UPDATE

DMS/BES/DOE
ARPA

VOL. 13, NO. 2
JAN. 15, 1999

NO T/ \ BENE. The following Nota Bene is contributed by Sreeparna Mitra, Project Director and

Editor of High-T ¢ Update. Our Science Editor, John R. Clem, is currently on travel.

YBCO Films

Large enhancement of critical current density is reported
by A. Schmehl et al. (Augsburg University) for 24° [001]-tilt
grain boundaries in Ca-doped YBapCu307._sfilms. The
authors report Jc values more than seven times higher
than the highest values reported in the literature for the
undoped material. The top values measured were as

high as 6.5 x 106 A/cm? at 4.2 K, and average value of

Jc (24°, x=0.3, T=4.2 K) was 2.5 x 108 A/cm2. Further,
the grain boundary normal-state resistivity is also seen to
be strongly reduced by Ca doping. The authors conclude
that the established upper limit to the grain-boundary
critical current density for a given misorientation angle

can be overcome, and that by optimizing the dopant, its
concentration, and the deposition conditions, further
increases in Jc can be realized.

YBapCu3z0y films have been grown using the metal-
organic chemical-vapor-deposition (MOCVD) technique
by V. Selvamanickam (IGC) et al. on cube-textured nickel
substrates with an epitaxially grown CeO buffer layer.
Films have also been fabricated on Ni-alloy substrates
with a biaxially textured yttria-stabilized zirconia (YSZ2)
buffer layer. A high degree of biaxial texture has been
achieved in YBCO films on both types of substrates, and a
critical current density greater than 10° Alcm? at 77 K has
been achieved in the films deposited by MOCVD on the
buffered metal substrates.

YBCO

Bulk YBapCu307.5samples, doped with PtOp, Ag20,
and CeO2 have been prepared by M. J. Qin et al. (Karlsruhe)
by the top-seeded melt-texturing process. The authors
report higher critical current densities and lower normalized

relaxation rates as well as larger levitation forces for the
doped samples. The authors also find much lower critical
current densities and higher normalized relaxation rates for
samples fabricated with nanosized instead of microsized
Y203 starting materials.

A prepr/nt by J.-Y. Lin (National Chiao Tung) et al.
studies the impurity effects on T¢ and He2 in YBap(Cup-x-
Zny)30y and in electron-irradiated YBapCugO), with in-plane
oxygen defects. The authors find that the effect of similar
types of defects or impurities on T are the same regardless
of the oxygen content of the samples, and that T¢ decreases
more slowly in irradiated YBapCu3Oy than in YBap(Cuj-x-
an)goy. The study concludes that scattering due to oxygen
defects is more anisotropic than that due to Zn impuirities.

A paper by T. Ishida (Osaka Prefecture) et al. studies

the c-axis anisotropy parameter of oxygen-deficient
YBapCu30eg.5 by torque magnetometry. The torque
curve was analyzed by means of the London model and
yielded an anisotropy parameter Ycg = Vmg/mg = 53,
indicating a reduced coupling between the adjacent CuOp
layers compared to an optimum-doped crystal. In another
preprint, T. Ishida et al. investigate vortex lattice melting
of an untwinned YBapCu30g g3 single crystal by means
of ac susceptibility and torque measurements. The authors
note that the melting lines in HOc are located above the
irreversibility line for the intrinsic pinning and conclude
that the suppression of the first-order transition in HCOc

by the intrinsic pinning is not plausible in view of these
experiments.

The deformation vehavior of melt-textured YBCO
prepared by the vertical-gradient-freeze (VGF) method was
investigated by A. Leenders (Gottingen) et al. by high-
temperature deformation experiments at temperatures
ranging from 850°C to 950°C in an atmosphere of pure



oxygen under uniaxial pressure with constant strain rates
in the range 1 x 10°s1to5x104%s 1. The experiment
reveals that the predominant deformation mechanism is
dislocation glide and climb controlled by climb at Y-211
particles and that no significant grain boundary sliding
occurs. The total fracture strain is seen to not depend on
the temperature or the strain rate and SEM investigations
of the fracture faces reveal that fracture does not occur
within the Y-123 matrix but along the platelet boundaries.
The authors expect an improvement of fracture behavior
by introduction of large Y-211 particles interconnecting
neighboring platelets.

