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Anomalous properties of the YhY,_,InCu, alloy system
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We report on lattice parameter, dc and ac susceptibility, thermopower, and resistivity measurements of the
Yb,Y,_4InCu, alloy system. With increasing 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 YB and Yb"? ions. Only for the lowest concentrations of Yb do we observe
signs of the Kondo effect with &y 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 YIn@matrix. The valence transition is detected %or 0.85 by thermopower as
well as by susceptibility and resistivity data.
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. INTRODUCTION be ascribed to Kondo interaction withc~25 K.1=3 It was
believed that the most prominent feature of Kondo behavior
Many properties of YbInCy a very interesting moder- in susceptibility data, Kondo saturation or even a hump, as in
ately heavy fermion{HF) compound, were discussed within Ref. 6, was not observed because the system undergoes the
the single ion theories based on the Kondo character of thisostructural first-order valence transition Byj=42 K be-
Yb™2 ion.1~3The Kondo character of Y&’ is expected from fore the Kondo temperature could be reached. There are no
the electron-hole symmetry of the YB and Cé? ion, clear signatures of the Kondo effect also in the transport
which is a Kondo iorf. Experimentally, the Kondo character properties of YbInCy in the highT phase. In our recent
of Yb*3 was observed, for example, in the transport properWork we @ried to reveal Kondo qharacteri;tics by chemically
ties of the heavy fermion compound Yb§Si, under Suppressing the valence tran_s_nﬁarm particular, the tem-
pressuré. In this and many other experiments the Yb ion perature of the valence transitidi, decreases by alloying

. 2 .
shows a difference with respect to the Ce ion to the extent P/NCl W'thYZ'_ Further, one Be3xpects an increase Tof
that with increasing pressure the Kondo temperature gePecause the Y is Iarger than Yb* ion (and chgmlcal pres-
creases. In contrast, the susceptibility data of th ure should decreas in Yb systems). By tuning the va-

Yb,Y, .CuAl alloy system show for each concentration a ence transition to lower temperatures and increaSingwe
X 1-x expected to observe some signatures of the Kondo effect.

hymp at about ZSGSK and a Cung-Wgss-hke behavior alt'I'he preliminary experiments did not prove our expectations
higher temperaturesThe concentration independency of the and we did not observe clear Kondo signatures correspond-

position of the hump in Ypr,_,CuAl is explained by the ing to T¢>25K in the high temperature phase for
single ion description of the intermediate valence sfiate.>085
However, it is not clear, if it was so, why the position is N0t The motivation for further investigations of the

moved due to the considerable change of the lattice paranyp v, InCuy, system was to investigate whether the Yb ion
eter, as reported. _ - shows Kondo characteristics in the impurity limit. Again, we
. Y_bInClu4 displays a first order vglence transition separatyyoyld expect much highéf, than 25 K because the lattice
ing its highT and lowT phases™ The low-T phase of parameter increases with decreasingn reviewing the ex-
YbInCu, is characterized by enhanced Pauli susceptibilityjsting literature, one finds that there are relatively few inves-
which could be interpreted as one of the regimes of Kondgjgations, especially of transport properties, on alloy systems
behavior—Kondo saturation. In this sienano one can estimalgontaining Yb, especially in the dilute limit—certainly many
the Kondo temperaturg (L)~400 K.** The thermopower  fewer than those on alloy systems containing Ce. Another
measurements indicates also a hig{L)." The linear coef-  interesting issue is the matrix YInGin which the Yb ion is
ficient of specific heay=50 mJ/mol K, supports a view of gissolved. Usually one finds investigations where Ce, Yb,
the moderately heavy fermion character of the low-and U are dissolved in a metal matrix with relatively broad
temperature phase.The transport properties, resistivity and conducting band. It was shown that YInCmatrix assumes
thermopower, of the lowF phase were described within the semimetal characteristic and this fact makes the
same picturé. Yb,Y;_4InCu, alloy system additionally interesting for
The highT phase of YbinCy as well as YRY; _,InCl,  jnvestigation”’
alloy system is characterized by a Curie-Weiss-like suscepti-
bility with small Curie-Weiss constarti=—>5 K and with an
effective magnetic moment 4.54/Yb that is 90% of the full
multiplet of Yb™2 (g=8/7,J=7/2). The small reduction of Details of sample preparations and experimental methods
the moment and the small antiferromagnetic consfiariuld ~ were described elsewheré.” Here, we add that our investi-

Il. EXPERIMENTAL DETAILS
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FIG. 1. The lattice parameterof the Yh,Y;_,InCu, alloy sys-
tem (squaresversus concentration of the Yb iorsThe calculated
values ofa by the relation(2) are denoted by pluses.

gations are performed on monocrystals of thg¥h ,InCu,
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FIG. 3. Examples of the procedure used for the determination of
the quantities in the expressidh) from the dc susceptibility data.
See details in the text.

