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Anomalous properties of the YbxY1ÀxInCu4 alloy system
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We report on lattice parameter, dc and ac susceptibility, thermopower, and resistivity measurements of the
YbxY12xInCu4 alloy system. With increasingx the system evolves from semimetallic towards more metallic
character. Some anomalous properties, such as the concentration dependence of the lattice parameter can be
explained as an admixture of Yb13 and Yb12 ions. Only for the lowest concentrations of Yb do we observe
signs of the Kondo effect with aTK of about 2 K, which is much lower than expected. The absence of a
signature of the Kondo effect in the thermopower data for the lowest concentrations we explain by the
semimetallic character of the YInCu4 matrix. The valence transition is detected forx.0.85 by thermopower as
well as by susceptibility and resistivity data.
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I. INTRODUCTION

Many properties of YbInCu4, a very interesting moder
ately heavy fermion~HF! compound, were discussed with
the single ion theories based on the Kondo character of
Yb13 ion.1–3 The Kondo character of Yb13 is expected from
the electron-hole symmetry of the Yb13 and Ce13 ion,
which is a Kondo ion.4 Experimentally, the Kondo characte
of Yb13 was observed, for example, in the transport prop
ties of the heavy fermion compound YbCu2Si2 under
pressure.5 In this and many other experiments the Yb io
shows a difference with respect to the Ce ion to the ex
that with increasing pressure the Kondo temperature
creases. In contrast, the susceptibility data of
YbxY12xCuAl alloy system show for each concentration
hump at about 25 K and a Curie-Weiss-like behavior
higher temperatures.6 The concentration independency of th
position of the hump in YbxY12xCuAl is explained by the
single ion description of the intermediate valence sta6

However, it is not clear, if it was so, why the position is n
moved due to the considerable change of the lattice par
eter, as reported.

YbInCu4 displays a first order valence transition separ
ing its high-T and low-T phases.1–3 The low-T phase of
YbInCu4 is characterized by enhanced Pauli susceptibi
which could be interpreted as one of the regimes of Kon
behavior–Kondo saturation. In this scenario one can estim
the Kondo temperatureTK(L)'400 K.1,3 The thermopower
measurements indicates also a highTK(L).7 The linear coef-
ficient of specific heatg550 mJ/mol K2, supports a view of
the moderately heavy fermion character of the lo
temperature phase.1,3 The transport properties, resistivity an
thermopower, of the low-T phase were described within th
same picture.7

The high-T phase of YbInCu4 as well as YbxY12xInCu4
alloy system is characterized by a Curie-Weiss-like susce
bility with small Curie-Weiss constantu'25 K and with an
effective magnetic moment 4.54/Yb that is 90% of the f
multiplet of Yb13 (g58/7, J57/2). The small reduction o
the moment and the small antiferromagnetic constantu could
0163-1829/2003/68~7!/075102~7!/$20.00 68 0751
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be ascribed to Kondo interaction withTK'25 K.1–3 It was
believed that the most prominent feature of Kondo behav
in susceptibility data, Kondo saturation or even a hump, a
Ref. 6, was not observed because the system undergoe
isostructural first-order valence transition atTV542 K be-
fore the Kondo temperature could be reached. There are
clear signatures of the Kondo effect also in the transp
properties of YbInCu4 in the high-T phase. In our recen
work we tried to reveal Kondo characteristics by chemica
suppressing the valence transition.8 In particular, the tem-
perature of the valence transitionTV decreases by alloying
YbInCu4 with Y.2 Further, one expects an increase ofTK
because the Y13 is larger than Yb13 ion ~and chemical pres-
sure should decreaseTK in Yb systems5!. By tuning the va-
lence transition to lower temperatures and increasingTK , we
expected to observe some signatures of the Kondo eff
The preliminary experiments did not prove our expectatio
and we did not observe clear Kondo signatures correspo
ing to TK.25 K in the high temperature phase forx
.0.85.

