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We report neutron-scattering experiments for Yblp@at were performed in the time-of-flight mode at a
neutron spallation source. Two independent methods were used to determine the nonmagnetic scattering and
both gave comparable results for the magnetic scattering. The magnetic scattering was measured at tempera-
turesT=30 and 60 K, below and above the temperature of the valence trangitiod0 K. Our key result is
that the spin dynamics in the mixed valent phase are well described over a broad range of energy transfer
(10<AE<150 meV) and incident energies (8%;<150 meV) by a Lorentzian power spectrum, centered at
E,=40 meV, and with halfwidti’=13 meV. The magnetic susceptibility derived from the fits is within 20%
of the value measured for the dc susceptibility. The peak energy is in good agreement with the Kondo
temperature derived from thermodynamic studies but the Lorentzian line shape fits the data significantly better
(x?=2) than the line shape expected for a Kondo impurigf=£10). In addition we report results for
Yblng 4Agy CuUs. For this compound, the scattering is inelastic at low temperaairg0 KEy=7.4 meV, and
I'=7.6 meV) but is quasielastic at higher temperature whEre10.0 and 13.2 meV at 150 and 300 K,
respectively. This increase in linewidth is contrary to the 50% decrease in linewidth predicted by the Anderson
impurity model for this temperature range, and is also smaller than the factor of four increase in characteristic
energy suggested by application of the impurity model to the magnetic susceptibility.

[S0163-182699)04002-3

INTRODUCTION mixed-valent compounds. Theoretical predictions for an
Anderson impurity suggests that the power function is nearly
The compound YbInCuhas a first order valence transi- Lorentzian for values of thefAoccupation numben; close
tion at Ts=40 K where the Yb changes from a nearly triva- to unity. (For Yb, n; is the number of holes in thef4shell;
lent (z=2.96) local moment paramagnetic state with smalli.e.,n;=1 for the trivalent 42 configuration and;=0 for
Kondo temperature Tc~25 K) at high temperature to a the divalentn f** configuration). According to theory the ra-
mixed-valent g=2.82) Pauli paramagnetic state with largetio I'/E, of the linewidth to the excitation energy is set by
Kondo temperatureT ~400 K) at low temperatute®[Fig.  n¢, hence in order to test the validity of these predictions the
1(a)]. Following an older studyof the spin dynamics per- line shape needs to be determined in conjunction with ex-
formed on a polycrystalline sample, we recently stutliad perimental determination af; . Furthermore, in order to put
single crystal on a triple axis spectrometer for energy transstrong constraints on the line shape it is necessary to deter-
fers up to 65 meV. Foll > T, the scattering shows a peak at mine the magnetic scattering over a wide dynamic range of
Eg =2.3 meV with a halfwidth of" . =1.8 meV; this can be energies; measurements over a range of energy transfer small
attributed to a crystal field excitation that is broadened bycompared to the characteristic energy scale for the spin fluc-
4f/conduction electron hybridization. For<T,, the power tuations will not provide a stringent test of theory. In this
function appears to be Lorentzian, centered Bf regard we note that the earlier studies of the scattering ex-
=40.2 meV and with a halfwidth of _=12.3meV. The tended to energy transfefA E,=50 and 65 meV for Refs.
peak energies are consistent with the Kondo energies dé and 5, respectively only slightly larger than E,
duced from the susceptibility. The line shape and intensity of=40 meV.
the scattering is independent of momentum tran§jefor The compound YbInCphas several advantages for such a
both phases. study. The major uncertainty in determining the magnetic
The purpose of the current study is to study the scatteringcattering in powder samples comes from the correction for
over a wider range of energy transfer and with improvedthe nonmagnetic scattering. The earlier studies show that the
statistics in order to more accurately determine the powescattering peak in mixed-valent YbInCoccurs at energies
function. This is an issue of general interest in the study ofarger than the phonon cutoff beyond which energy the non-
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T T T EXPERIMENTAL DETAILS
0.04 The neutron-scattering measurements were performed in
the time-of-flight mode at the Low Resolution Medium En-
ergy Chopper SpectrometétRMECS) (Ref. 6 at the In-
tense Pulsed Neutron Sour¢dPNS) at Argonne National
Laboratory. Single crystals of YbInGu(LulnCu,) and