The angular dependence of the nonlinear transverse
magnetic moment of untwinned high-quality single crystals

of YBapCu30g.95 has been studied by A. Bhattacharya
(Minnesota) et al. at a temperature of 2.5 K using a low-
frequency ac technique. The absence of any signature

at an angular period 2174 is analyzed in light of the numerical
predictions of such a signal for a pure dy2.y2 order parameter
with line nodes. Implications of this null result for the exist-
ence of a non-zero gap at all angles on the Fermi surface

are discussed.

BSCCO

In-p/ane complex surface impedance of a BipSroCa-
Cu20y single crystal in the mixed state was measured

by T. Hanaguri (Tokyo) et al. at 40.8 GHz. The surface
reactance, which is proportional to the real part of the
effective penetration depth, increased rapidly just above
the first-order vortex-lattice melting transition field and the
second magnetization peak field. This increase is ascribed
to the decrease in the superfluid density rather than the loss
of pinning. The result indicates that the vortex melting
transition changes the electronic structure as well as the
vortex structure, and that not only the phase but also the
amplitude of the order parameter takes different values in
different vortex phases. The authors speculate that this
effect is related to d-wave superconductivity.

In order to improve pinning properties of bulk BipSroCa-
CupOg+g materials, S.-L. Huang (Norwegian University)

et al. prepared samples of both pure Bi-2212 and carbon-
nanotube-embedded Bi-2212 (CNTE Bi-2212) by partial-
melt processing. By magneto-optical (MO) imaging, flux
distributions in both types of samples were investigated

up to 77 K, revealing the propagation of a flux front in both
pure and CNTE Bi-2212, and showing strong coupling
between grains which enable the flow of intergranular
currents. The MO investigations also show that the carbon
nanotubes are functioning like columnar defects produced by
heavy-ion irradiation. Additionally, the increase of the flux
penetration field is a manifestation of the increase of the
transport current density in the CNTE Bi-2212.
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The effect of pr doping on the superconductivity and
CuOpinterlayer coupling of Bi-2212 system was studied

for BipSroCaj-xPrxCu20y (x = 0-0.78) single crystals in a
paper by X. F. Sun (Hefei) et al. The authors determine

that the T variations with Pr content, both for as-grown and
air-annealed crystals, can be well described by a universal
parabolic relation T¢ /[Tmax = 1-82.6(n-0.16)2. The carrier
concentration n was seen to decrease linearly with x indi-
cating that hole filling is the main reason for the suppression
of T¢c. The superconducting volume faction is also seen to
decrease with Pr content and this behavior was attributed to
the loss of local superconductivity and weakening of CuO2
interlayer coupling due to Pr substitution. The increase of the
anisotropy factor Y with x further demonstrates the destruction
of CuO2 interlayer coupling by Pr substitution.

Detailed magnetic field dependence of the thermal conduc-
tivity k of BipSroCaCup0g was measured in various crystals
by Y. Ando (Central Research Institute) et al. to investigate
the origin of the recently discovered unusual plateau in the
isothermal k(H) profile [K. Krishana et al., Science 277, 83
(2997)]. The sample-dependent behavior of k(T) and k(H)
leads the authors to conclude that the plateau is a result

of a delicate balance of quasiparticle population and the
scattering lengths and therefore can easily be diminished

by the presence of impurity-induced quasiparticles.

A self-field-limited current model which relates
the critical current Ic and the V-I characteristics with the
effective pinning mechanisms is introduced by M. Mora

et al. (Zaragoza) in the analysis of the electric behavior of
Bi-2212 textured thin rods. The model generalizes previous
developments on the self-field flux motion due to transport
electric currents, taking into account the pinning force of
planar high-Jc boundaries on highly anisotropic Josephson-
type vortices. The model well describes the temperature
dependence of Iz and V-I characteristics of Bi-2212 textured
thin rods in the high-temperature range (between 65 K

and 77 K).

