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NO TA BENE. For her research in novel materials, including pioneering experiments on

tunneling and proximity effects in superconductors and for elucidating the origin of fundamental surface effects
in high-temperature superconductors, Laura H. Greene, University of lllinois (Urbana) was awarded this year’'s

E. O. Lawrence Award.

Readers please note. our web site is located at http://www.iitap.iastate.edu/htcu/htcu.html. Some of you
are still trying to access the old address (http://www.physics.iastate.edu/htcu/htcu.html) which is no longer in service.

Please change bookmarks!

Bi Cuprates

Usmg a break-junction technique, A. Mourachkine
(Brussels) has done electron-tunneling spectroscopy

in BipSroCaCup0g+5 (Bi-2212) single crystals in the
temperature range 14 K to 290 K to determine the origin
of the pseudogap. The author found a pseudogap with
T* = 280-290 K in overdoped samples and T* > 290 K in
underdoped samples. The author considered several
possible models for the pseudogap: (@) precursor pairing,
(b) a charge-density-wave gap (CDW), and (c) a spin gap
due to antiferromagnetic (AF) correlations. The author
found that only the model involving antiferromagnetic corre-
lations, possibly in the presence of a CDW, fits the data.

The diffusion of oxygen in dense polycrystalline (Bi,Pb)2Sr>-
CapCuz010+5 [(Bi,Pb)-2223] fabricated by sinter forging
has been measured by J.-H. Park (Argonne) et al. The
anisotropic chemical diffusion coefficients in pure O were
found to be Dgp = (1.8 x 10°3 cm2/s) exp(-0.96 eV/kgT)
within the ab plane and D¢ = (2.3 cm2/s) exp(-1.77 eV/kgT)
in the ¢ direction. The faster diffusion along the ab plane
appears to occur via an interstitial mechanism, while the
slower diffusion in the c direction evidently occurs via a
vacancy mechanism. The results are similar to those
reported for oxygen diffusion in Bi-2212.

A compressive-anneal-processing (cap)
technique, in which a continuous uniaxial pressure is applied
during annealing, has been developed by Y. T. Zhu et al.
(Los Alamos) for processing oxide-powder-in-tube (OPIT)
Bi-2223 superconductor tapes. The authors found that this
process promotes texture formation, enhances reaction

kinetics, prevents desintering and bloating, and significantly
improves the critical current density.

The I-V characteristics, transport critical current density
at 77 K in moderate magnetic fields, and irreversibility fields
have been measured by V. Beilin et al. (Hebrew University) in
Bi-2223/Ag tapes at various stages of the OPIT process. The
authors found that a combination of intermediate deformation
with subsequent sintering improves the pinning characteristics
of the tapes, reasonably increases the vortex-glass to vortex-
liquid crossover field Hg. and significantly enhances the
critical current during subsequent thermal processing.

A preprint by S. X. Dou (Wollongong) et al. reports studies
of phase transformations at various temperatures during the
processing of Bi-2223/Ag tapes. The authors found that the
optimum annealing temperature of the second step in their
two-stage sintering procedure was around 825°C, where all
the low-T¢ phases and impurities were at a minimum.

RBa2Cu307-o

The effect of the grain-boundary plane on the supercon-
ducting current transport in 90°[100] YBapCu307-5(YBCO)
grain boundaries extracted from cubic Nd-Ba-Cu-O seeded,
five-domain YBapCu307.5samples has been investigated

by M. B. Field (Argonne) et al. In transport measurements

at 77 K, the authors found that the critical current density J¢
is sensitive to low magnetic fields in both 90°[100] twist

and symmetric tilt grain boundaries, and that the symmetric
tilt boundaries have a lower zero-field Jc and a higher
grain-boundary resistivity.



The angular dependence of the critical currents

in a moderately twinned NdBapCu307.5 (NBCO) single
crystal has been investigated by M. Jirsa et al. (SRL-ISTEC)
in the temperature range 30 K < T <90 K. The authors

find evidence for competition between pinning by twin
planes and that by isotropic random pinning disorder.

In intermediate fields around the fishtail peak up to 90 K,
the authors observed a reduction of critical current density
due to twin structure. This suggests that vortices retain
their 3D character practically up to Tc.

