reached in samples with 20 wt% of Ag20O. Ciritical
current measurements at 77 K for H || ab also revealed Jc
enhancements by 100% at O T and 140% at 2 T. Using
scanning electron microscopy, the authors found that the
improvement of the critical currents in the YBCO-Ag melt-
textured composites is correlated with the reduction in the
density of microcracks parallel to the ab plane.

Large-area nigh-resolution transmission electron
microscopy (LA-HRTEM), which can image lattice defects
over an area as wide as 20 pm x 20 pm, has been used by
H. Suematsu (Tokyo Tech) et al. to investigate twin bound-
aries and their spacing dgy in melt-grown YBCO exhibiting
the peak effect. The authors found the strongest peak
effect in samples with the shortest dyy, and they found
that a sample with the shortest diy had the widest oxygen-
depleted regions near the twin boundaries. The authors
thus suggest that the peak effect in melt-grown YBCO may
be due to twin-boundary-induced oxygen modulation.

Measurements of critical current densities and trapped
fields in melt-grown (Nd,Eu,Gd)BapCu307-5 (NEG-123)
containing sub-micron (Nd,Eu,Gd)2BaCuOs (NEG-211)
particles are reported in two preprints by M. Muralidhar et al.
(SRL-ISTEC). The authors found that an NEG-123 sample
containing 10 mol% NEG-211 with additions of both CeO
and Pt exhibited an enhanced fishtail effect with a critical
current density Jc(77 K, 3 T) = 7.4 x 104 Alcm? for H || c.

A preprintby C.-J. Kim (KAERI) et al. reports

an investigation of the melting and resolidification of

Smj gBap 4Cu3 4O0xin the Ba-Cu-O melt. The experiments
were carried out to explain why SmBapCu307-5 (Sm-123)
seeds used for top-seeded melt growth of Y-123 have been
observed to melt during processing even at temperatures
below the melting point of Sm-123.

Bi Cuprates

The influence of neutron irradiation on the supercon-
ducting properties of BipoSroCapCu3010+ (Bi-2223) tapes
containing different amounts of 35U has been studied by
S. Tonies (TU-Vienna) et al. Irradiation by thermal neutrons
causes fission of uranium nuclei into two fission fragments,
which create fission tracks (columnar defects) in the sample,
whereas irradiation by fast neutrons produces spherical
cascade defects. The authors found that thermal neutron
irradiation enhances the critical current densities at higher
fields, reduces the Jc anisotropy, and shifts the irreversibility
line to higher fields.
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Intrinsic tunneling measurements on a series of
BioSroCaCu20g+5 (Bi-2212) single crystals near optimal
doping have been carried out by P. Miller (Erlangen) et al.
For slightly overdoped samples, the authors found that
the superconducting gap remains finite at T¢ and that it
continuously evolves into the pseudogap structure. The
same behavior was observed in external magnetic fields
above H¢2. For optimally or slightly underdoped samples,
however, the authors found that the superconducting gap
closes completely at T¢ and coexists with the pseudogap
below T¢. The results suggest that the superconducting
gap and the pseudogap have different origins.

Sr2Ru0O4

The diffracted neutron scattering intensities from the
square magnetic flux lattice in the perovskite superconductor
SroRuQy, which is thought to exhibit p-wave pairing with a
two-component order parameter, have been measured by

P. G. Kealey (Birmingham) et al. The relative intensities of
the different flux-lattice Bragg reflections over a wide range

of field and temperature are inconsistent with a single-
component Ginzburg-Landau theory, but they qualitatively
agree with a two-component p-wave Ginzburg-Landau theory.

A preprint by K. Halterman and O. T. Valls (Minnesota)
considers the Maxwell-London electrodynamics of three-
dimensional superconductors in p-wave pairing states with
nodal points or lines in the energy gap. The authors find

that the current-velocity relation is then nonlinear in the
applied field: cubic for point nodes and quadratic for lines.
The authors obtain explicit angular and depth-dependent
expressions for measurable quantities such as the transverse
magnetic moment and the associated torque. The dependen-
cies are different for point and line nodes and thus can be
used to distinguish between different order parameters.