In order to synthesize monophasic superconducting oxides
in the quaternary system BipO3-SrO-CaO-CuO, V. J. Styve
et al. (TCSUH) experimentally investigated the melting
relations of the oxides BipSroCaCup0g (Bi-2212) and
BipSroCapCu307 (Bi-2223) at various oxygen fugacities.
The authors report differences in the melting relations on
Bi-2212 and Bi-2223 at different oxygen fugacities, providing
guides to control melt texturing and phase formation.

Other Cuprates

A melt-grown Nd-Ba-Cu-O superconductor has

been fabricated by H. S. Chauhan and M. Murakami (ISTEC)
from a precursor with a composition of NdBa2Cu30), +10%
Nd4BapCup010 +0.5Ww% Pt +1wt% CeO2in a 0.1% Op-Ar



environment. The authors report that the addition of Pt and
CeOp results in refinement of Nd4BapCu20710 (Nd422)
particles down to submicron size as revealed by optical
and transmission electron microscopic observations. The
authors observe a large enhancement of critical current
density reaching 10° A/lcm? in a self field at 77 K.

Under high gas pressure up to 11 kbar, J. Karpinski
(zurich) et al. have fabricated single-crystal and poly-
crystalline samples of Hg-based superconductors and
quasi-one-dimensional A7_xCuO2 (A-Sr,Ca,Ba) compounds,
and have studied the influence of substitutions and oxygen
content on the magnetic flux-pinning properties. The authors
report that the irreversibility field of an almost optimally doped,
unsubstituted crystal is about two to three times larger than
the one for the underdoped crystal. Re substitution for Hg
causes a significant improvement of the irreversibility line
position at low temperatures (below 80 K). Neutron irradiation
enhances the flux pinning while also leading to a decrease

of the effective mass anisotropy. From susceptibility
measurements, the authors find some evidence for a single
ground state in the infinite-chain cuprates. Specific heat,
neutron scattering of the polycrystalline materials, and
magnetic torque measurements on the single crystals

give evidence that the antiferromagnetic-ordered state

is of long-range 3D character.

Magnetization, resistivity, and electron-spin-resonance

(ESR) measurements have been performed by R. Szymczak
(Polish Academy) et al. on single crystals of A;j9Cu17029
(A=Cas.9, Sr3.5, Bin.3, Pbo.1,Y0.1, Alp. 1) of the S=1/2
quasi-one-dimensional system, which has both simple chains
and two-leg ladders of copper ions. With substantial hole
doping in the materials, superconductivity with T¢ = 80 K has
been achieved. The authors present estimated values for the
magnetic penetration depth and the Ginzburg-Landau param-
eter kK which indicates that the superconductivity in these
ladder materials is described as an extreme type-Il limit. The
authors also suggest that the superconductivity in this system
is related to the two-leg ladders rather than the chains.

The magnetic and superconducting properties of the
hybrid ruthenate-cuprate RuSroGdCup0Og has been investi-
gated by C. Bernhard (Max Planck) et al. by zero-field uSR
and dc magnetization measurements. The magnetization
data establish that the material exhibits ferromagnetic order
of the Rumoments [u(Ru) = 1 pg] below Tcyrie = 133 K
and becomes superconducting at a much lower temperature
of Tc = 16 K. The ZF-uSR experiments indicate that the
ferromagnetic phase is homogeneous on a microscopic
scale and accounts for most of the sample volume. The
data also suggest that the magnetic order is not significantly
modified at the onset of superconductivity.

The c-axis magnetoconductivity of (T/,Hg)2SroCapCu3z010
(Tl-2223) and (Hg,Cu)BapCuOy4+5 (Hg-1201) single crystals

has been measured by A. Wahl (CRISMAT) et al. For
TI-2223, the observed change in magnetoconductivity is
explained in terms of density-of-states (DOS) fluctuations.
No such anomaly is observed in the Hg-1201 compound and
the material shows a vanishing DOS contribution preventing
any change of sign in the experimental magnetoconductivity.
The authors also discuss the nature of the impurity state and
the pair-breaking regime.