Flux distributions obtained after field-cooling of melt-
processed superconductors (Ndp.33Eup.33Gdp.33)Bay-
Cu307.-5 (NEG) and (Ndg.33Smg 33Gdp.33)BazCu307.5
(NSG) have been analyzed by M. R. Koblischka et al.
(SRL-ISTEC) using magneto-optical imaging. The authors
propose such flux patterns as an ideal means to study

the interactions between the flux-line lattice and the
microstructure of the sample, since the fully penetrated
state can be reached even in bulk samples. In addition,

in remanent states obtained after field-cooling, the presence
of weak channels in the sample can be observed if the
applied field is large enough.

Magnetization and magneto-optical investigations
of (Ndp 33Eup.33Gdp.33)BazCu307.5 (NEG), (Smp.33-
Eup.33Gdp.33)BazCu307.5 (SEG), and (Ndp.335mg.33-
Gdp.33)BapCu307-5 (NSG), melt-processed in a reduced
oxygen atmosphere, have been carried out by A. Das et al.
(SRL-ISTEC). The J¢(B) curves derived from magnetization
loops show a strongly developed secondary peak effect. At
77 K and above, NSG and SEG were found to have similar
properties, which are different from those of the NEG sample.
The current-carrying length scale was determined from the
reverse leg of the magnetization hysteresis loops and was
found to approach the radius of the sample.

Other Cuprates

Neutron:-scattering studies of various aspects of crystal-
line and magnetic structure in single crystals of Laj. g-xNdo.4-
SrxCuOg4 with x = 0.12 and 0.15 have been carried out by

J. M. Tranquada (Brookhaven) et al. The authors found that:
(a) At low temperature, where the Cu spins order in a nearly
two-dimensional stripe structure, the magnetic correlation
length remains finite, suggesting disorder in the stripe
spacing. (b) The temperature dependence of the correlation
length above 30 K is similar to that of the normalized classical
regime of a 2D Heisenberg antiferromagnet, and applying

the formula for the spin-only system yields a measure of the
effect that the charge stripes have on the effective spin-wave
velocities. (c) Within the low-temperature orthorhombic
phase, there is a correlation between the deviation of the
resistivity from a linear temperature dependence and the
volume fraction of low-temperature-tetragonal-like domains.
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As noted by D. Djajaputra and J. Ruvalds (Virginia),
neutron-scattering experiments at low frequency reveal
susceptibility peaks in Lap_xSrxCuOg4 that diverge as the
temperature is lowered toward the superconducting transition.
This divergence at a nesting momentum stands out from the
conventional Pauli susceptibility of this cuprate at low
wavelengths. The authors explain the peak singularity by
calculating many-body Coulomb correlations that originate
from Fermi-surface nesting and dominant vertex corrections.
The authors sum the leading singularities using the parquet
method and find that the susceptibility diverges as T,
where a depends on the Coulomb interaction.

The thermal resistivity of manganites and cuprates has been
measured by J. L. Cohn (Miami) and found to correlate with
local lattice distortions and the presence of localized holes as
determined from neutron diffraction and nuclear quadrupole
resonance. Oxygen-doping-dependent studies of heat
conduction in YBapCu307.5and Hg cuprates suggest that
some of the holes in the CuOp planes are localized near the
planar hole concentration p = 1/8. The results are consistent
with the formation of short-ranged static stripe domains
pinned near oxygen vacancy clusters.

Measurements of the in-plane thermal conductivity
of YBapCu40Og (Y-124) single crystals have been carried

out by J. L. Cohn (Miami) and J. Karpinski (ETH-Zurich) in
the temperature range 4 K < T <300 K. For transport
perpendicular to the CuO chains, k5(300 K) = 10 W/mK,

and along the chains, kp(300 K) = 40 W/mK. The authors
compare the temperature dependence and anisotropy of k

in Y-124 with those in YBapCu307.5(Y-123).

Measurements of the thermopower of LapCuO4+z and
Nd2CuOy4.y, which undergo an antiferromagnetic transition
near room temperature, and BioSro_yLayCuOg+, for which
a broad spectrum of doping is possible, are reported by

M.-Y. Choi and J. S. Kim (Sungkyunkwan). The data suggest
that the thermopower of high-T¢ cuprates contains a large
amount of extra contribution in addition to the usual diffusion
thermopower. The authors discuss possible origins of this
extra contribution.