Other Cuprates

Muon Spil’l relaxation (USR) and low-field ac suscepti-
bility measurements in a series of high-quality samples of
Lap-xSryCuOy4 (x = 0.08-0.24) as a function of temperature
have been carried out by C. Panagopoulos (IRC-Cambridge)
et al. The authors found that superconductivity coexists

with low-temperature spin-glass order up to the optimally
doped region where the normal-state pseudogap also
closes. The systematic depletion of the superfluid density
with underdoping, while antiferromagnetic correlations are
increasing, indicates competition, rather than cooperation,
between antiferromagnetic correlations and superconductivity.

As reported by F. Cordero (Roma) et al., an increase of
the acoustic absorption upon cooling has been found in
Lap_xSryCuOy4 (x = 0.019, 0.03, and 0.06) close to the




temperatures at which freezing of the spin fluctuations in
antiferromagnetically correlated clusters is expected to
occur. The authors attribute the acoustic absorption to
changes in the sizes of the quasi-frozen clusters induced
by the vibration stress through magnetoelastic coupling.

Polycrystalline samples of the electron-doped
high-T¢ superconductor Pry g5Ceq,15CuO4.y have been
prepared by A. Conceigédo et al. (Sao Paulo) using different
starting materials: (a) a mixture of simple oxides PrgO11,
CeOp, and CuO, (b) a mixture of the oxides PrgO171 and
CuO, and an intermediate compound PrCeOp, and (c) a
sol-gel precursor. Structural, transport, and magnetic
measurements revealed that complete diffusion of Ce

into ProCu04.y occurred only in samples prepared using

a sol-gel precursor.

A study of the influence of oxygen nonstoichiometry

and hole distribution upon the irreversibility line Hijr(T)

in multilayered copper oxides has been carried out by

M. Karppinen (Tokyo Tech and Helsinki University of
Technology) et al. The authors conclude that the enhance-
ment of the Hjrr characteristics with increasing oxygen
content is due not to the increase in the oxygen content itself
nor to the resulting shrinkage of the nonsuperconductive
blocking blocks, but instead is attributable to the hole concen-
trations in both the superconductive and nonsuperconductive
blocks of the multilayered structure. The authors suggest
that structures with a more homogeneous hole distribution
along the stacking direction show higher irreversibility lines
(Hirr vs T/T¢), even though such a hole distribution works
against optimizing T¢.

Near/ysingle-phase superconducting (T17-xHgx)2Sr2-
CapCu30y samples have been prepared by E. Kandyel

et al. (SRL-ISTEC) using high pressures. As-prepared
samples with x = 0.35 and 0.65 and nominally optimal
oxygen contents were found to be overdoped, showing

Tc =103 K and 80 K, respectively. Reducing treatments
in Ar/H2 were found to increase T¢ up to 116 K and 118 K,
respectively, in the two compounds.

Films

A tWO-/ayer process for depositing biaxially textured
Tl-based cuprates via electrodeposition (ED) on Ag-coated,
single-crystal substrates is reported in a preprint by R. N.
Bhattacharya (NREL) et al. Pole-figure measurements

of two-layer, electrodeposited (T/,Bi)-(Sr,Ba)-Ca-Cu-O
[(T1,Bi)-1223] films on 300 A Ag/LaAlO3 showed strong
biaxial texturing. The omega and phi scans of 1.6 um
(Ti,Bi)p.9Sr1.6Bap.4CaoCu3Agp.20x films showed a full
width at half maximum (FWHM) of only 0.92° and 0.6°,
respectively, indicating a film of very high quality. Transport
measurements for these films showed values of T¢ = 110 K

and J¢c > 106 Alcm? at 77 K in zero field. The authors
conclude that ED processing of T/-based oxide superconduc-
tors deserves more attention as a viable candidate for the
production of high-temperature superconducting tape
operating near 77 K.

A preprint by D. P. AlImond (Bath) et al. reports

that modulated optical reflectance (MOR) is a convenient,
room-temperature, noncontact, nondestructive, and
high-spatial-resolution means of assessing the quality

of high-temperature-superconducting (HTS) thin films.
Room-temperature MOR characterizations of a number

of 8 GHz planar HTS resonators indicating a range of
property variations and local degradations in HTS film
performance were found to be consistent with results
obtained at low temperatures by the electron-beam-induced
voltage-contrast technique. The microwave performance of
some of the resonators exhibited nonlinear characteristics
that can be explained by HTS defects revealed by the MOR
technique.