The motivation for further investigations of th
YbxY12xInCu4 system was to investigate whether the Yb i
shows Kondo characteristics in the impurity limit. Again, w
would expect much higherTK than 25 K because the lattic
parameter increases with decreasingx. In reviewing the ex-
isting literature, one finds that there are relatively few inve
tigations, especially of transport properties, on alloy syste
containing Yb, especially in the dilute limit—certainly man
fewer than those on alloy systems containing Ce. Anot
interesting issue is the matrix YInCu4 in which the Yb ion is
dissolved. Usually one finds investigations where Ce, Y
and U are dissolved in a metal matrix with relatively bro
conducting band. It was shown that YInCu4 matrix assumes
semimetal characteristic and this fact makes
YbxY12xInCu4 alloy system additionally interesting fo
investigation.9

II. EXPERIMENTAL DETAILS

Details of sample preparations and experimental meth
were described elsewhere.1,2,7 Here, we add that our investi
©2003 The American Physical Society02-1
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gations are performed on monocrystals of the YbxY12xInCu4
alloy system grown in an In-Cu flux. Various experimen
investigations are performed on different samples, but fr
the same batch for a given concentration.

III. EXPERIMENTAL RESULTS AND DISCUSSIONS

X-ray diffraction analysis for each concentration show
only the phase with a cubicC15b crystal structure
(MgCu4Sn type!. The concentration dependence of the l
tice constanta shown in Fig. 1~open squares! does not fol-
low Vegard’s law. At first glance, it seems that there is
difference between actual and nominal concentration of
Yb ion in an alloy. However, a closer look at the data and
analysis of the susceptibility suggests another interpretat

The dc susceptibility,x data of the YbxY12xInCu4 alloy
system are shown in Fig. 2 by presenting 1/x versus tem-
perature for various concentrations. We do not present all
investigated concentrations here for the sake of clarity.

FIG. 1. The lattice parametera of the YbxY12xInCu4 alloy sys-
tem ~squares! versus concentration of the Yb ionsx. The calculated
values ofa by the relation~2! are denoted by pluses.

FIG. 2. The susceptibility datax shown as 1/x of the
YbxY12xInCu4 alloy system versus temperatureT for some selected
concentrations. The dashed line forx50.1 represents the contribu
tion of the Yb13 ion.
07510
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higher concentrations,x.0.7, the raw data show a Curie
Weiss-like behavior at higher temperatures (x.50 K). For
lower concentrations there is evident curvature in the d
After subtraction of a linear term, explained below, the d
show Curie-Weiss-like behavior for lower concentrations
well. This is represented by the dotted line forx50.1. For
x>0.875 there is a jump in the 1/x data due to the valenc
transition. In a simple analysis of susceptibility data of
paramagnetic system at higher temperatures one usually
the data by the expression

x5C/~T1u!1xO . ~1!

The first term represents the contribution of moment be
ing ions andxO represents matrix contribution. We differen
tiate the expression ~1! and in Fig. 3 we plot
@1/(nx/nT)#1/2 versusT for x50.1 andx51.0. Above 50
K one observes expected linear behavior. From the par
eters of this linear behavior it is easy to calculate the c
stantsC and u. In Fig. 4 we plotxO5xEXP2xCW. xO is
constant within experimental error above 50 K. In the low
section of Fig. 5 we plotL5xO(T.50 K) versusx. L re-
veals a diamagnetic response. We note also that YInC4,
represented by the line in Fig. 4, is a diamagnetic compou
L increases withx, which is apparently connected with th
increase in the number of inner electrons resulting from
substitution of Yb for Y with increasingx. In the middle
section of Fig. 5 we showu versusx, which is relatively
independent ofx. The most striking characteristic of th
YbxY12xInCu4 alloy system, which distinguishes it clearl
from, for example, YbxY12xCuAl is given in the upper sec
tion of Fig. 5. We plotC/Cth versusx, where Cth is the
theoretical value of the Curie constant per mole Yb13 andC
is the extracted constant of an alloy calculated per mole
For YbxY12xCuAl this quantity is independent ofx and
about 1, as reported. This implies that the concentration
Yb13, i.e., the magnetic properties scales with concentra
in YbxY12xCuAl.

In order to explain the concentration dependence of
lattice parameter vsx in YbxY12xInCu4 we assume that in an
alloy there is a statistical mixture of Yb13 and Yb12, i.e., a

FIG. 3. Examples of the procedure used for the determinatio
the quantities in the expression~1! from the dc susceptibility data
See details in the text.
2-2
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ANOMALOUS PROPERTIES OF THE YbxY12xInCu4 . . . PHYSICAL REVIEW B68, 075102 ~2003!
mixed valence state, with concentrationsC/Cthx and (1
2C/Cth)x, respectively. Assuming this, we have calculat
the lattice parameter from the expression~pluses in Fig. 1!:

a~x!5xC/CthaYb131x~12C/Cth!aYb121~12x!aY .
~2!