0.02
H Yblng 3Ago Cus (Lulng 5Agy ACu,) were grown in InCu and

m Ino.2Ado /Cu fluxes, as reported earli2 large number of
© crystals of total mass-50 g were crushed into a powder and
§ loaded into rectangular (72610 cm) thin-walled aluminum
é’ 0.08 y — t containers. The susceptibilittFig. 1) of a representative
Qo e ] sample of this powder was measured in a SQUID magneto-
= o/ ™. *  Ybin,Ag,,Cu, meter as a check of sample quality. The mean thickness of
002'\ J = 7/2 Kondo Theory: the samples was 1-2 mm with some nonuniformity due to
' . . L=48K granularity. The holder was mounted on the cold finger of a
o, R T, = 120K closed cycle(Displex refrigerator for temperature control.
* e Spectra were obtained for a number of incident energies
001k \ ...... i (Ej=15, 35, 60, and 150 meV an@=30 and 60 K for
u..,..;':o ----------- YbInCu,, E;=25 and 80 meV and =10, 150, and 300 K

for YbIng sAgg /Cuy). Typical scans lasted 24 h. At each in-
cident energy we also measured the spectra of LujniZu
Lulng sAgdo.Cu, to help determine the nonmagnetic scatter-
ing, the empty sample holder to determine the background
T(K) scattering and a vanadium foil. The latter was used to cali-
brate the scattering functio® ¢,AE) (in mb/sr meV with

an absolute accuracy of 10-20 %. The resolution width

sample used in the current stuBolid circles. The solid line rep- o . .
resentsy(T) after correction for an impurity Curie term. The open (FWHM.) IS 1N the .range 0.05-08} for elastlc; Scatterln_g, .
depending on incident energy and scattering angle; this

circles are the values for the susceptibility derived from the fits to™ ;
the spin dynamics in Figs(& and &d). (b) The dc susceptibility of width decreases smoothly as a function of energy transfer

YblIng 4Ago.Cu, (solid circles. The open circles are derived from AE, and is a factor of 4-5 smaller whekE=E;. For the .
the fits to the spin dynamics in Fig. 8. The solid and dashed lineg€Sults reported below we have taken advantage of the earlier

areJ=2 Kondo curves(Ref. 17 for two Kondo temperatures, observation that the magnetic scattering is independent of
=Cyy2/ x(0) whereC, is the YbJ=1 Curie constant. the momentum transfé& and we have summed the counts in
three groups of detectors at average scattering angles
magnetic background, including multiple scattering, is fairly =20°, 60°, and 100°. The momentum transfer increases uni-
small. In addition, the change in the lattice parameter at théormly with scattering anglep and is also a function of en-
phase transition is very smallA{//V=0.005) so that ergy transfer: for the relevant range of energy transgeis
changes in the nonmagnetic scattering are also small; thi§ the range 1-2A' for ¢=20° and 4-7A*" for
allows for an independent subtraction procedure for remova$=100° whenE;=15-35 meV; 2-3 A* for $=20° and
of the nonmagnetic scatteringee below In the present 7—-10A"! for ¢=100° when E;=60-80meV; and
study we use time-of-flight neutron scattering at a spallatior8B—4 A~* for ¢=20° and 10-15 A* for ¢=100° when
source to study the spin dynamics. This has allowed us té&;=150 meV. Since the Yb # form factor decreases the
extend the region of energy transfer to 150 meV, signifi-magnetic scattering intensity while the phonon scattering
cantly larger than the peak ener(0 me\). Taking advan- grows rapidly agQ increases, the magnetic scattering should
tage of the fact that the spin dynamics have been shown to b@ominate atp=20° and the phonon scattering should domi-
Q independent we have averaged the data over scatterintate at¢=100°. Due to the presence of In in the samples,
angle in order to improve the counting statistics. The majothere is considerable neutron absorption. For the plots shown
disadvantage presented by YbInduor this measurement is below (with the exception of Fig. Bwe have not corrected
that the neutron absorption is large, due to the presence of Ithe data for this absorption; since fewer neutrons are incident
In the system Yblp_,Ag,Cu, for x<0.5 the 4-4f inter-  on the holder due to the sample absorption, we have per-
actions responsible for the valence transition cause a rapibrmed an inverse correction for the empty sample holder.
change of the valence with temperature but for0.5 the The data in Fig. 6 and the fits in Figs. 5 and 8 have been
change of valence with temperature is weak and in accordorrected for absorption assuming a rectangular sample of
with the predictions of the single-impurity Anderson motdlel. uniform thickness.
Single impurity theory does not, however, provide a good fit
to the susceptibility for YblgpAge Cu,: the fits suggest a
larger T at room temperature than at low temperatilig).
1(b)]. We have included a study of YhjgAgyCu, to test In Fig. 2 the scattering is shown for two incident energies
whether this failure of the single-ion theory can be explainedor temperatures above and beldy=40 K, and at low scat-
by an actual change in the characteristic energy. tering angle where the magnetic scattering dominates. The

0.00
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FIG. 1. (8 The dc magnetic susceptibility(T) of the YbInCuy,
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FIG. 2. The experimental scattering functi®{¢,AE) for
YbInCu, at low scattering anglep=20° for two temperatures
above and below the temperatdrg=40 K of the valence transition
and for two incident energiels;= 150 and 15 meV. The scattering
from the empty holder has been subtracted from the data.