Applications

As noted ina preprint by B. H. Moeckly and Y. M.
Zhang (Conductus), SrTiO3 (STO) thin films are promising
for a variety of applications requiring tunability. The preprint
describes the growth and characterization of STO thin films
including their dielectric properties. The authors also present
attempts at reducing the loss tangent of these films, and they
discuss the integration of STO films with HTS microwave
filters for trimming purposes.

A preprint by T. W. Clinton and M. Johnson (NRL) reports
that a bilayer ferromagnetic film, consisting of soft and hard
magnetic layers separated by a nonmagnetic layer, has been
incorporated into a magnetoquenched superconducting valve,
making it possible to control the valve with uniaxial magnetic
fields. The authors demonstrated device switching with fields
as small as 20 Oe. The switch is inherently nonvolatile, has
linear output characteristics, and requires a single inductively
coupled “write wire” for integrated operation, all of which
make it promising for application as a storage cell in a high-
density superconducting random access memory.

Electrical machines having rotors constructed from
different numbers of type-Il superconducting segments are
modeled in a preprint by G. J. Barnes et al. (Oxford). The
authors compute the torque when hollow cylindrical rotors
are subjected to a rotating applied field that induces currents
in the superconducting pieces. Using the critical state model
and the finite-element method, the authors solve numerically
for the resulting current and field distributions. The results
indicate the number of segments that will result in the largest
torque for a given rotor size, critical current density, and
applied field amplitude.
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The 43 Hz ac l0SSes in mutiilamentary
AgAuU(10 wt%)/Bi-2223 tapes with filaments twisted at
different pitches have been measured by E. Martinez
(Southampton) et al. in perpendicular ac fields at 77 K.
Using simultaneous measurements of the first and higher
harmonics of the voltage induced in the pickup coil, the
authors separated the main loss contributions (super-
conductor and coupling-current losses). The authors
found that a very small pitch (< 5 mm) is necessary for a
considerably lower loss than that of the untwisted tapes.
The authors also analyze the dependence of the coupling
field and coupling current losses upon the twist pitch, and
they compare the results with theoretical predictions.

Vortices

A detai/ed, quantitative study of the Josephson
coupling energy in the vortex-liquid, Bragg-glass, and
vortex-glass phases of Bi-2212 has been carried out by

M. B. Gaifullin (ISSP-Tokyo and CREST) et al. using the
Josephson plasma resonance. The measurements revealed
distinct features in the T- and H- dependencies of the plasma
frequency wyp| for each of these three vortex phases. The
authors found that wp| shows a dramatic change when going
across either the Bragg-glass to vortex-glass or the Bragg-
glass to vortex-liquid transition line. The authors provide

a quantitative discussion of the properties of these phase
transitions, including the first-order nature of the transition
from the Bragg glass to the vortex glass.

The Josephson plasma resonance in underdoped
Bi-2212 single crystals has been observed by |. Kakeya
et al. (Tsukuba) when a magnetic field is applied nearly
parallel to the ab plane. The resonance mode splits into
two branches at higher and lower temperatures, and a
definite gap appears in the temperature region between
them. As the field is tilted away from the ab plane, the
branches gradually merge into a single mode, which is a
continuation of the mode when the field is applied along
the c axis.

A vortex-glass transition due to point disorder existing
on the superconducting layers in layered superconductors
has been studied by R. Ikeda and H. Adachi (Kyoto) for an
applied magnetic field parallel to the layers. The authors’
calculation of tilt responses indicates that, irrespective of the
magnitude of the field, the resulting Josephson-vortex-glass
phase should have a transverse Meissner effect only for a

tilt perpendicular to the layers, just as in the case of a planar
splayed-glass phase.

