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Figure 1. Schematic representation of the processes of implantation and thermalisation of
a imuon within a sample. An indication of the time scales and muon energies at each stage
of the process is provided. the final stage, that of the dissociation of thermal muonium,
does not always occur, in which case it is the behaviour of the monium atom. within the
sample that is studied.
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PHYSICAL REVIEW B VOLUME 58, NUMBER 2 1 JULY 1998-II
Quasiparticle spectra of high-temperature superconductors

B. L. Gyorffy
H H Wills Physics Laboratory, University of Bristol, Tyndall Avenue, Bristol, BS8 ITL, United Kingdom

Z. Szotek and W. M. Temmerman
Daresbury Laboratory, Warrington, WA4 4AD, United Kingdom

0. K. Andersen and O. Jepsen
Max-Planck-Institut fiir Festkorperforschung, Postfach 800663, D-70506, Stuttgart, Federal Republic of Germany
(Received 4 September 1997)

We present a semiphenomenological approach to calculating the quasiparticle spectra of high-temperature
synerconductors (HTSC's). It is based on a particularly efficient parametrization of the effective elec*ca-
iacvn interaction afforded by the demsity-functional theory fur siperodndictm &d o izhebordin:
lineasized-muffin-tin-orbital scheme for solving the comresponding "“cin-Siiuni-E igouivov -0 Cr o cuie
tions. We illustrate the method by investigating a number of site and orbital specific, but otherwise phenom-
enological, models of pairing in quantitative detail and discuss the results using BCS-like theory and insights
to the HTSC band structures. We compare our results for the gap function on the Fermi surface with those
deduced from photoemission experiments on single crystals of YBa;Cu;0,. We also compare our predictions
for the temperature dependence of the specific heat with measurements and conclude, provisionally, that the
dominant pairing interaction operates between electrons of opposite spin, on nearest-neighbor Cu sites in
d 2,2 orbitals. [S0163-1829(98)04426-9]
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Figure 1: The effect of a transport current on the p(B)
lineshape (background at applied field subtracted).
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Field Induced Reduction of the Low-Temperature Superfluid Density in YBa;Cu30¢ 95

J.E. Sonier,"? J. H. Brewer,2? R.F. Kiefi,>? G.D. Morris,? R. 1. Miller,>* D. A. Bonn,?
J. Chakhalian,>® R. H. Heffner,"? W.N. Hardy,’ and R. Liang®
| Los Alamos National Laboratory, Los Alamos, New Mexico 87545
2TRIUMF, Vancouver, British Columbia, Canada V6T 2A3
3Department of Physics and Astronomy, University of British Columbia, Vancouver, British Columbia, Canada V6T 1Z1
(Received 30 June 1999)

A novel high magnetic field (8 T) spectrometer for muon spin rotation has been used to measure
the temperature dependence of the in-plane magnetic penetration depth Ag in YB2;Cu3Og9s. At low
H and low T, A, exhibits the characteristic linear T dependence associated with the energy gap of a
dy2-y2-wave superconductor. However, at higher fields A, is essentially temperature independent at
low T. We discuss possible interpretations of this surprising new feature in the low-energy excitation

spectrum.

APt), AP(t)

Real Amplitude

L] T T T

YBa,Cu,0,,

811 82 813 84 815 86 81
Frequency (MHz)

FIG. 1. (a) The muon spin precession signal at T = 20 K
and H = 6.0 T displayed in a reference frame rotating at
about 3 MHz below the Larmor precession frequency of a free
muon in the external field (note: a is the maximum precession
axpplitude). (b) The FFT of (a) using a Gaussian apodization
with a 3 us time constant. Inset: Field dependence of the
skewness parameter a extrapolated to 7 = 0 K (solid circles)
and at T = 50 K (open circles).
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FIG. 2. Temperature dependence of Azy at H = 0.5, 4, and
6 T. The solid curve represents the zero-field microwave
measurements of AA.(T) in Ref. [1].
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Muonium Atom in the Bloch State: A Wave of Matter
(R40 and R78)

R. Kadono and W. Higemoto (KEK-IMSS). K. Nagamine and F. L. Pratt (RIKEN-RAL)
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0 .1 2 <3 .4
Magnetic Field (T)

Fig. 1. Muon spin relaxation rate for muonium in KCl
(a) at 3.9 K and (b) below 10 mK. For the solid curves
see the text. The dot-dashed curve in (b) is the best fit
to a Lorentzian spectrum, whereas the dashed curve is
the Lorentzian spectral component fitted in conjunction

with a Gaussian peak around 0.15 T to give the solid
curve.
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Method Range of observable correlation times <. in spin glasses
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