Local Hall probe array magnetization measurements
have been made by C. D. Dewhurst (Warwick) et al. on single
crystals of HoNioB2C. Measured flux profiles show that the
surface barriers dominate the hysteresis below T¢ (=8.9 K)
except in a narrow temperature range between 5 K and

5.75 K, where superconductivity is strongly suppressed

due to the onset of an a-axis incommensurate ordering of

the Ho moments. The data show that the magnetic order
also has a profound influence on the non-equilibrium

(vortex pinning) properties of the superconducting state.

The role of the layered structure in the homologous
HgBapCan-1CunO2n+2+5Was studied by A. L. Kuzemsky
et al. (Dubna) using a phenomenological approach for
determination of critical temperature. The authors discuss
correlation between the copper valence, lattice parameters,
and extra oxygen in the physical behavior and characteriza-
tion of the mercurocuprates.

Josephson Junctions

To StUdy the anisotropic coupling between YBCO
and Pblin, 1. Takeuchi et al. (Maryland) have fabricated
YBapCu3zO7.-,/Au/Ag/Pbin edge junctions using in-plane
aligned a-axis-oriented films. Seven junctions were made
in different directions spanning the bc plane of YBCO on
each chip. Current-voltage characteristics show a systematic
change as a function of the angle of the junction direction
relative to the YBCO crystal axes. The authors analyze
the results using a SIN interface model with anisotropic
YBCO/Au interface resistance and discuss implications
for measuring the out-of-CuOp plane order parameter

of YBCO.

A paper by K. Verbist (Antwerp) et al. reports on a method
to correlate microstructure of a single well-characterized
high-T artificial grain boundary junction from cross-section
transmission-electron-microscopy (TEM) investigations
and transport properties. The authors investigated a
YBapCuzO7.-545° twist junction exhibiting the typical
phenomenology of high-T¢ Josephson weak links. The
technique opens perspectives in the determination of the
microstructural origin of variations in Josephson-junction
properties such as the spread in I¢c and IcRp values and
the presence of different transport regimes in nominally
identical junctions.
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A paper by p. Gupta and S. Teitel (Rochester) studies
the effect of positional disorder on a Josephson junction

array with an applied magnetic field of f = 1/2 flux quantum
per unit cell. Using simple analytical arguments and numeri-
cal simulations, the authors present evidence that the ground-
state vortex lattice of the pure model becomes disordered,

in the thermodynamic limit, by any finite amount of positional
disorder.

Two papers by V. M. Krasnov (Chalmers) et al. study

the current-voltage characteristics in the c-axis direction
for small area BioSroCaCup0Og mesas containing a few
intrinsic stacked Josephson junctions. The authors report
the observation of Fiske steps in such junctions, and cite
this as direct evidence for the existence of ac Josephson
effect in intrinsic high-T¢ Josephson junctions. The authors
also observe that when normalized to the applied magnetic
field, the flux-flow branches for different H collapse into
two universal curves representing two different Josephson
flux-flow regimes characterized by different propagation
velocities.

Vortices

The quasiparticle energy spectrum of an isolated
vortex in a clean layered d-wave superconductor is calculated
in a paper by I. Knezevic and Z. Radovic (Belgrade) by
perturbatively solving the Bogoliubov-de-Gennes equations
within the model of step-variation of the gap function. A large
peak in the density of states in the pancake vortex is found,
as a consequence of two-dimensionality and strong coupling.

The vortex glass transition due to line-like (columnar)
disorder is studied at the Gaussian level in a paper by

R. lkeda (Kyoto), using the lowest Landau level approach
to the Ginzburg-Landau model. The resulting transition
field Beyg(T) is linear in the temperature if it lies above
the melting line in the clean limit, in agreement with
experimental data for YBCO. The author examined the
critical behaviors of the tilt modulus and conductivity and
notes that the results of the tilt modulus for the 3D classical
glass transition imply a finite but nonuniversal critical
conductance at the field-tuned superconductor-insulator
transition at T=0 in disordered thin films.