The behavior of the B vs H constitutive relation near He1 in
disordered type-Il superconductors has been calculated by
R. A. Lehrer and D. R. Nelson (Harvard). The authors stress
that the Abrikosov result, B O [In(H - Hcl)]'z, which is valid in
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the absence of disorder and thermal fluctuations, changes
significantly in the presence of disorder. The authors present
new expressions for B vs H for various types of quenched
disorder in two- and three-dimensional superconductors.

An approach to calculate the attractive long-range
vortex-vortex interaction of the van der Waals type present
in anisotropic and layered superconductors has been devel-
oped by H. P. Buchler (ETH-Zirich) et al. The mapping of
the statistical mechanics of two-dimensional charged bosons
allows for the definition of a Casimir problem: Two half
spaces of vortex matter separated by a gap are mapped to
two dielectric half planes of charged bosons interacting via a
massive gauge field. The authors determine the attractive
Casimir force between the two half planes and show that it
agrees with the pairwise summation of the van der Waals
forces between vortices.

The magnetic field generated by a vortex in an anisotropic
layered superconducting film of finite thickness has been
calculated by E. Sardella (Bauru). The film surfaces are
assumed to be parallel to the bc face of the crystal, and

the axis of the vortex line is assumed to be along the a axis,
parallel to the superconducting planes and perpendicular

to the film surface.

The influence of defects on the Bean-Livingston
surface energy barrier has been investigated by A. Yu.
Aladyshkin et al. (Nizhny Novgorod). The authors find that
surface imperfections can result in a decrease of the critical
field H* of the first vortex entry into a superconductor, and
they present results for vortex nucleation near a wedge-like
crack.

Molecular dynamics simulations of driven vortices in highly
anisotropic layered superconductors in the presence of an
external homogeneous force and point disorder have been
carried out by A. B. Kolton (Bariloche) et al. The authors
found that just above the critical current, in the plastic-flow
regime, 2D pancake vortices are completely uncorrelated
in the c direction. However, as the current increases, there
is an onset of correlation along the c axis at a transition,
coinciding with a peak in the differential resistance, from
plastic flow to a moving smectic phase.

A preprintby R. P. Huebener (Tiibingen) et al. reports
that at intermediate fields B¢1 << B < B¢2 and at tempera-
tures T << T, the flux-flow resistance of the cuprate super-
conductor Nd2.xCexCuO), (NCCO) displays two intrinsic
steps as a function of the electric field. To explain this
strongly nonlinear behavior, the authors propose a scenario
based on two subbands between the Fermi energy and the
gap energy, leading to Bloch oscillations and Zener break-
down for quasiparticle dynamics. The subbands originate
from the Andreev bound states in the core of an isolated
vortex and the interaction between vortices. The authors




note that the proposed scenario appears to explain the
observed magnetic field and temperature dependence of
the flux-flow resistance steps.

AS stressed in a preprint by E. Goldobin (Jilich) et al.,
a Josephson vortex moving at a high velocity parallel to the
layers of a Josephson multilayer (e.g., a high-temperature
superconductor such as Bi-2212) can emit electromagnetic
waves (Cherenkov radiation), which can lead to the formation
of novel stable dynamic states consisting of several bunched
vortices of the same polarity. The authors find such bunched
states in numerical simulations of two and three coupled
junctions. At a given driving current, several bunched states
are stable and move at velocities that are higher than the
single-vortex velocity.

Theory

As emphasizedin a preprint by D. Pines (Los Alamos

and lllinois), the major challenge in understanding the cuprate

superconductors has been determining the evolution with
doping and temperature of their anomalous normal-state
behavior. Key to this understanding is the experimentally
determined magnetic phase diagram for the cuprates, which
provides information on the protected magnetic properties
of the normal state, i.e., generic behavior that is reliably the
same from one system to the next, regardless of details.

The author discusses the constraints this places on candidate

guantum protectorates [Luttinger liquids, nearly antiferromag-
netic Fermi liquids, nearly charge-ordered Fermi liquids,
mesoscopically ordered phases (stripes), and quantum
critical behavior], and he presents the case for one of these,
the nearly antiferromagnetic Fermi liquid.

The doping dependence of the strong antiferromagnetic

spin fluctuations in the cuprate superconductors is considered

in a preprint by D. K. Morr (lllinois, Urbana-Champaign) et al.
The authors conclude that a single theoretical scenario can
describe both inelastic neutron scattering (INS) experiments
and nuclear magnetic resonance (NMR) experiments if one
assumes spatially inhomogeneous but locally commensurate
spin correlations.