A preprint by J. S. Zhou (Texas-Austin) et al. reports
measurements of the temperature dependence of the resis-
tivity and thermoelectric power under hydrostatic pressure

of a single-crystal film of Laz g5Srp.15CuO4 deposited

on LaSrAlO4. The compressive stress built into the film
allowed access to the orthorhombic-tetragonal transition

in a Be-Cu pressure chamber. T¢ increased with pressure
for P < 3.3 kbar, but saturated at a pressure-independent

Tc = 43.7 K in the tetragonal phase stabilized at pressures

P > 3.3 kbar. The authors discuss the data within the
framework of a vibronic model of the superconductive phase.
A related paper by J. S. Zhou and J. B. Goodenough (Texas-
Austin) discusses experiments demonstrating the structural



sensitivity of the transport properties of the high-T¢ cuprates,
and proposes a model in which itinerant vibronic states
become increasingly stabilized with decreasing temperature.

According to a preprint by L. Jansen (ETH-Zurich)

and R. Block (Amsterdam), substantial increases of the
superconducting transition temperature T¢ under pressure
(e.g., a doubling of T¢) are theoretically restricted to systems
with a low initial Tc. The authors use their theory based

on an indirect-exchange approach to high-temperature
superconductivity to reach this conclusion.

Transport properties of Lap_xSrxCu1-yZnyOg4 in the
overdoped region have been investigated by N. Kakinuma
et al. (Tohoku). In a narrow region around x = 0.22 and

y = 0, the authors found anomalously less metallic behaviors
of the electrical resistivity and thermoelectric power. The
authors tentatively attribute the anomalous behavior to
some kind of ordering of holes and/or spins.

As reported by P. Fournier (Maryland) et al.,
normal-state-resistivity measurements at high fields and
low temperatures in electron-doped Pro_xCexCuO4 thin
films reveal an insulator-metal crossover near a doping
level x = 0.15, similar to a previous report on hole-doped
Lap_xSrxCuOy4. The authors conclude that the ground
state at x = 0.15, corresponding to the maximum transition
temperature, is equivalent for hole- and electron-doped
cuprates.

Vortices

A theoretical study of the low-temperature
properties of the vortex state in a d-wave superconductor
in a magnetic field parallel to the c axis is reported in a
preprint by G. Wang and K. Maki (USC). The authors use
the Brandt-Pesch-Tewordt Green function appropriately
modified for a d-wave superconductor. The authors find
that the quasiparticle density of states, low-temperature
specific heat, magnetization, and nuclear spin-lattice
relaxation rate exhibit scaling behavior for small magnetic
fields B/H¢2(0) < 0.026.

Making use of the Bogoliubov-de Gennes equation,

M. Kato (USC and Osaka) and K. Maki (USC) have studied
the quasiparticle spectrum and vortex-core structure of a
single vortex in quasi-2D s-wave superconductors for small
PEE0, where pE is the Fermi momentum and &g = VE/Ag is
the coherence length (% = 1). (Recall that pggg >> 1 for
conventional superconductors.) The authors found that
the number of bound states in the core decreases rapidly
as pgéo decreases (e.g., to only three for pggg = 1) and
that the Kramer-Pesch effect (shrinkage of the vortex core
with decreasing temperature) stops around T/T¢ = 0.3 for

préo ~ 1.

As noted ina paper by R. P. Huebener et al. (Ttbingen),
for the superconducting mixed state in the clean limit, the
electronic density of states N(g) above the Fermi energy

(e = 0) is determined by the bound states in the vortex core,
which have the minigap €g as a prominent feature. Quasi-
classically, N(g) also shows a steep increase near the energy
gap A. Since N(g) provides the phase space for quasiparticle
scattering, these features are expected to strongly affect

the flux-flow resistance. The authors’ recent observation of
two intrinsic flux-flow-resistance steps in epitaxial films of
Nd2_xCexCuOgy are explained in terms of these features of
N(g) near € = gg and € = A. In turn, the instabilities observed
in current-bias experiments are described in terms of an
electric-field-dependent resistance.