aY50.7208 nm is the experimentally determined lattice p
rameter of YInCu4 . We takeaYb1350.7147 nm as the lat
tice parameter of YbInCu4 containing Yb13 only and
aYb1250.72152 nm as the lattice parameter of YbInC4
containing Yb12 only. The choice ofaYb12 and aYb13

FIG. 4. Difference between the measured susceptibilityx and
the Curie-Weiss form of the susceptibility with the constantC andu
determined by the procedure described in the text. The graph sh
that the quantityxO defined in the expression~1! is constant above
about 50 K. The full line represents the susceptibility of YInCu4.

FIG. 5. Upper section:C/Cth versusx; Cth is the theoretical
value of the Curie constant per mole Yb13 andC is the extracted
constant of an alloy calculated per mole Yb. Middle section:u
versusx. Lower section:L5xO(T.50 K) versusx.
07510
-

comes from three facts. First, to meet the experimental va
a50.7158 nm for YbInCu4. Second, the choice has to fit th
experimental data ofa. Third, the choice ofaYb12 andaYb13
together withaY has to reflect the relative sizes of the ion
radii r (Yb12).r (Y13).r (Yb13).10 We note that the radius
of the Yb12 ion is larger than the radius of the Y13 ion and
this fact explains the faint, but clear maximum at aboux
50.1 ~Fig. 1!. This maximum cannot be achieved within th
assumption that there is a difference between nominal
actual concentration of the Yb ion and that only the Yb13

ions are present in an alloy. Successfully fitting the latt
parameter data allow us to conclude that our assumptio
correct: in the YbxY12xInCu4 alloy system there is a mixture
of Yb13 and Yb12, i.e., a mixed valence state, with conce
trations C/Cthx of the magnetic ions Yb13. We speculate
that the distribution of Yb13 and Yb12 may arise from local
strain due to proximity to Y ions. Direct local structure an
valence measurements would be useful in confirming
hypothesis.

In Fig. 6 we show room temperature resistivity datarRT
~closed squares!. Results of measurements of~absolute! re-
sistivity are often different from laboratory to laboratory an
even from batch to batch and, moreover, from sample
sample. The main reason for this is differences in sam
preparation and hence metallurgical characteristics~porosity,
for example!. For YInCu4 we obtain 345mV cm which is
about 30% higher than 247mV cm measured by Nakamur
et al.9 Our value for LuInCu4 , 65 mV cm, is also 30%
higher than Nakamura’s one, 40mV cm, which shows a cer-
tain consistency. On the other hand, Mu¨ller et al. reported
85 mV cm for LuInCu4.11 The value of the resistivity for
YbInCu4 , 150mV cm, measured by Corneliuset al. on
samples of the same origin as ours is in good agreement
our value 153mV cm.3 In any case we observe that th
room temperature resistivitiesrRT as well as the resistivities
at 2 K ~open squares! rO are rather high, especially for low
x, indicating possible semimetallic character of t
YbxY12xInCu4 alloys. The rather small difference betwee

ws

FIG. 6. The room temperature resistivityrRT of the
YbxY12xInCu4 ~filled squares! versusx.
2-3
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M. OČKO et al. PHYSICAL REVIEW B 68, 075102 ~2003!
the values of the resistivity at 50 K~open circles! andrO for
each concentration in the scale of Fig. 4 suggests that
value at 50 K could roughly represent ‘‘the residual resist
ity of the high temperature phase of YbxY12xInCu4.’’ The
concentration dependence ofrRT is quite different than tha
of, for example, CexLa12xCu2.05Si2 and
CexY12xCu2.05Si2,12,13 whererRT increases with increasin
concentration of moment bearing ion~Ce!. Exponential-like
decrease ofrRT is similar to the observedrRT behavior of
GdxLu12xInCu4, but there the highest resistivity is seen
GdInCu4, which is a magnetic compound. Nevertheless,
high residual resistivity, 350mV cm, of GdInCu4 is not as-
cribed to the magnetic moment on Gd, but to the band st
ture of GdxLu12xInCu4.14