20+ ' ' ' | .

@) YbInCu,

S(¢,AE)[mb/sr meV]

low temperature scattering exhibits a broad peak centered
near 40 meV. Foll > T this peak disappears and is replaced

by a peak near 3 meV; this increase in the magnetic scatter-
ing at low energy transfer also causes the elastic peak height

AE(meV)

to increase. This change in the characteristic energy of the FIG. 3. The low temperaturel(= 30 K) scattering function for
magnetic scattering from a large value at low temperature tobinCu, at E;=60 meV and for three scattering angléspen
a small value at high temperature is a basic feature of theircles. The dotted lines(dashed lines represent the magnetic

valence transitioA=®
In Fig. 3 we exhibit the scattering fdg;=60 meV and
T=30K as a function of scattering angle. Fér=100° the

(nonmagnetit scattering derived as described in the text; the solid
line is the sum of the magnetic and nonmagnetic scattering.

scattering is dominated by phonon scattering, peaking neanagnetic and magnetic scattering for YbinQunder the as-

15 meV. For¢=20° the phonon peak is strongly reduced sumptions that the magnetic scattering scales with scattering
and the magnetic peak at 40 meV dominates. At intermediatangle and energy transfer in the same manner as thefYb 4
scattering angle, there is an equal admixture of these twéorm factor and the integrated phonon scattering scales with

types of scattering. The nonmagnetic contributiphonon
scattering, including multiple scatteringan be seen in the
results for the nonmagnetic analog compound Lulpig.
4). The scattering for LulnCuis quite similar to that of
YbInCu,; e.g., atE;=60 meV and¢=100° both show a
main peak near 15 meWvhich coincides with the optic pho-
non branch in thd1,0,0 direction observed in the earlier

scattering angle in the same way as in LulpCthis latter
assumption has been shown to give a good account of the
combined effect of the phono@ dependence and the mul-
tiple scatterind. A typical example is shown in Fig. 3; the
magnetic scatteringdotted ling and phonon scattering
(dashed ling are determined self-consistently from the data
at »=20° and 100° and the total fit at=60° serves as a

study of a single crystaland a secondary peak near 8 meV consistency check on the procedure. The magnetic scattering
and the scattering vanishes above 35 meV. The integratasbtained in this manner fog;=35, 60, and 150 meV is
intensity for the LulnCy scattering scales with scattering plotted in Fig. 5. Although the width of the elastic peak is

angle approximately linearly witf); the Q? dependence ex-

~0.07E; (FWHM) the wings of the elastic peak are appre-

pected on the basis of the incoherent approximation is modieiable for E<0.2E;; these wings are poorly determined in

fied by multiple scattering and absorption.

energy loss and, since the elastic incoherent scattering is

For each incident energy we have determined the nonstrong in these compounds, they lead to uncertainty in the
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FIG. 4. The low temperatureT(= 30 K) scattering function for z) 4 i
LulnCuy, at E;=60 meV and at three scattering angles. .g
magnetic scattering for this range of energy transfer. Hence 5 2 4
we have restricted the data in Fig. 5 to energies greater than < 3 1
0.2F,. = _
The magnetic scattering obeys the following relation: g or (b) E, = 60 meV N
| . | .
Snad QAE, T)=Ay(Q:T)[N(AE;T) « 20 40 50
4 I L] I L]

+1]f%(Q)AEP(AE;T). (1)

Here, A=(2N/M§),X(Q;T) is the static susceptibility, - .
[N(AE;T)+1] is the Bose factorf2(Q) is the Yb 4f form

factor andP(AE) is the normalized power function. We 2
noted above that changes in the lattice are very small at the

phase transition. Under the assumption that the nonmagnetic
scattering does not change at the phase transition, we can

subtract the experimental scattering funct&(®Q,AE, T) for o -
temperature§ . >T, and T_<T, as a second methddor (c) E =35meV
eliminating the nonmagnetic scattering: 1 . 1 ‘ ]
10 20 30
ASmagﬁQvAE)ESmagﬁQyAEan)_SmaéQvAEvTJr) AE(meV)