T
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higher concentrationss>0.7, the raw data show a Curie-
Weiss-like behavior at higher temperatures>60 K). For
lower concentrations there is evident curvature in the data.

alloy system grown in an In-Cu flux. Various experimental After subtraction of a linear term, explained below, the data
investigations are performed on different samples, but fronshow Curie-Weiss-like behavior for lower concentrations as

the same batch for a given concentration.

IIl. EXPERIMENTAL RESULTS AND DISCUSSIONS

well. This is represented by the dotted line fox0.1. For
x=0.875 there is a jump in the x/data due to the valence
transition. In a simple analysis of susceptibility data of a
paramagnetic system at higher temperatures one usually fits

X-ray diffraction analysis for each concentration showedthe data by the expression

only the phase with a cubicC15b crystal structure

(MgCu,Sn typg. The concentration dependence of the lat-

tice constant shown in Fig. 1(open squargsdoes not fol-

x=C/(T+6)+ xo. (1)
The first term represents the contribution of moment bear-

low Vegard's law. At first glance, it seems that there is aing ions andyq represents matrix contribution. We differen-

difference between actual and nominal concentration of théiate

the expression(l) and in Fig. 3 we plot

Yb ion in an alloy. However, a closer look at the data and thd 1/(A x/ AT)]Y2 versusT for x=0.1 andx=1.0. Above 50
analysis of the susceptibility suggests another interpretatiorkK one observes expected linear behavior. From the param-

The dc susceptibilityy data of the YRY,_,InCu, alloy
system are shown in Fig. 2 by presenting Mersus tem-

eters of this linear behavior it is easy to calculate the con-
stantsC and 6. In Fig. 4 we plotxo= xexp— Xcw- Xo IS

perature for various concentrations. We do not present all theonstant within experimental error above 50 K. In the lower
investigated concentrations here for the sake of clarity. Fosection of Fig. 5 we plot. = xyo(T>50 K) versusx. L re-
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FIG. 2. The susceptibilty datgy shown as 1Y of the
Yb,Y._,InCu, alloy system versus temperaturdéor some selected
concentrations. The dashed line for 0.1 represents the contribu-
tion of the Yb"3 ion.

veals a diamagnetic response. We note also that YJnCu
represented by the line in Fig. 4, is a diamagnetic compound.
L increases withx, which is apparently connected with the
increase in the number of inner electrons resulting from the
substitution of Yb for Y with increasing. In the middle
section of Fig. 5 we show versusx, which is relatively
independent ofx. The most striking characteristic of the
Yb,Y;_,InCu, alloy system, which distinguishes it clearly
from, for example, YbY, ,CuAl is given in the upper sec-
tion of Fig. 5. We plotC/Cy, versusx, where Cy, is the
theoretical value of the Curie constant per mole"YlandC
is the extracted constant of an alloy calculated per mole Yb.
For Yh,Y;_,CuUAl this quantity is independent of and
about 1, as reported. This implies that the concentration of
Yb*3, i.e., the magnetic properties scales with concentration
in Yb,Y;_,CuAl

In order to explain the concentration dependence of the
lattice parameter vsin Yb,Y,_,InCu, we assume that in an
alloy there is a statistical mixture of YB and Yb'?, i.e., a
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FIG. 4. Difference between the measured susceptibjlitgnd
the Curie-Weiss form of the susceptibility with the const@rand 6
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FIG. 6. The room temperature resistivitpgr of the

Yh,Y;_,InCuy, (filled squaresversusx.

determined by the procedure described in the text. The graph shows

that the quantityyo defined in the expressidn) is constant above
about 50 K. The full line represents the susceptibility of YipCu

mixed valence state, with concentratio@3Cyx and (1
—CICy)X, respectively. Assuming this, we have calculate
the lattice parameter from the expressipfuses in Fig. 1

a(x) =xC/Cyayp+3+X(1=C/Cy)ayp 2+ (1—X)ay.