Another sign of a semimetallic-like band structure in t
YbxY12xInCu4 alloys can be seen in the temperature dep
dence of resistivityr(T) of YInCu4 ~Fig. 7!. The maximum
at 245 K could arise from following picture. From band ca
culations for LuInCu4 it follows that the Fermi surface con
sists of a hole and an electron band with the Fermi ener
eF

h50.192 eV andeF
e50.592 eV aroundW andX symmetry

points, respectively.15 With increasing lattice parameter ban
overlap and the Fermi energies should decrease. Thus
YInCu4eF

h might be of the order of room temperature. F
kBT.eF

h the resistivity is dominated by thermally excite
carriers from some levels just below the Fermi level givi

FIG. 7. The resistivityr of the YbxY12xInCu4 alloy system for
variousx versus temperatureT. For the sake of clarity we do no
show all the measured concentrations. Inset: Some selected res
ity curves in the low temperature region. The line on thex50.7
data suggests1 ln T behavior.
07510
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rise to a semiconductor-like behavior of resistivity. Ther
fore, a maximum in resistivity appears roughly atTM

'eF
h /kB . For x50.1, the maximum in the resistivity is

above room temperature. However, from the derivative
the resistivity, Fig. 8, we conclude that the temperature of
maximum increases withx. Extrapolation of the data a
higher temperature towards zero value at high temperat
indicates such a conclusion. The procedure is displayed
x50.7. The estimated maximaTM versusx are given in the
inset to Fig. 8. It is interesting that the estimated maxim
for x50.2 is at a lower temperature than the maximum of
x50.1 resistivity curve. The complicated concentration b
havior at lowx is likely caused by two competing effects
The lattice parameter increases going fromx50 to x50.1.
This effect decreases overlapping between the bands
thereforeeF

h decreases. On the other hand, the presenc
Yb12 decreaseseF

e andeF
h increases. Linear extrapolation o

the data displayed in the inset to Fig. 8 suggests that the b
width of holes of YbInCu4 is about 5000 K. From these
considerations we conclude that YbxY12xInCu4 assumes
characteristics of compensated semimetallics and that
system becomes more metallic with increasingx.

At low temperatures for the lowest concentrations on
x50.1 and 0.2, there is a small logarithmic-like upturn in t
resistivity ~Fig. 7!. As it seems small one must ensure th
these upturns are intrinsic. We have calculated the slope
the logarithmic upturn inmV cm per decade of temperatur
interval and per concentration of Yb,b/c. For x50.1 b/c
is 16.45mV cm/mole-Yb and for x50.2 b/c is about
17.5mV cm/mole-Yb. The scatter of the slopes from th
mean value is about 3%.b apparently scales with nomina
concentration. The scaling is supported by the fact that
minimum of the resistivity is about the same temperat
12.5 K for both alloys. Within older theories of the Kond
problem one expects that in the single impurity regime
Kondo temperature should be independent of concentrat
We calculate alsob/c taking the concentration of the Yb13

tiv-

FIG. 8. The derivative of resistivity nr/nT of the
YbxY12xInCu4 alloy system versusT. For the sake of clarity we
display only the results forx50 andx50.7. Inset: The estimated
temperature of the maximum of the resistivityTM versusx.
2-4
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ANOMALOUS PROPERTIES OF THE YbxY12xInCu4 . . . PHYSICAL REVIEW B68, 075102 ~2003!
obtained from the susceptibility measurements. The sca
ing from the mean slope 53mV cm/mole-Yb13 here is
greater, about 5%. However, in both cases it is less t
10%, which is the error in determination of resistivity
room temperature due to the uncertainty in determination
geometrical factor. Therefore, this experimental fact does
allow us to conclude if our assumption that the Yb13 con-
centration in an alloy is less than the nominal concentrat
However, it is likely that these upturns are of intrinsic orig
These upturns seem small in Fig. 7. However, calculate
mV cm/mole-Yb they are comparable to the Kondo uptu
in YbAg0.6In0.4Cu4 , 42 mV cm/mole-Yb. This alloy can be
treated within a single site picture and the nominal conc
tration represents the concentration of the Yb13 ions.16 In
YbCu3Al2 the slope is 27mV cm/mole-Yb.17 In order to
make a comparison we note that the valueb/c for the Ce13

ion in CexLa12xCu2.05Si2 in the impurity limit is
185 mV cm/mole-Yb.12 In the inset to Fig. 9 we present a
resistivity measurements down to 1.5 K, which extend the
data to lower temperature.

