Abﬁf"a(f ST AT NAt I /u)F\ ComtCrence (C’Kﬂ)f{j)

4Pr; 1 1990

TRANSVERSE- AND ZERO-FIELD puSR INVESTIGATION OF MAGNETISM AND

Los Alamos Nationa!l Laboratory, Los Alamos, NM 87545 USA

SUPERCONDUCTIVITY IN (Y1.xPry)BasCu304
D. W. Cooke,” M. S.Jahan* and R. S. Kwok

R. L. Lichtiand T. R. Adams

Department of Physics, Texas Tech University, Lubbock, TX 79409 USA

C. Boekema and W. K. Dawson

Department of Physics, San Jose State University, San Jose, CA 95192 USA

A. Kebede, J. Schwegler, J. E. Crow, and T. Mihalisin

Department of Physics, Temple University, Philadelphia, PA 19122 USA

Zero-field uSR measurements on (Y1xPrx)BazCu307 (x = 1.0, 0.8, 0.6, and
0.54) show evidence for antiferromagnetic ordering of the Cu moments within the
Cu-O planes, with Néel temperatures 285, 220, 35, 30, and 20 K, respectively.! For
x = 1.0 the local muon magnetic field is ~ 16 mT, but decreases to ~ 12 mT at 17 K,
due to additional magnetic ordering. These fields are comparable to those observed

in YBapCu306.2 The zero-field uSR data, in conjunction with transport

measurements,3 allow construction of a complete phase diagram for this system,

which is shown in Fig. 1.

! 1 | i |
300 |-

(Yy.x Pry) Ba;Cuy0,

g
T

TEMPERATURE (K)

8

I

-
(9]

ot
.
.
.
K
.

4
06 o0t 02 03 04 05
X (Pr concentration)

FIG. 1. Phase diagram for (Y1.xPry)BazCuzO7. Ty corresponds to
antiferromagnetic ordering of Cu moments within the Cu-O planes. Ty presumably
corresponds to Pr-moment ordering. Spin-glass-like magnetism occurs for x < 0.54
(dot-dashed line).



Note that for x ~ 0.5 there exists a crossover region of the ground state from
magnetism to superconductivity. Muon depolarization for x = 0.5, taken at 5 K, is
characterized by a fast-relaxing component in addition to a long-time tail, indicative
of spin-glass-like magnetism. We conclude that antiferromagnetism (associated with
Cu-plane ordering) and superconductivity do not simultaneously exist in this system,
in agreement with the conclusion of Ref. 4, but that superconductivity and spin-
glass-like magnetism do coexist.

Transverse-field uSR data were taken for x = 1.0, 0.6, 0.5, 0.4, and 0.2 in an
applied field of 0.1 T. For large x the measured muon relaxation rates are high (~ 8
us-1) and the data are difficult to analyze. On the other hand, for small x (0.2) the
sample is superconducting (T¢ ~ 75 K) with the muon relaxation rate being
determined primarily by the Cu nuclear moments above T¢, and by the vortex state
below T¢. Shown in Fig. 2 are data for x = 0.2. Below T¢ two distinct uSR signals are
observed, one presumably associated with the superconducting state and the other
with the normal conducting state.
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FIG. 2. Muon relaxation rates for Yq gPrg oBa>Cu3O7 taken in a 1 kOe transverse
field. Tcis ~75 K.
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