A preprint by P. Chaddah and S. B. Roy (Indore) points

out differences in the magnetic behavior of CeRu2 and
BioSroCaCup0g+5 (Bi-2212). The dc magnetization data
show a first-order phase transition in the vortex state of
CeRup, with the phase of higher entropy showing enhanced
pinning. Minor hysteresis loops show evidence of super-
cooling of the higher-entropy phase as the phase boundary
is crossed either isothermally or at constant field. These
features were not found across the Bragg-glass to vortex-
glass transition in Bi-2212.

Granularity Effects

The electrical conductivity and specific heat near

the superconducting transition of granular samples of YBap-
Cu3z07.5, YBap(Cup.982n0o.02)07-5 and GdBapCu307.5
have been measured by A. R. Jurelo (Porto Alegre and
Ponta Grossa) et al. The authors found that the regime of
approach to the zero-resistance state, when it occurs well
below the intragrain pairing transition, is dominated by critical
fluctuations of a coherence transition of the granular array.
They also assert that the relevant thermodynamics for this
problem is obtained from the phase-glass Hamiltonian, which
belongs to the 3D XY universality class.

A preprint by M. Polichetti (Salerno) et al. reports ac suscepti-
bility measurements of polycrystalline YBapCu30O7.5over

a wide range of frequencies (1-105 Hz). Within a model
including intergrain shielding currents and a surface barrier
on the grains, the authors find evidence for a decrease of

the height of the barrier with increasing frequency.

Thin Films

Results on the superconductor-to-insulator transition in
two-dimensional films of MoGe are analyzed in a preprint by
N. Mason and A. Kapitulnik (Stanford) in terms of coupling of
the system to a dissipative bath. The authors note that as the
temperature decreases, the parameter that controls this
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coupling becomes relevant and a wide range of metallic
phase is recovered.

A method for making electrical contact to ultrathin films
of YBapCu307.5(YBCO) in superconducting field-effect
transistors (SUFETS) is described in a preprint by H. Inada
et al. (Sumitomo Electric). Contact was made at the edges
of contact holes in a SrTiO3/YBCO film. The holes were
made by Arion milling or a focused ion beam (25 holes of
dimensions 5 x5 umz), and a noble metal was deposited by
evaporation. Using this buried-contact structure, a specific
contact resistance of 3 x 10°8 Q cm? was achieved on a
YBCO film of thickness 5 nm.

Applications

The design and testing of a vibration isolator consisting
of a high-temperature superconductor (such as melt-textured
YBCO) and a permanent magnet are reported by J.-H. Yu
(TCSUH) et al. The device is proposed for space structures,
where the coupling between multiple substructures or
mechanical parts needs to provide a transmission of force
between the two systems while blocking out the propagation
of the vibration energy from one system to the other. The
authors note that such a passive device in space applications
is superior to similar active devices, which often require bulky
control circuit boxes and consume considerable energy not
readily available in the space environment.

Theory

A two-dimensional exciton model showing the
possibility of two-exciton pairing in cuprates, both in singlet
and triplet states, is proposed in a preprint by F. Shi (LBNL).
The singlet states are assumed to be responsible for the
superconductivity, and the triplet states for the unusual
normal-state properties. The phase diagram of the model
shows insulator-superconductor and superconductor -
normal-metal transitions with doping.

Feedback effects due to spin-fluctuation-induced precursors
in the fermionic quasiparticle spectrum have been taken into
account by J. Schmalian (lllinois-Urbana) in the description
of a quantum critical point of itinerant spin systems. The
author obtains, within a one-loop renormalization-group
approach, a quantitative explanation for the scaling behavior
seen by inelastic neutron scattering in underdoped cuprate
superconductors.

A diagrammatic low-energy boson-exchange
strong-coupling model for an antiferromagnetically corre-
lated polaronic metal has been developed by J. Zhong
and H.-B. Schiuttler (Georgia). The model is based on a
simplified local-anharmonic-oscillator representation of the
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highly anharmonic Born-Oppenheimer lattice potential, which
typically arises in a finite-density polaron system as a result
of polaronic self-localization. The authors suggest possible
low-temperature isotope-effect experiments to explore the
relevance of this theory to the cuprate superconductors.