A minimum in resistivity is sometimes taken as an es
mate of the Kondo temperature. However, the position
minimum strongly depends on the high temperature con
bution to resistivity. We believe that 12.5 K overestimates
Kondo temperature forx50.1 and 0.2 because in that ca
one should expect Kondo saturation in resistivity above 2
Our data do not show saturation neither in the resistivity
in the susceptibility. We do not ascribe the bending ofx
50.2 below 2 K seen in the ac resistivity data~inset to Fig.
9! to Kondo saturation, but rather to intersite interactions
we shall discuss below. Therefore, the Kondo tempera
might be even below 2 K. However, from an analysis of t
susceptibility data it appears that the Kondo temperatur
about 2 K. The scaling of the slopes indicate that the Kon
temperatures are about the same forx50.1 and 0.2.

For x50.3 the resistivity does not show the low tempe
ture upturn and it is constant below 25 K~inset to Fig. 7!.
Whether this derives from an evolution of the Kondo te
perature or just indicates the need to account for pho
resistivity is difficult to determine. Forx50.5 and 0.7 there
is a continuous decrease of the resistivity, but we can res

FIG. 9. The low-temperature dc resistivity of Yb0.1Y0.9InCu4

and Yb0.2Y0.8InCu4 from 2.2 K. Inset: The low temperature ac r
sistivity performed on the same samples down to 1.5 K.
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two regimes of this decrease. Below about 15 K forx50.5
and below 25 K forx50.7 the resistivity can be described b
1 ln T dependence. It is known that such a behavior of re
tivity can be expected in the case of the so called inve
Kondo effect, i.e., when the coupling constant between m
netic moment and conducting electronsJ would be.0. As
far as we know, there are only a few systems, FeRh
FePd, that display this effect.18,19Similar temperature depen
dence of resistivity was found in UxY12xRu2Si2 and in
UxTh12xRu2Si2 (x,0.08).20 This behavior was explained
there by the two-channel Kondo effect. In that case the s
ceptibility should follow 2 ln T behavior, which is not ob-
served in our case. On the other hand, attempts to explain
behavior of the resistivity of UxY12xRu2Si2 (x50.08) due
to the crystal field scattering have been made.21 If we follow
this approach, we should argue that the first excited stat
Yb0.7Y0.3InCu4 is at about 20 K. However, the susceptibili
investigation, which will be presented in detail elsewhe
shows that the crystal field splitting is about the same as
YbInCu4, i.e., that the first excited crystal field level is
about 40 K.22 Further, one expects a scaling with concent
tion of the ion if it was a single site effect. Such1 ln T-like
dependence of resistivity was also reported for the GdY
TbY systems of alloys. The decrease in the resistivity th
was connected with antiferromagnetic transition at low te
peratures revealed by susceptibility measurement.23 In our
case we do not observe any magnetic phase transforma

FIG. 10. The thermopowerS of the YbxY12xInCu4 alloy sys-
tem for variousx versus temperatureT. By the arrows we denote
the temperatures of the valence transitions forx50.9 and 0.875.
For clarity we display complete thermopower of YbInCu4 in the
inset.
2-5
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M. OČKO et al. PHYSICAL REVIEW B 68, 075102 ~2003!
down to 2 K for x50.7 and down to 1.5 K forx50.5. We
have examined this by ac susceptibility—not shown he
However, we note that a decrease in resistivity is usual
sign of intersite interactions. One may expect a greater c
tribution from intersite interaction relative to Kondo intera
tion with increasingx because the lattice parameter d
creases. In the case of the Yb13 ion one expects then
decrease of the Kondo temperature. Also, the number of
Yb13 ions increases withx. Most simply, this evolution
should also be reflected in the evolution of Curie-Weiss c
stantu with x in Fig. 5. That no such signature is observ
suggests that multiple contributions, including Kondo a
intersite interactions as well as crystal field effects, de
mine u.

Thermopower of the YbxY12xInCu4 alloy system is pre-
sented in Fig. 10. At high temperatures the values of
thermopower decreases from relatively high positive val
indicating possible semimetallic behavior towards low
values indicative of metallic behavior with increasingx. This
general trend is consistent with the picture of the s
tem coming from the resistivity data. However, the rate
change of the thermopower with temperature at higher t
peratures forx51 is still much larger than in the case o
simple metals.

Low-temperature thermopower data for lowx seem to
contradict the conclusions we have inferred from the re
tivity. Specifically, there is no sign of Kondo behavior wi
the Kondo temperature about 2 K, despite the fact that t
mopower is a very sensitive probe of Kondo scattering.
particular, there is no extremum in the thermopower near
for x50.1 and 0.2.

