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Coherent-state Hall effect in the heavy fermions CeCu; and U,PtC; (abstract)

T. Penney, F. P. Miliiken, and F. Holtzberg
IBM T. J. Watson Research Center. P. O. Box 218, Yorkiown Heights, New York 10598

Z. Fisk

Las Alamos National Laboratory, Los Alamos, New Mexico 87545

G. P. Meisner
General Motors Research Laboratories, Warren, Michigan 48090

The Hall effect is found to set the scale for coherence in the normal state of CeCu, and U,P1C,.
CeCu, is a nonmagnetic, nonsuperconducting heavy fermion system. '™ Its resistivity at high
temperature is like that of a collection of incoherent Kondo scatterers. At low temperature the
resistivity smoothly decreases to a very small value, indicating that scattering has become
coherent. The Hal! effect has two strong extrema in its temperature dependence which define a
high-tem:perature incoherent scattering region, a transition region, and a low temperature
coherent region. Although U,PtC, is superconducting below 1.5 K,’ the Hall results in the
normal state show two extrema similar to those of CeCu,. However, these features are scaled
to higher temperatures, consistent with the smaller low-temperature electronic specific heat
and higher Fermi temperature.
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Hall effect in heavy fermion compounds (abstract)

P. M. Levy
Department of Physics, New York University, New York, New York 10003

A. Fert
Laboratoire de Physique des Solides, Université de Paris-Sud 91405 Orsay, France

As a result of a recent analysis of data on the Hall effect in heavy fermion compounds' we
evaluated the higher-order resonant scattering contributions to the skew scattering of
conduction electrons. In the single-site approximation we have calculated the ¢ matrix elements
for skew scattering correct to fourth order in the Anderson mixing interaction, i.e., we have
neglected pair correlation effects. By including this fourth-order correction in our calculation
of the Hall resistivity we find it is positive at high temperatures which is in agreement with
data on heavy fermion compounds. Prior calculations of this scattering in these compounds
were limited to second order in the mixing interaction above T, and predicted a negative Hall
constant at high temperatures.? By using a phase shift analysis of the skew scattering we have
extended our calculation to the incoherent {single-site) strong coupling regime. I the
temperature ranges we considered the Hall resistivity is proportional to the product of the
resistivity and magnetic susceptibility. This is in agreement with data on heavy fermion
compounds.
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