A preprint by C.-H. Pao (National Chung Cheng) and
H.-B. Schiittler (Georgia) describes an efficient numerical
renormalization group (NRG) technique to solve the fluctua-
tion exchange (FLEX) approximation used in studying the
Holstein-Hubbard model. The authors found that the isotope
effect for s-wave pairing is BCS-like in a realistic phonon
frequency range, but vanishes at unphysically large phonon
frequency (~band width). For d-wave pairing, the isotope
exponent is negative and small compared with typical
observed values in non-optimally doped cuprates.

Studies of the influence of fluctuations in superconductors
with a non-Fermi normal state are reported in preprints
by M. Crisan (Cluj) et al. and by I. Tifrea et al. (Cluj). The
first of these reports that fluctuations give a temperature
dependence to the pseudogap induced in the fermionic
excitations, and the second describes the effect of
fluctuations on the specific heat.

Detailed numerical calculations of the upper critical
field for a bulk extreme type-IlI superconductor are reported
by S. Dukan and O. Vafek (Goucher). To examine the high-
field, low-temperature regime of the H-T phase diagram,
the authors show that it is necessary to go beyond the
standard semiclassical theory and include the effects of
Landau quantization. The authors conclude that such
effects induce an upward curvature in Hc2(T) at ~10% of

Tc in superconductors for which the magnitude of the

slope of He2(T) at T is 20.2 T/K.

The effects of chain disorder on superconductivity in
YBapCu307.5are discussed in a preprint by W. A.
Atkinson (Indiana) within the context of a proximity model.
Penetration-depth and specific-heat measurements probe
the pair-breaking effects of chain disorder, and the author
discusses these at the level of the self-consistent T-matrix
approximation. The author finds quantitative agreement
with experiment when chain disorder is present.

The effects of nonmagnetic impurities on the high-
temperature superconductors have been studied by

M. Bayindir and Z. Gedik (Bilkent), who solved the
Bogoliubov-de Gennes equations self-consistently on a
two-dimensional lattice using an exact diagonalization
technique. The authors’ results support dy2.y2-wave
symmetry for tetragonal and s + dX2_y2-Wave symmetry
for orthorhombic structure.

Using a Green function method, V. Prokic (Belgrade) et al.
investigate theoretically a model of atomic-scale supercon-



ductor/ferromagnet (S/F) superlattices. In this model, the
phase of the order parameter changes periodically, and the
intrinsic phase difference @ in the ground state can be zero or
1L The authors find that the critical Josephson current has a
nonmonotonic dependence on the exchange field h in F,
becoming zero at the critical value hgyit(T), corresponding to
the transition between @ =0 and ¢ = 1tin the ground state.

A preprint by S. Ostlund (Chalmers University of
Technology) discusses the Ginzburg-Landau theory of a
Josephson junction consisting of a pure d-wave superconduc-
tor oriented with its [110] axis normal to the junction and, on
the other side, either an s-wave superconductor or a d-wave
superconductor with its [100] axis normal to the junction. The
author uses symmetry arguments to show that the Josephson
current as a function of the phase must have the form

J(@) = J1sin(@) + J2sin(2¢). In principle, J1 vanishes for a
perfect junction of this type, but anisotropy effects, due either
to ab-axis asymmetry or junction imperfections, can easily
cause J1/J2 to be quite large, even in a high-quality junction.
However, if J1/J2 is sufficiently small and J2 is negative,

local time-reversal symmetry breaking will appear. Arbitrary
values of flux would then be pinned to corners between such
junctions and occasionally on junction faces, which is
consistent with experiments on grain-boundary junctions.

The induction of an s-wave component in a d-wave super-
conductor, such as YBCO, has been considered by J. X.
Zhu and C. S. Ting (TCSUH). Near the edges of such a
sample along {110} directions, the induced s-wave order
parameter, together with the d-wave component, forms a
complex combination d + e!®s, which breaks the time-reversal
symmetry (BTRS) of the pairing state, thereby generating a
spontaneous current. The authors numerically study the
current distribution and the formation of the spontaneous
flux induced by the current. The authors show that the
spontaneous flux formed from a number of defect lines
with {110} orientation has a measurable strength, which
suggests an unambiguous way to check the existence of
the BTRS pairing state at {110} boundaries.