ay=0.7208 nm is the experimentally determined lattice pa
rameter of YInCy. We takeay,,3=0.7147 nm as the lat-
tice parameter of YbInCu containing YB3 only and
ayp2=0.72152 nm as the lattice parameter of YbIpCu
containing YB2 only. The choice ofayy,, and ayp. 3
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FIG. 5. Upper sectionC/Cy, versusx; Cy, is the theoretical
value of the Curie constant per mole YbandC is the extracted
constant of an alloy calculated per mole Yb. Middle section: X,

versusx. Lower sectionl = yo(T>50 K) versusx.

comes from three facts. First, to meet the experimental value

a=0.7158 nm for YbInCy. Second, the choice has to fit the

experimental data &d. Third, the choice o&yy,,, andayy, 3
dtogether withay has to reflect the relative sizes of the ionic

radii r(Yb™2)>r (Y %) >r(Yb"3).1°We note that the radius

of the Yb"2 ion is larger than the radius of the*¥ ion and

this fact explains the faint, but clear maximum at abgrut

(20  =0.1(Fig. 1). This maximum cannot be achieved within the

assumption that there is a difference between nominal and
“actual concentration of the Yb ion and that only the™¥b
ions are present in an alloy. Successfully fitting the lattice
parameter data allow us to conclude that our assumption is
correct: in the YRY;_,InCu, alloy system there is a mixture

of Yb*2 and Yb"?, i.e., a mixed valence state, with concen-
trations C/Cyx of the magnetic ions Yb®. We speculate
that the distribution of YB3 and Yb"? may arise from local
strain due to proximity to Y ions. Direct local structure and
valence measurements would be useful in confirming this
hypothesis.

In Fig. 6 we show room temperature resistivity datg
(closed squargsResults of measurements @bsolute re-
sistivity are often different from laboratory to laboratory and
even from batch to batch and, moreover, from sample to
sample. The main reason for this is differences in sample
preparation and hence metallurgical characterigpososity,
for example. For YInCuy, we obtain 3454 cm which is
about 30% higher than 24Z() cm measured by Nakamura
etal® Our value for LulnCy, 65ucm, is also 30%
higher than Nakamura’s one, 4} cm, which shows a cer-
tain consistency. On the other hand, IMu et al. reported
85 1 cm for LulnCu,.** The value of the resistivity for
YbInCu,, 150 w{) cm, measured by Corneliust al. on
samples of the same origin as ours is in good agreement with
our value 153¢Q cm.2 In any case we observe that the
room temperature resistivitigsrr as well as the resistivities
at 2 K (open squargspg are rather high, especially for low
indicating possible semimetallic character of the
Yb,Y_«InCu, alloys. The rather small difference between
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FIG. 8. The derivative of resistivity Ap/AT of the
0.2 Yb,Y,_4InCu, alloy system versu3. For the sake of clarity we
display only the results fox=0 andx=0.7. Inset: The estimated
11 temperature of the maximum of the resistivify, versusx.
0.0 rise to a semiconductor-like behavior of resistivity. There-
. 1

: ) : ) . fore, a maximum in resistivity appears roughly @&,

100 200 300 ~eE/kB. For x=0.1, the maximum in the resistivity is
above room temperature. However, from the derivative of
the resistivity, Fig. 8, we conclude that the temperature of the

FIG. 7. The resistivityp of the YR Y, ,InCu, alloy system for ~ maximum increases witlx. Extrapolation of the data at
variousx versus temperatur€. For the sake of clarity we do not higher temperature towards zero value at high temperatures
show all the measured concentrations. Inset: Some selected resistiyrdicates such a conclusion. The procedure is displayed for
ity curves in the low tem_perature region. The line on #¥%0.7  y_( 7. The estimated maxinig, versusx are given in the
data suggests-In T behavior. inset to Fig. 8. It is interesting that the estimated maximum

for x=0.2 is at a lower temperature than the maximum of the
the values of the resistivity at 50 open circlesandpo for ~ x=0.1 resistivity curve. The complicated concentration be-
each concentration in the scale of Fig. 4 suggests that theavior at lowx is likely caused by two competing effects.
value at 50 K could roughly represent “the residual resistiv-The |attice parameter increases going fram0 to x=0.1.

