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Abstract

We compare the results of measurements of the magnetic susceptibility x(7°),
the linear coefficient of specific heat y(T} = C(T)/T and 4f occupation nnm-
ber ny(T) for the intermediate valence compounds YbX Cuy (X = Ag, Cd, In,
Mg, T1, Zn) to the predictions of the Anderson impurity model, calculated in
the non-crossing approximation (NCA). The crossover from the low tempera-
‘ture Fermi liquid state to the high temperature local moment state is substan-
tially slower in the compounds than predicted by the NCA; this corresponds
to the “protracted screening” recently predicted for the Anderson Laitice.
We present results for the dynamic susceptibility, measured through neutron
scattering experiments, to show that the deviations between theory and ex-
periment are not due to crystal field effects, and we present x-ray-absorption
fine-structure (XAFS) results that show the local crystal structure around the
X atoms is well ordered, 2o that the deviations probably do not arise from
Kondo Disorder. The deviations appear to correlate with the background
conduction electron density, as predicted for protracted screening.
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TABLES

TABLE 1. Input parameters W, Ey and V for the AIM calculation; the calculated Kondo
temperature Ti; and the theoretical and experimental values of the specific heat coefficient v, the
zatio R and the neutron lineshape pars

Compound W By 174 Tk ¥ R By r
(V) (V) (eV) (K) (o) (meV)  (meV)
YbTICu, 1.286 -0.50146 02195 514  32.1 1.26 54.0 31.2
Expt: 242 1.67 38.8 32.3
YbMgCuy 1.005  -0.1897 0.128 500 36.7 - 122 4.6 23.4
Expt:  53.3 0.84 31.9 34.5
YblCugy 1t -0.7442 0.232 299 41.3 1.44 41.6 25.9
Expt:  41.3 1441 416 13.5
YbCdCu, 0929 -0.17576  0.098 127 120.4 1.40
Expt: 165.6 1.02
YbAgCuy 0.865  -0.4485 0.148 95 137.9 1.29 1.3 7.1
Expt: 1989 0.89 9.82 6.0
YbZnCu, 1.213  -0.1984 0.1038 60 296.8 1.33 5.0 4.1
Expt: 370 1.07 74 6.1

Notes: 1) The values of W are deduced from the specific heat of the corresponding LuXCu,
compound and the experimental specific heat coefficients have been corrected for the non-4f
contribution by subtracting the specific heat coefficient of the LuXCug compound.  Since
the groundstate of LulnCuy is semimetallic!® and does not serve for these estimates, we have
arbitrarily set W = leV and we have subtracted a corresponding amount (8.7mJ /molK?)
from the specific heat coefficient. 2) For comparison to theory these values should be
increased by 10% to account for the fact that the neutron scattering sample had a Kondo
temperature that is 10% smaller than the sample used to measure x and ng.
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