Other Activities

In conventional superconductors, a minimum in the
losses in an ac magnetic field often has been observed as a
function of the dc bias field amplitude. A preprint by P. Dolez
(Sherbrooke) et al. reports the first observations of a similar
minimum in a high-temperature superconductor (here, a
silver-gold-sheathed Bi-2223 tape), and the first in any
superconductor carrying a dc bias current in addition to

the usual ac transport current.

Overviews

As discussed in a book chapter by C.-J. Kim
(KAERI), the melt-textured-growth (MTG) process is an
effective method to produce YBCO superconductors with
high critical current density J¢. This technique utilizes a
peritectic reaction between YoBaCuOs (211) and Ba-Cu-O
(Ba:Cu = 3:5) liquid to form YBapCu307-5 (123) grains.

In this preprint, the author discusses 211 refinement by
chemical additives and the distribution of second-phase
particles and pores (80 refs.).

A review by G. W. Crabtree et al. (Argonne) discusses the
experimental vortex phase diagram of YBapCu307.-g, with
emphasis on first-order vortex melting, the upper and lower
critical points on the melting line, and the effect of disorder
arising from twin-boundary and point-defect pinning (69 refs.).

An introduction to d-wave superconductivity has
been prepared by H. Won (Hallym) et al. The authors briefly
survey experiments supporting d-wave superconductivity in
hole-doped high-T¢ cuprates and then present a weak-
coupling theory for d-wave superconductors. The authors
also discuss the dramatic effects of impurity scattering in
d-wave superconductors (49 refs.).

Contributed by John R. Clem
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A Unlque process for selecting prime particles
with the greatest critical current for use in fabricating HTS

materials has been developed by Separator, Ltd. (Israel).
This process, known as Electromagnetic Separation (EMS),
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is based on the interaction of HTS particles and an
alternating magnetic field at temperatures close to the
transition temperature and extracting particles with optimal
electrophysical qualities from the mechanical compound,
creating a concentration of enriched particles with greater
critical current. The EMS process has shown promise in its
ability to obtain superior superconducting materials and also
provides an effective method in the testing and analyzing
final powders to determine if adjustments are necessary in
the synthesis process to achieve optimal material properties.
It can also be used as express examination of the powders,
because velocity of the powders characterizes the quality

of the material and the critical current (I¢) of the powders.

PREPRINTS

With the separation, one can obtain “concentrates’— the
powder rich with HTS phases with certain characteristic
Jc values or certain stoichiometries. Separator, Ltd., is

in the final stages of development in preparation for the
introduction of EMS to the commercial market as a viable
technology for producing optimum HTS materials. Eurotech
is actively marketing the EMS technology. For more
information, contact Efim Broide, General Manager of
Separator, Ltd., Building 13A, Kiryat Weizmann Science
Park, Ness-Ziona 70400, Israel; telephone +972 8 940
8733; telefax +972 8 940 8085; e-mail broide@inter.net.il.
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COMING EVENTS

(An * indicates a previously listed event.)

MaI’Ch 8 - 26, 1999 Third Workshop

on Thin Film Physics and Technology. Includes Topical
Conference on Microstructure and Surface Morphology
Evolution in Thin Films (March 24 - 26, 1999), The Abdus
Salam International Centre for Theoretical Physics (ICTP),
Trieste, Italy. The aim of this workshop is to provide up-to-
date overviews on general topics related to thin films science
and technology and give information on selected topics which
are expected to have a large impact on future applications.
Content of the workshop will be focused on the problems

of structure evolution of single and multi-component films,
structure-property relationships, and problems of application
of thin films in various fields. Results of experiments,
simulation, and modeling will be reviewed. Adequate time
will be reserved for informal discussions; participants are
strongly encouraged to present seminars and/or posters

on their home activities. Topics will include: mechanisms
of microstructural evolution in thin films; experimental,
simulation, and modeling; surface roughening and
smoothening mechanisms during thin film growth: theory
and experiment; thin films used in magnetic, optical, and
magneto-optical recording; thin films in solar energy; thin
films in optics; ferroelectric thin films; and surface analytical
techniques used for thin-film characterization. Workshop
language is English. Open to researchers from all countries
that are members of the United Nations, UNESCO, or
IAEA. No registration fee. Deadline for participation
request, November 30, 1998. For information, contact

the Abdus Salam International Centre for Theoretical
Physics (SMR.1135), P.O. Box 586, 1-34100 Trieste, Italy;
telephone +39 40 2240111, telefax +39 40 224163;

e-mail smr1135@ictp.trieste.it; Web site http://www.
ictp.trieste.it/.