ity of the high temperature phase of ¥y _,InCu,.” The  Thijs effect decreases overlapping between the bands and

concentration dependence @y is quite different than that  thereforee! decreases. On the other hand, the presence of

of, for .efzalrgple, Cha, ClhosSl,  and  yp*2 gecreases? ande! increases. Linear extrapolation of

Ce& Y1 xCly 055k, where pgr increases with increasing he gata displayed in the inset to Fig. 8 suggests that the band

concentration of moment bearing i¢Ge). Exponential-like \\iqth of holes of YbInCy is about 5000 K. From these

decrease opgr is similar to the_observengT_b_ehavior of _ considerations we conclude that )h_,InCu, assumes

Gd,Lu; ,InCu,, but there the highest resistivity is seen in cparacteristics of compensated semimetallics and that the

GdInCuy, which is a magnetic compound. Nevertheless, thesystem becomes more metallic with increasing

high residual resistivity, 35@.{) cm, of GdInCy is not as- At low temperatures for the lowest concentrations only,
cribed to the magnetic moment on Gd, but to the band strucg— g 1 and 0.2, there is a small logarithmic-like upturn in the
ture of GglLu, ,InCu,. resistivity (Fig. 7). As it seems small one must ensure that

Another sign of a semimetallic-like band structure in theihese upturns are intrinsic. We have calculated the slopes of
Yb,Y; ,InCy, alloys can be seen in the temperature depenghe |ogarithmic upturn inwQ cm per decade of temperature
dence of resistivityp(T) of YInCu, (Fig. 7). The maximum interval and per concentration of Yb/c. For x=0.1b/c
at 245 K could arise from following picture. From band cal-js  16.45,.0 cm/mole-Yb and for x=0.2b/c is about
culations for LuInCy it follows that the Fermi surface con- 17 5,0 cm/mole-Yb. The scatter of the slopes from the
sists of a hole and an electron band with the Fermi energiegean value is about 3% apparently scales with nominal

h_ e__ . . .

€p=0.192 eV andeg =0.592 eV aroundV and X symmetry  concentration. The scaling is supported by the fact that the
points, respectively> With increasing lattice parameter band minimum of the resistivity is about the same temperature
overlap and the Fermi energies should decrease. Thus far 5 K for both alloys. Within older theories of the Kondo
YInCu,ef! might be of the order of room temperature. For problem one expects that in the single impurity regime the
kgT> eE the resistivity is dominated by thermally excited Kondo temperature should be independent of concentration.
carriers from some levels just below the Fermi level givingWe calculate als®d/c taking the concentration of the YB
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FIG. 9. The low-temperature dc resistivity of y{o4dnCu,
and Yh,YdnCu, from 2.2 K. Inset: The low temperature ac re-
sistivity performed on the same samples down to 1.5 K.