A preprint by S. Saito (Waseda) et al. have used the
extended attractive Hubbard model to perform a variational
analysis on the evolution of superconductivity from the weak
to the strong coupling regime. In contrast to a crossover
without a thermodynamic anomaly found in a dilute system,
the authors find a quantum phase transition, driven by
charge-density-wave instabilities, near half filling.

A preprint by J. Bouvier and J. Bok (Paris) points out that
underdoped cuprates are disordered materials with diffusion
coefficients as low as 10 m2s1. Under these conditions,
the Coulomb interaction between electrons must be taken

into account, the main effect being to open a gap in the
density of states near the Fermi level. The authors find
that this model explains most of the observed features of
the pseudogap in the normal state, including its magnitude,
anisotropy, and variation with doping.

The spectra/ properties of the underdoped cuprates
are described by L. Benfatto et al. (Roma) as resulting from
a momentum-dependent pseudogap in the normal-state
spectrum. The authors assert that such a model accounts,
within a BCS approach, for the doping dependence of the
critical temperature and the two-parameter leading-edge
shift observed in the cuprates.

The effect of magnetic fields on pseudogap phenomena
in the high-T¢ cuprates has been theoretically investigated
by Y. Yanase and K. Yamada (Kyoto). The authors can
explain high-magnetic-field NMR experiments from under-
doped to overdoped cuprates, as well as the behavior

of the in-plane resistivity, the Hall coefficient, and the
c-axis resistivity in the pseudogap phase.

The quasipartic/e energy spectrum in clean ferro-
magnetic weak links between conventional superconductors
has been calculated by L. Dobrosavljevic-Gruijic et al.
(Belgrade). Large peaks in the density of states, due to

a special case of Andreev reflection at the ferromagnetic
barrier, correspond to spin-split bound states. The authors
obtain the energies of these states as a function of the
barrier thickness, exchange-field strength, and the macro-
scopic phase difference @at the link. In the ground state,
@ can be 0 or 1, depending upon the influence of the
ferromagnetic barrier.

Macroscopic quantum tunneling of the magnetic moment

in a single-domain particle placed above the surface of a
superconductor has been studied by E. M. Chudnovsky
(CUNY) and J. R. Friedman (SUNY-Stony Brook). Such

a setup allows one to manipulate the height of the energy
barrier while preserving the degeneracy of the ground state.
The authors compute the tunneling amplitude and the effect
of dissipation in the superconductor.

Overviews

As noted in a review by T. Tohyama and S. Maekawa
(Tohoku), angle-resolved photoemission spectroscopy
(ARPES) has been developed rapidly over the last decade,
with improvements in the energy and momentum resolution.
ARPES is now the most powerful technique for investigating
the high-T¢ cuprate superconductors. The authors review
recent ARPES data on the cuprates from a theoretical point
of view, with emphasis on the systematic evolution of the
spectral weight near the momentum (11,0) from insulator to
overdoped systems. The authors also review the effects
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of charge stripes on the ARPES spectra and discuss recent
experimental and theoretical efforts to understand the
superconducting state and the pseudogap phenomenon
(145 refs.).

Flux pinningin 123-type high-T¢ superconductors
has been reviewed by M. R. Koblischka et al. (SRL-ISTEC).
The authors first discuss the various pinning sites found in
high-T¢ superconductors, their interactions with vortices,
and their effect on magnetization curves. Next, they discuss
the scaling of pinning forces and compare the behavior in
the cuprates with that in conventional superconductors.

The authors summarize their results in the form of a pinning-
force diagram for bulk high-T¢ superconductors. The authors
conclude that (a) the pinning mechanism that produces the
peak in Jc vs Hg is 8T pinning, and (b) the ideal pinning
center for high-T¢ materials at ~77 K is a superconducting
one that provides a scatter in T¢ (83 refs.).