June 6 - 9, 1999: 1999 High speed

Ground Transportation Association (HSGTA) Annual
Conference, Westin Seattle, Seattle, Washington. For
information, contact HSGTA, 1010 Massachusetts Ave.,
N.W. Suite 110, Washington, DC 20001, telephone (202)
789-8107; telefax (202) 789-8109.

*-JUIy 11 - 12, 1999 16th Space

Cryogenics Workshop, Quebec City, Canada. Theme

will be “Cryogenics for Space Exploration in the Next
Millennium,” with a focus on the particular technological
challenges related to long-term space exploration missions.
(This workshop precedes the CEC/ICMC’99 Conference in
Montreal.) For information, contact Louis J. Salerno, Chair,
1999 Space Research Workshop, NASA Ames Research

High-T, Update, Nov. 15, 1998

Center, Mail Stop 234-1, Moffett Field, CA 94035-1000;
telephone (650) 604-3189; telefax (650) 604-0487; e-mail
Isalerno@mail.arc.nasa.gov.

*-JUIy 12 = 1 6, 1999 Cryogenic
Engineering Conference & International Cryogenic Materials
Conference (CEC/ICMC), Hotel Inter-Continental Montreal,
Montreal, Quebec, Canada. The CEC focuses on the
science and engineering required for cryogenic applications
such as liquefied gases for fuels; space applications of
cryogenic liquids; cooling and performance of supercon-
ducting magnet systems in medical, transportation, power,
and basic research applications; as well as the systems,
machinery, control technology, and thermodynamics
required to produce low temperatures. The ICMC focuses
on the development, characterization, fabrication, and
optimization of the materials used in cryogenic applications,
typically broken into two broad categories: structural
materials and superconducting materials. ICMC
contributions cover both high- and low-temperature super-
conducting materials from basic materials research through
behavior of composite cables and wires in applications.
Cryogenic structural materials cover a broad range,
including nonmetallic composites, polymeric resins and
insulation materials, ferrous alloys, nickel-base alloys,
aluminum alloys, and specialized materials for advanced
cryocooler applications. Abstract deadline, November 1,
1998 (for mailed submissions) and December 11, 1998

(for Web submissions).  For information, contact
Centennial Conferences, 4800 Baseline Road, Suite A-112,
Boulder, CO 80303; telephone (303) 499-2299; telefax
(303) 499-2599; e-mail centennial@orci.com; Web site
http://www.cec-icmc.org.

*-JUIy 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 aspects 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.

*Aug 4 - 11, 1999 22nd International

Conference on Low Temperature Physics (LT22), Espoo
and Helsinki, Finland. Topics will include: gquantum gases,



fluids and solids; superconductivity; magnetism and

lattice properties; quantum electron transport; applications;
materials; and techniques. For information, contact
Conference Service Bureau, TSG-Congress Ltd.,
Kaisaniemenkatu 3 B 31, FIN-00100 Helsinki, Finland;
telephone +358 9 628044; telefax +358 9 667675; e-mail
info@tsgcongress.fi. For technical information, contact the
LT22 Office, Low Temperature Laboratory, Helsinki University
of Technology, P.O. Box 2200, FIN-02015 HUT; telephone
+358 9 451 2962; telefax +358 9 451 2969; e-mail info@
LT22.hut.fi; Web site http://It22.hut.fi/LT22/LT22.html.

*Aug. 29 - Sept. 10, 1999 nato

Advanced Study Institute (ASI) on Microwave Superconduc-
tivity, The Pyrenees Mountains, Spain. This ASI will cover
microwave properties of superconductors, the fabrication and
measurement of superconducting devices, circuits which
operate at microwave frequencies, and technological issues
and market potential of all current and emerging microwave
applications. Financial awards are available to some students
and recent Ph.D.s who are residents of NATO and selected
Eastern European countries. Directors: Martin Nisenoff,
NRL and Harold Weinstock, AFOSR. Application deadline,
January 15, 1999. For application visit Web site www.
geocities.com/Pentagon/Quarters/9088 or contact Sandy
Ronayne, 110 Duncan Ave., Bolling AFB, DC 20332-8050;
e-mail sandy.ronayne@ afosr.af.mil.