obtained from the susceptibility measurements. The scatter
ing from the mean slope 58Q cm/mole-Yb™3 here is
greater, about 5%. However, in both cases it is less thar
10%, which is the error in determination of resistivity at
room temperature due to the uncertainty in determination of i
geometrical factor. Therefore, this experimental fact does not 2 10 100
allow us to conclude if our assumption that the "¥bcon- T(K)
centration in an alloy is less than the nominal concentration.
However, it is likely that these upturns are of intrinsic origin. ~ FIG. 10. The thermopowes of the YhY; ,InCuy, alloy sys-
These upturns seem small in Fig. 7. However, calculated jiem for variousx versus temperaturé. By the arrows we denote
«Q cm/mole-Yb they are comparable to the Kondo upturnthe temperature_s of the valence transitions Xer0.9 and_0.875.
in YbAGo dnoClu, 42 1O cm/mole-Yb. This alloy can be _For clarity we display complete thermopower of YbinCa the
treated within a single site picture and the nominal concen!"set
tration represents the concentration of the"¥hons® In
YbCwAl, the slope is 27«0 cm/mole-Yb" In order to  two regimes of this decrease. Below about 15 K Xer0.5
make a comparison we note that the valie for the C&€ 3 and below 25 K fox= 0.7 the resistivity can be described by
ion in Cgla;_,CWwoSi, in the impurity limit is +InT dependence. It is known that such a behavior of resis-
185 1. Q) cm/mole-Yb!? In the inset to Fig. 9 we present ac tivity can be expected in the case of the so called inverse
resistivity measurements down to 1.5 K, which extend the d&ondo effect, i.e., when the coupling constant between mag-
data to lower temperature. netic moment and conducting electrahsvould be>0. As
A minimum in resistivity is sometimes taken as an esti-far as we know, there are only a few systems, FeRh and
mate of the Kondo temperature. However, the position ofePd, that display this effett.* Similar temperature depen-
minimum strongly depends on the high temperature contridence of resistivity was found in ¥;_,Ru,Si, and in
bution to resistivity. We believe that 12.5 K overestimates theJ, Th; _,Ru,Si, (x<0.08) 20 This behavior was explained
Kondo temperature fox=0.1 and 0.2 because in that casethere by the two-channel Kondo effect. In that case the sus-
one should expect Kondo saturation in resistivity above 2 Kceptibility should follow —InT behavior, which is not ob-
Our data do not show saturation neither in the resistivity noiserved in our case. On the other hand, attempts to explain the
in the susceptibility. We do not ascribe the bendingxof behavior of the resistivity of L, ,Ru,Si, (x=0.08) due
=0.2 belav 2 K seen in the ac resistivity datmset to Fig.  to the crystal field scattering have been mate we follow
9) to Kondo saturation, but rather to intersite interactions aghis approach, we should argue that the first excited state in
we shall discuss below. Therefore, the Kondo temperatur&bg ;Yo 3nCu, is at about 20 K. However, the susceptibility
might be even below 2 K. However, from an analysis of theinvestigation, which will be presented in detail elsewhere,
susceptibility data it appears that the Kondo temperature ishows that the crystal field splitting is about the same as in
about 2 K. The scaling of the slopes indicate that the KonddrbInCu,, i.e., that the first excited crystal field level is at
temperatures are about the samexXer0.1 and 0.2. about 40 K22 Further, one expects a scaling with concentra-
For x= 0.3 the resistivity does not show the low tempera-tion of the ion if it was a single site effect. Suehln T-like
ture upturn and it is constant below 25 (iaset to Fig. 7. dependence of resistivity was also reported for the GdY and
Whether this derives from an evolution of the Kondo tem-TbY systems of alloys. The decrease in the resistivity there
perature or just indicates the need to account for phonowas connected with antiferromagnetic transition at low tem-
resistivity is difficult to determine. Fox=0.5 and 0.7 there peratures revealed by susceptibility measurerfiein. our
is a continuous decrease of the resistivity, but we can resolvease we do not observe any magnetic phase transformation
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down b 2 K for x=0.7 and down to 1.5 K fox=0.5. We  LulnCu,.*® The lattice parameter of YInGuis larger than
have examined this by ac susceptibility—not shown herethat of LulnCu. This means that the band overlap and the
However, we note that a decrease in resistivity is usually &ermi energies decrease, and therefore the estimated values
sign of intersite interactions. One may expect a greater comf e are lower for YInCy than for LulnCy. We note also
tribution from intersite interaction relative to Kondo interac- that the number of electron carriers in YInCis more than
tion with increasingx because the lattice parameter de-10 times lower than in LuinGu® As thermopower distin-
creases. In the case of the ¥bion one expects then a guishes sign of current carriers and is positive for holes and
decrease of the Kondo temperature. Also, the number of theegative for electrons, it is likely that Kondo contributions
Yb™3 ions increases withx. Most simply, this evolution cannot be seen in thermopower in a compensated semimetal
should also be reflected in the evolution of Curie-Weiss conmatrix. On the other hand, in expressions for resistivity the
stant@ with x in Fig. 5. That no such signature is observedcharge of current carriers comesefsand thus resistivity can
suggests that multiple contributions, including Kondo andshow Kondo scattering, as is seen for the lowest concentra-
intersite interactions as well as crystal field effects, detertions of Yb. If one supposes that the contributions of elec-
mine 6. trons and holes have to be treated as a parallel connection of