Theory

A pPaper by A. Lopatin and G. Kotliar (Rutgers) investi-
gates the influence of the order-parameter fluctuations on
the transition between normal and superconducting states
at low temperatures. The authors show that in the case of
clean gquasi-two-dimensional superconductors, the transition
can be described by a functional of the Ginzburg-Landau
type, and they consider a large N generalization to describe
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the phase transition. In case of physical dimensionality, the
authors find that the transition is of the first order and that
fluctuations significantly affect the temperature dependence
of the upper critical field.

Temperature vs. chemical potential phase diagrams
of an SO(5) model for high-T¢ cuprates are calculated by
Monte Carlo simulation by X. Hu (Tsukuba) et al. The
authors find that there is a bicritical point where the second-
order antiferromagnetism (AF) and superconductivity
transition lines merge tangentially into a first order line, and
SO(5) symmetry is achieved. In an external magnetic field,
there are both first-order and second-order AF transitions
separated by a tricritical point.

The k-dependence of the gap function of a bilayer super-
conductor has been studied by G.G.N. Angilella (Catania)
et al. using standard mean-field techniques applied to a
two-dimensional extended Hubbard model, in presence of
coherent interlayer pair tunneling and quenched coherent
single-particle tunneling. The authors show how a gap
structure evolves with temperature and band filling and
how it affects various observables.

A possible mechanism of tetragonal to orthorhombic
transition in high-T¢ cuprates is proposed in a preprint by
S. K. Ghatak (lIT, Kharagpur) and A. Taraphder (Mehta
Research) based on the removal of orbital degeneracy

of p states in the CuO2 cell by electron-lattice interaction.

Applications

Planar dc-SQUID gradiometers based on YBapCu307.,
thin films were prepared by P. Seidel et al. (Jena) and tested
in an unshielded environment. The authors report a gradient
resolution of 450 ft/cm/VHz (equivalent flux noise 10 ugg/VHz)
which enables application in magnetic-field measurements.
The authors present, as an example, a biomagnetic two-
channel system which operated directly at a hospital

setting for investigation of cardiac infarction. The authors
also present results of the SQUID’s performance for
nondestructive evaluation of materials such as detection

of weak magnetic fields in a carbon-fiber plate and its

use in an eddy-current technique for the detection of
hardness in steel plates.

In a related paper, details of fabrication of a flip-chip type
gradiometer is presented by Y. J. Tian et al. (Jena) for use
as a sensor for measurement of weak magnetic signals. The
authors determine that the magnetic-field gradient resolution
is sufficient to measure high-quality magnetocardiograms.

In a third preprint from Jena, S. Wunderlich et al.
present improved field gradient resolution of planar
galvanically coupled dc SQUID gradiometers by thickness



reduction of the YBCO film in the region of the grain boundary
Josephson junctions on a bicrystal substrate.

Reviews

Some basic characteristic features of the vortex
phases in YBCO, as revealed in specific experiments, is
reviewed in an article by G. W. Crabtree et al. (Argonne). The
authors begin with the phase diagram for a clean and nearly
defect-free crystal and discuss the implications of introducing
various types of pinning defects into the system. The pinning
centers include point defects via electron and proton irradia-
tion, columnar defects via heavy-ion irradiation, and naturally
occurring planar twin-boundary defects. The authors also
show the effect of these various defects on the vortex melting
and irreversibility lines and discuss the anisotropic pinning
introduced by these defects. (33 refs.).

A paper by T. E. Mason (Oak Ridge) reviews neutron-
scattering studies of spin fluctuations in high-temperature
superconductors, primarily in Lap-xSrxCuO4 and
YBapCu307.x systems. The author notes that for

both Lap_xSryCuO4 and the underdoped YBapCu307.-x
systems, the normal-state response is characterized by

incommensurate magnetic fluctuations, and the low-energy
excitations are suppressed by the superconducting transition
with a corresponding enhancement in the response at higher
energies. For YBapCu30O7.x, the superconducting state is
accompanied by the rapid development of a commensurate
resonant response whose energy varies with T¢, and in
underdoped samples, this resonance persists above T¢.

(82 refs.).