*Sept 14 - 17, 1999 Fourth European

Conference on Applied Superconductivity (EUCAS’99),
Melia Gran Sitges, Hotel in Sitges, Barcelona, Catalonia,
Spain. Aim is to provide a forum for presentation and
discussion of the developments in the field of the applications
of superconductivity, in both large and small scale, including
the most recent advances in the subject. All aspects of
applied superconductivity will be covered, from both a
scientific point of view (which include contributions from the
fields of physics, electronics, material properties, chemistry,
and engineering), and also an industrial perspective.
Conference will encourage new cooperation on European
and wider international levels. The program will be divided
into two main sections. Large Scale & Power Applications
will include fusion and SMES, detectors and accelerators,
fault current limiters, motors and generators, high magnetic
fields, wires and cables, materials related to large-scale
applications, system aspects, and other applications. Small
Scale & Electronic Applications will include Josephson
Junctions, SQUIDs, digital applications, mixers/detectors,
passive devices, oscillators and volt standards, materials
related to superconducting electronics, system aspects,

and other applications. Abstract deadline, March 15, 1999.
For further information, contact Xavier Obradors, Institut de
Ciencia de Materials de Barcelona (ICMAB-CSIC), Campus
de la UAB, E-08193 Bellaterra (Barcelona), Catalonia, Spain;
phone +34 93 580 18 53; fax +34 93 580 57 29; e-mail
eucas99@icmab.es; Web site http://www.icmab.es/eucas99.

RESOURCES

Information
N ew B (0 Ok . Microstructures and Structural

Defects in High-Temperature Superconductors, by
Zhi-Xiong Cai & Yimei Zhu. Book provides an extensive
introduction to the microstructures and structural defects
in high-temperature superconductors and illustrates the
application of modern experimental techniques and
theoretical modeling tools in the study of these complex
materials. Provides overview of structure-sensitive
properties such as transport, and discusses current

effort to develop large-scale (high-current, high-field)
applications for these materials. Effects of defects on

the superconducting properties of these materials are
described. Contents: defects and superconductivity,
tools used to study the defects, structure characteristics,
types of defects, defects in YBapCu30O7, twin boundary
structure in YBapCu307.s, structural modulation in
Lap-yBayCuOg, microstructure of Bi-2212 and Bi-2223,
charge distribution, structure of grain boundary, and
artificially created defects. Readership: graduate students
and researchers in materials science, condensed-matter
physics, and chemistry. Publ. 1998; 400 pp.; price $68;
ISBN 981-02-3285-3. Contact World Scientific Publishing
Co. Inc., 1060 Main St., River Edge, NJ 07661; telephone
(800) 227-7562 or (201) 487-9655; telefax (201) 487-9656.
In Europe, World Scientific Publishing Co. Ltd., 57 Shelton
Street, Covent Garden, London WC2 9HE, UK; telephone
+44 171 836 0888; telefax +44 171 836 2020. In Asia,
World Scientific Publishing Co. Pte. Ltd., Farrer Road,
P.O. Box 128, Singapore 9128; telephone +65 3825663;
telefax +65 3825919; e-mail sales@wspc.com.sg.
Information also available at the Web site http://
WWW.wspc.com.sg/.

FYI

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

Reade Advanced Materials (READE) announces the
vast expansion of its Web site to a 600-page award-winning,
multilingual, and interactive supersite. Provides technical
data and safety information on the 600 high-technology
specialty chemical powders offered by READE. Summary
list includes Material Safety Data Sheet library, online
science & technology discount bookstore, 500 powerful
resource links, useful particle briefings including powder
sieve charts, magnetic, thermal, and electrical conductivity
properties, density, specific gravity, surface area, and useful
safety information toward inorganic powders. Also includes
many educational briefings on the nanotechnology world of
molecules and Angstroms. The READE Web site is located
at http://www.reade.com.
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