Thermopower of the YJr;_,InCu, alloy system is pre- two voltage sources, the discussion has to include the elec-
sented in Fig. 10. At high temperatures the values of theron and hole conductivities. However, the main conclusion
thermopower decreases from relatively high positive valuesvould remain the same: one may expect the absent of Kondo
indicating possible semimetallic behavior towards lowercharacteristics in thermopower due to different signs of elec-
values indicative of metallic behavior with increasixgrhis  tron and hole contributions.
general trend is consistent with the picture of the sys- It is interesting that there is a maximum in the ther-
tem coming from the resistivity data. However, the rate ofmopower at abau3 K for x>0.3 andx<0.7 where there is
change of the thermopower with temperature at higher temno sign of ordinary Kondo effect in the resistivity data. This
peratures forx=1 is still much larger than in the case of peak could be a precursor of a magnetic ordering at lower
simple metals. temperatures. Similar thermopower features in Yb containing

Low-temperature thermopower data for lowseem to  alloys and intermetallics are explained in this martfénf
contradict the conclusions we have inferred from the resiswe accept such a view, then the interpretation of this feature
tivity. Specifically, there is no sign of Kondo behavior with in the thermopower data is consistent with our interpretation
the Kondo temperature about 2 K, despite the fact that themf the resistivity data at those temperatures ¥er0.3 and
mopower is a very sensitive probe of Kondo scattering. Inx<0.7. We note also that one expects a minimum, not a
particular, there is no extremum in the thermopower near 2 Knaximum, if Kondo scattering was responsible for this
for x=0.1 and 0.2. extremunt+® The minimum in thermopower data, which

In what follows we try to explain the apparently contra- could be a sign of Kondo scattering, that appears at about 30
dictory behavior of the thermopower and resistivity data at for x>0.3 cannot be associated with the ordinary Kondo
low temperatures for the lowest concentrations. From theffect because there is no sign of the Kondo scattering at
picture of the compensated semiconductor assuming simpl@ese temperatures in the resistivity data. Also, in the suscep-
shaped density of the electronic statgée)~ €2 for elec- tibility data one should observe then either saturation or a
tron and hole band, and assuming that the contributions diump as in Ref. 6.
holes and electrons to the thermopower are additive we write  The valence transition is detected fer-0.85 by ther-

the relation for thermopower mopower as well as by susceptibility and resistivity data
although the transition, except for=1 (inset to Fig. 10,
S:—wzkéT/3|e| e§+w2k§T/3|e| 62- 3) is not so evident. A Qe_ta|led study of this region will be
given elsewhere, as it is beyond the scope of the current
study.

From this relation we can calcula&g . In this calculation
we take the value o$ below 50 K to insure that the band
edge effect of the hole band does not contribute significantly IV. CONCLUSIONS
to the thermopower, as we believe that just this effect leads e report, as far as we know, the first comprehensive
tcr)1 relatively large thergnopower at high temperatures. Takingnyestigation of the YpY,_,InCu, alloy system. With in-
€r/kg=300 K we getep/kg=320 K in order to get the ther- creasingx the system evolves from semimetallic towards
mopower of about JuV/K at 20 K consistent with the mea- more metallic behavior. Some anomalous properties, such as
sured value for YInCy Although both valuesf and, espe-  the concentration dependence of the lattice parameter, which
ciallyy, ef are certainly underestimated, this simple does not follow Vegard's law, can be explained by mixing of
calculation explains some details of the data. First, we cathe Yb'"3 and Yb'? ions. We determine the concentration of
conclude that we are dealing with compensated semimetal¥b™*2 from dc susceptibility data by an analysis of the Curie-
If one assumed that there was effectively only one band aiVeiss law. Only for the lowest concentrations of Yb, we do
the Fermi level for such small value @&f- coming from observe sign of the Kondo effect in the resistivity data with
resistivity data, one would get a large thermopower20K Ty about 2 K, which is much lower than expected. Also, the
at 20 K. The compensated semimetallic character of YjnCuKondo contribution with such small can be inferred from
is in line with the calculations of electronic structure of the dc susceptibility data. The absence of a signature of the

075102-6



ANOMALOUS PROPERTIES OF THE Y} ;_,InCu, . .. PHYSICAL REVIEW B 68, 075102 (2003

Kondo effect in the thermopower data for the lowest concencharacteristics of the onset of intersite interaction although
trations is explained by the semimetallic character of thehere is no sign of a phase transition down to 1.5 K. The
YInCu, matrix. The low temperature resistivity as well as valence transition is detected for-0.85 by thermopower as
the thermopower data fox=0.3 andx<0.7 show some well as by susceptibility and resistivity data.
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