The results of microstructural studies of melt-grown
REBapCu307-x obtained by optical microscopy is presented
in a manuscript by P. Diko (Slovak Academy). The author
discusses crystal-defect classification and crystal defects
associated with the melt-growth process such as porosity,
subgrains, 211 particles and their inhomogeneity in the
sample, shape change of samples, microcracks, secondary
phases, and growth-related ab planar defects. The author
also discusses crystal defects influenced by volume fraction
and size of 211 particles such as residual dilatation stress,
microcracks in ab planes, and twin structures. The final
section of the review discusses oxygen inhomogeneity.

(94 refs.).
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COMING EVENTS

(An * indicates a previously listed event.)

\]une 21 - 25, 1999 The 7th International

Superconductive Electronics Conference (ISEC’'99), Berkeley,
California. One in a series of biennial conferences specifically
on superconductive electronics. Conference is held in
odd-numbered years and the location circulates among
Japan, Europe, and the US. Topics cover all electronics
applications, including underlying theory and practical
realization. No parallel oral sessions in the main conference.

Topics are: SQUID sensors and applications, processing
technology, junction fabrication, detectors and mixers, HTS
digital, LTS digital, ADC and DAC circuits, analog filters

and communication circuits, NMR and MRI, single-frequency
sources, and other analog devices and circuits. Appended

to the conference this year will be a day of parallel optional
workshops (June 25), in which details of particular applica-
tions and the related technologies will be discussed in

depth. Attendance at the workshops requires an additional
registration fee. The following topics are tentatively scheduled
for workshop: HTS fabrication, LTS fabrication, SQUID
devices, SQUID applications, microwave devices, microwave
applications, digital and analog/digital circuits, and digital
systems. Abstract deadline, February 15, 1999; early
registration deadline, April 30, 1999. For information,
contact Ted Van Duzer, Conference Chairman, EECS
Department, University of California, Berkeley, CA 94720-
1770; telephone (510) 642-3306; telefax (510) 643-8194;
e-mail vanduzer@eecs.berkeley.edu. Or contact Conference
Administration, Centennial Conferences, 4800 Baseline Road
A-112, Boulder, CO 80303; telephone (303) 499-2299; telefax
(303) 499-2599; e-mail centennial@orci.com. Information
also available at inqueries@isec99.org or the Web site
www.isec99.org.

*\]Uly 11 - 12, 1999: 16m 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.) Selected papers to be published in a special
issue of Cryogenics. Abstract deadline, March 1, 1999,
pre-registration deadline, June 1, 1999. For information,
contact Louis J. Salerno, Chair, 1999 Space Research
Workshop, NASA Ames Research 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.

TAug. 29 - Sept. 10, 1999:

NATO Advanced Study Institute (ASI) on Microwave
Superconductivity, Millau, France. This ASI will cover
microwave properties of superconductors, 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. Free room and board and other
possible subsidies are available to students and recent
Ph.D.s resident in NATO and FSU countries. Directors:
Martin Nisenoff (NRL) and Harold Weinstock (AFOSR).
Application deadline, February 1, 1999.  For information
and application, visit Web site www.geocities.com/Pentagon/
Quarters/9088 or contact Sandy Ronayne, AFOSR/NL,

801 N. Randolph St., Room 732, Arlington VA 22203-1977;
e-mail sandy.ronayne@afosr.af.mil. T(Note changed venue
and extended abstract deadline.)
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Sept 27 - 30, 1999 Conference intends

to address the recent developments and improvements in
the science and engineering of superconductivity and
magnetism and their applications. Themes are designed

to attract researchers and educators to share their recent
findings and techniques in these fields. The main focus

of the conference will be physics, materials science, and
applications of magnetic and superconducting materials.
Topics will include production, synthesis, and physical
chemistry; microstructure; physical properties; flux dynamics;
special magnetism; mathematical modeling; and applications.
Abstract deadline, January 31, 1999.  Graduate students
and young researchers under 40 are encouraged to partici-
pate in the Young Researcher Award Competition. For
information, contact The Secretariat,Magnet Research
Laboratory, Department of Physics, Sharif University

of Technology, P.O. Box 11365-9161, Tehran, Iran;
telephone and telefax +98 21 6019246; e-mail msm-99@
sina.sharif.ac.ir; Web Site http://www.sharif.ac.ir/~msm-99.