In what follows we try to explain the apparently contr
dictory behavior of the thermopower and resistivity data
low temperatures for the lowest concentrations. From
picture of the compensated semiconductor assuming sim
shaped density of the electronic states,g(e);e1/2, for elec-
tron and hole band, and assuming that the contribution
holes and electrons to the thermopower are additive we w
the relation for thermopower

S52p2kB
2T/3ueueF

e1p2kB
2T/3ueueF

h . ~3!

From this relation we can calculateeF
e . In this calculation

we take the value ofS below 50 K to insure that the ban
edge effect of the hole band does not contribute significa
to the thermopower, as we believe that just this effect le
to relatively large thermopower at high temperatures. Tak
eF

h /kB5300 K we geteF
e /kB5320 K in order to get the ther

mopower of about 1mV/K at 20 K consistent with the mea
sured value for YInCu4. Although both valueseF

h and, espe-
cially, eF

e are certainly underestimated, this simp
calculation explains some details of the data. First, we
conclude that we are dealing with compensated semime
If one assumed that there was effectively only one band
the Fermi level for such small value ofeF coming from
resistivity data, one would get a large thermopower 20mV/K
at 20 K. The compensated semimetallic character of YInC4
is in line with the calculations of electronic structure
07510
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LuInCu4.15 The lattice parameter of YInCu4 is larger than
that of LuInCu4. This means that the band overlap and t
Fermi energies decrease, and therefore the estimated v
of eF are lower for YInCu4 than for LuInCu4. We note also
that the number of electron carriers in YInCu4 is more than
10 times lower than in LuInCu4.9 As thermopower distin-
guishes sign of current carriers and is positive for holes
negative for electrons, it is likely that Kondo contribution
cannot be seen in thermopower in a compensated semim
matrix. On the other hand, in expressions for resistivity
charge of current carriers comes ase2 and thus resistivity can
show Kondo scattering, as is seen for the lowest concen
tions of Yb. If one supposes that the contributions of ele
trons and holes have to be treated as a parallel connectio
two voltage sources, the discussion has to include the e
tron and hole conductivities. However, the main conclus
would remain the same: one may expect the absent of Ko
characteristics in thermopower due to different signs of el
tron and hole contributions.

It is interesting that there is a maximum in the the
mopower at about 3 K for x.0.3 andx<0.7 where there is
no sign of ordinary Kondo effect in the resistivity data. Th
peak could be a precursor of a magnetic ordering at lo
temperatures. Similar thermopower features in Yb contain
alloys and intermetallics are explained in this manner.5,24 If
we accept such a view, then the interpretation of this feat
in the thermopower data is consistent with our interpretat
of the resistivity data at those temperatures forx>0.3 and
x<0.7. We note also that one expects a minimum, no
maximum, if Kondo scattering was responsible for th
extremum.4,16 The minimum in thermopower data, whic
could be a sign of Kondo scattering, that appears at abou
K for x.0.3 cannot be associated with the ordinary Kon
effect because there is no sign of the Kondo scattering
these temperatures in the resistivity data. Also, in the sus
tibility data one should observe then either saturation o
hump as in Ref. 6.

The valence transition is detected forx.0.85 by ther-
mopower as well as by susceptibility and resistivity da
although the transition, except forx51 ~inset to Fig. 10!,
is not so evident. A detailed study of this region will b
given elsewhere, as it is beyond the scope of the cur
study.

IV. CONCLUSIONS

We report, as far as we know, the first comprehens
investigation of the YbxY12xInCu4 alloy system. With in-
creasingx the system evolves from semimetallic towar
more metallic behavior. Some anomalous properties, suc
the concentration dependence of the lattice parameter, w
does not follow Vegard’s law, can be explained by mixing
the Yb13 and Yb12 ions. We determine the concentration
Yb13 from dc susceptibility data by an analysis of the Cur
Weiss law. Only for the lowest concentrations of Yb, we
observe sign of the Kondo effect in the resistivity data w
TK about 2 K, which is much lower than expected. Also, t
Kondo contribution with such smallTK can be inferred from
the dc susceptibility data. The absence of a signature of
2-6
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Kondo effect in the thermopower data for the lowest conc
trations is explained by the semimetallic character of
YInCu4 matrix. The low temperature resistivity as well a
the thermopower data forx>0.3 and x<0.7 show some
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