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Los Alamos National Laboratory

Los Alamos, NM USA
Heavy-Electron Materials with Low Carrier Density
Although mixed-valence materials with small semiconducting bap, e.g. SmBe
and YbB;., have been known for a long time, interest in these low carrier-
density compounds has been overshadowed by that in heavy-electron metals
based on Ce and U.Recent experiments at Los Alamos have shown that CesBis
Pts is a Ce-based compound with properties similar to YbBy. and have helped
to revise interest in these materials. Results of experiments, including
transport, thermodynamic, neutron scattering and doping studies, will be
dis-cussed. In addition, the properties of a new compound YbBiPt, which
appears to be a semimetal but with a huge electric specific heat (8]/mol.K?),
will reviewed. It is clear from work on these two materials that much remains
to be learned about strong electronic correla-tions in low carrier-density

system.
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MACROSCOPIC QUANTUM TUNNELING IN FERROMAGNETIC PARTICLES

Quantum tunneling is expected to take place on a macroscopic scale, provided
that dissipative interactions with the rest of the world are small enough
(A. J.Leggett). It has been observed on Josephson junctions, and must exist
in other systems, particularly magnetic (ferro or antiferro) particles. We
present here experimental evidence that the relaxation rate of the

magnetization of previously saturated ferromagnetic particles of ThgsCegs
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Fe; evolves from a thermally activated regime (Arrhenius law observed above
~3K) to a quantum tunneling regime (temperature independent) below T.~0.5K
T. varies as the square root of the field in which the relaxation is studied.
Since the particles are of rather large size (1502;) they can contain one
domain wall and the magnetic volume which relaxes corresponds better to the
tunneling of these domain walls. In smaller particules (40&) of FeC, the
tunneling of the total moment is observed below T.~1k. Both experimental

and theiretical progress are needed to well understand this new features.
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Professor George Williams

(Depertment of Physics, University of Utah)

NMR and NQR in Copper-Chalcogenide Amarphous

Semiconductors, Cux(As2S3)i-x and Cux(AS2S3);—«

TEIT 7 ZHEBECU« (AS2S8) 1-x Cux(As2Se) 1 —xi3CuS 4 BEAI TA B2, x i
MEEBILITE-T, AINAFFA PRTENLT 7 ZEBENST PS5 ILHR
TENT 7 RAFERICENT 2HGH 2MBETH S, AHETIE, NMR, NOR®D
ERN 5B OoNI BB EFLICBE LTI 3FETH B,
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