Selected problems of fundamental importance for spintronics
and spin-polarized transport, some of them with a special
emphasis on their applications in quantum computing and
coherent control of quantum dynamics, are reviewed in a
preprint by S. Das Sarma et al. (Maryland). The authors
discuss a specific example of a magnetic semiconductor/

superconductor interface, which displays many intricacies
introduced by a complex spin-dependent interface in
spin-polarized transport. The authors propose that pairs
of entangled electrons in a superconductor (Cooper pairs)
can be transferred to a nonsuperconducting region and
subsequently separated for a transport study of the spin
entanglement (49 refs.).

A paperby M. baumling (NKT) et al. summarizes the
authors’ investigations of ac losses in the current generation
of power cables consisting of successive layers of helically
wound superconducting Bi-2223 tapes. The authors discuss
ac losses in superconducting tapes, the distribution of
currents and fields in power cables, and measurement
methods and results (42 refs.).

As noted in a brief overview by B. H. Moeckly (Conductus),
HTS interface-engineered Josephson junctions have
generated interest because of their excellent stability and
uniformity compared with the results of other HTS junction
technologies. The author presents a concise summary of
some of the main results and then discusses the problems
that must be overcome to realize HTS digital circuit applica-
tions (7 refs.)

Contributed by John R. Clem
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COMING EVENTS

(An * indicates a previously listed event. Also see complete
listing of upcoming conferences and workshops at our Web
site http://www.iitap.iastate.edu/htcu/comevents.html.)

-JUly l - 9, 2000 6th Advanced Studies

on Superconducting Engineering (ASSE2000), Eger,
Hungary. Detailed studies on the newest results and
their engineering aspects both in fundamental research
and applications of high-temperature superconductors.
The main frame is a series of lectures held by well-known

scientists, researchers, engineers, and experts. After
lectures, the unique “Club of Scientists” will be organized to
provide time for free discussions. The last three days of the
Studies will be devoted to a workshop for each participant
willing to present the results of her/his work. The purpose
of ASSE2000 is: to introduce a wide range of aspects of
superconducting engineering to interested people; to get
together researchers, engineers, students, lecturers, and
scientists to discuss new results and ideas in the HTS

field; and to make new friendships and create a partnership
among participants. After ASSE2000, a special two-day
(July 10-11, 2000) satellite workshop will be held on
Superconducting Flywheels — all participants are invited to
attend. Contact Dr. Istvan Vajda, Department of Electrical
Machines and Drives, Technical University of Budapest,
H-1111 Budapest, Egry J6zsef u. 18., Hungary; telephone
+36 1 463-2961; telefax +36 1 463-3600, e-mail vajda@
supertech.vgt.bome.hu.

*Aug 1 = 4, 2000 Minisymposium on

Correlation in Mesoscopic Systems, Miramare, Trieste,
Italy. Objective is to bring together leading researchers
actively working in the field of normal-metal mesoscopic
systems and 2D metal-insulator transitions, in order to
discuss the most recent developments and research
directions. Topics are interaction in mesoscopic systems,
2D delocalization transition, and non-equilibrium meso-
scopics. Scientists and physicists from all countries that
are members of the UN, UNESCO, or IAEA can attend

the Minisymposium. Some funds are available for subsis-
tence allowance to a limited number of participants from
developing countries. No registration fee. Deadline

for participation request, March 31, 2000. Request

for participation obtainable via e-mail from smr1234@
ictp.trieste.it. Contact Ms. E. Brancaccio, Minisymposium
on Correlation in Mesoscopic Systems, International Centre
for Theoretical Physics, Strada Costiera 11, 1-34014 Trieste,
Italy; telephone +39 040 2240284; telefax +39 040 2245163;
e-mail SMR1234@ictp.trieste.it; Web site http://www.ictp.
trieste.it/cgi-bin/ICTPsmr/mkhtml/smr2html.pl?smr1234/
Bulletin.

*Sept 17 = 22, 2000 The Applied

Superconductivity Conference (ASC 2000), Pavilion
Convention Center, Virginia Beach, Virginia. Premier
conference on applied superconductivity held every two
years. The meeting will highlight the latest developments
and will feature invited presentations that offer an exciting
look into the future. Papers will be presented in three
general areas of superconductivity: large scale, materials,
and electronics. Further information available at the

Web site http://www.ascinc.org.
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