*OCt 1 7 = 22, 1999 Fifth Symposium

on Low Temperature Electronics — 196th Electrochemical
Society Meeting, Honolulu, Hawaii. Symposium is intended
to provide a forum for discussion of the latest developments
and evolution in the field of low-temperature electronics.
Besides providing an opportunity to review developments
since the last symposium, it will focus on new aspects of
electronic materials, devices, and systems operating at
cryogenic temperatures. Will consist of both invited and
contributed papers. Contributed papers are solicited in

the following areas: 1) Fundamentals: theoretical limitations
and restrictions, physical phenomena, new low temperature
effects; 2) Devices: semiconductor components, infrared
components, optoelectronic devices, hybrid and monolithic
integration, nanostructures and novel devices, processing,
modeling, etc.; 3) Circuits: integrated circuits; digital and
analog, charge-coupled devices and read out circuits, low
temperature systems, design considerations; 4) Systems:
packaging, assembly and interconnections, reliability per-
formance, low-room temperature interfaces, heat transfer
and refrigeration systems, device and system testing;

and 5) Applications: computer and telecommunications,
space applications, infrared astronomy, instrumentation,
low-temperature measurement systems. Abstract deadline,
March 1, 1999. Suggestions and inquiries should be

sent to W. D. Brown, University of Arkansas, 3217 BELL,
Fayetteville, AR 72701, telephone (501) 575-6045; telefax
(501) 575-7967; e-mail wdb@engr.uark.edu.

RESOURCES

Information
N ew B OOkS . Photoemission Studies of High-

Temperature Superconductors, by David W. Lynch and

High-T, Update, Jan. 15, 1999

Clifford G. Olson. Book describes the current status and
results of photoelectron spectroscopic techniques, both
theoretical and experimental, that have been applied to

the study of the cuprate superconductors. The techniques
described include angle-resolved photoelectron spectroscopy
of valence electrons, core-level spectra (XPS), and some
special variations such as resonance photoemission. Book
discusses difficulties in interpreting such spectra, problems
obtaining good sample surfaces and high resolution, and
includes comparison of photoemission results to other
experimental techniques. Authors also outline expected
future developments in the techniques. Readership:
graduate students and researchers in physics, chemistry,
and materials science, with an interest in high-temperature
superconductors. Publ. 1998; 444 pp.; price $100.00;
ISBN 0-521-55189-7.

Superconductivity and Superfluidity, by T. Tsuneto.

This graduate-level text describes the physics of
superconductivity and superfluidity. In the first part

of the book, the author presents the mean field theory

of generalized pair condensation followed by a description
of the properties of ordinary superconductors using BCS
theory. The book then discusses strong-coupling theory,
the Ginzburg-Landau theory, and the properties of
superfluid helium 3. Recent topics in the field, such

as the cuprate high-temperature superconductors and
exotic superconductivity of heavy fermion systems, are
discussed in the final chapter. Readership: graduate
students and researchers in condensed-matter physics,
especially those working in superconductivity and
superfluidity. Publ. 1998; 224 pp.; price $69.95;

ISBN 0-521-57073-5.

For information, contact the Customer Service Department,
Cambridge University Press, 110 Midland Avenue,

Port Chester, NY 10573; telephone (800) 872-7423,;
telefax (914) 937-4712; e-mail orders@cup.org; Web

site http://www.cup.org.

FYI

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

POSIthn Open Two experimental-scientist

positions in the materials-processing field are available

at the Chinese University of Hong Kong. Experience in
superconductivity is an advantage. Starting weekly salary
is appoximately U.S. $890; initial contract is for two years
(renewable). Send application by e-mail or otherwise to
Prof. John K.F. Yau, Materials Science, Department of
Physics, Chinese University of Hong Kong, Shatin, N.T.,
Hong Kong; telephone +852 2609 6278; telefax +852
2603 5204; e-mail kfyau@phy.cuhk.edu.hk.
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