%S(Q,AE,T_)_S(Q,AE,T_F) (2)
FIG. 5. The low temperaturel(= 30 K) magnetic scattering for
Data for AS;,4 are plotted for four incident energies in ybinCu, derived as in Fig. 3, for three incident energigs= 35,
Fig. 6. We have excluded data for0.1E;<AE<O0.1E;, 60, and 150 meV and at low scattering angke 20° (open circles
where the strong elastic scattering leads to erroms $,,g. The solid lines are the results of fits to Hd) assuming a Lorent-
In the fits shown in Figs. 5 and 6 we assii¢hat the  zian power spectrurfiEq. (3)]. In the fits for E;=60 meV (35 and

normalized power spectrum is Lorentzian: 150 meV, the parameterg, andI" are constrained to the values
Ey=36.2(39.9) meV and =16.4(13.5) meV, derived from the
P(AE;T)=(I'12m){[(AE—- E0)2+ r2-t fits to ASy,4in Fig. 6b) (a). The values of the parametg(30 K)
5 Tom_1 derived from the fit are 9.9, 10.2, and 18.00 2 emu/mol forE;
+(AE+EQ“+T7]"7} 3 =35, 60, and 150 meV, respectively. The dotted linéanis a best

fit of the KMH (Ref. 12 theoretical line shape far;=0.8 wheren;
is the Yb 4 hole occupation number; the dashed line is the best
F(MH fit for unconstrainecdh; , with the resulin;=0.03.

and we assume that the static susceptibilit® imdependent.
The fits account for the variation € with AE in the time of
flight scan at the given scattering angle; they account fo
neutron absorption; and the fit functions are convolved with

the instrumental resolution function. In fitting S,,,we ~ =1.6 meV, andy(60 K)=37.6x 10"° emu/mol. The fits at
assume that the power function obeys E8). at bothT_  E;=60 and 150 meV[Figs. &a) and &b)] were performed
=30 K andT. =60 K. For the given resolution, inclusion of by constraining the parameters for, =60 K to the values
an additional quasielastic component at 60 K, as suggestediated above. The resulting values Tor= 30 K obtained for
by the earlier stud§,did not significantly improve the fits; E;=150 meV were E; =39.9 meV, I'_=13.5meV and
since our focus is on the ground stafB<{T,) we assume x(30 K)=10.4x 102 emu/mol. These values fo(30) and
Eq. (3) for T>T, for simplicity. The values for the param- x(60) are plotted in Fig. (a). For E;=60 meV the values
eters atT, =60 K are primarily derived from the fitFig. were E; =36.2meV, I'_=16.4 meV andy(30 K)=11.5
6(d)] at E;=15meV; they are Ej=2.6meV, I, X 10~2 emu/mol. In the plofFig. 6(c)] for AE=35 meV we
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FIG. 6. The differencé S,,5= S(30 K)— S(60 K) between the low anglef(=20°) scattering above and below the valence transition for
four incident energiegopen circleg the data have been corrected for absorption. The solid lines represent fits {d)Eared (2) assuming
Lorentzian power spectifiEq. (3)] at bothT=30 and 60 K. The values for the parameters at 60 KEje=2.6 meV,T", =1.6 meV, and
x(60 K)=37.6x10 3 emu/mol. In(a), (c), and(d) the parameters fof =30 K areEy =39.9 meV,I'_=13.5 meV, andy(30 K)=10.4
X 10" 2 emu/mol. For(b) the parameters at 30 K afg, =36.2 meV,I'_ =16.4 meV, andy(30 K)=11.5x10"% emu/mol.

have constrained all parameters to those of Fid).an the  calculation$ and then used further calculations to scale the
fits for Fig. 5 we have constrained the parametggsandI”  nonmagnetic scattering to higher temperature. The resulting
to the values obtained from the fits 0S4 at the given magnetic scattering is shown for three temperatures in Fig. 8.
incident energy and varied only. The resulting values for In fitting the data of Fig. 8, we included all data shown for
susceptibility are x(30K)=9.9, 10.2, and 10.0 both incident energies. We again excluded the region
% 10~ 2 emu/mol forE;=35, 60, and 150 meV, respectively. —0.2E;<AE<0.2E; from the fit because of the uncertainty
For all fits the values of reducegf were in the range 1.5-2. in the elastic scattering. The Lorentzian power spectrum
For Ybln, sAg, Cu, we again equated the factor by which gives a reasonable representation of the datalferlO K,
the nonmagnetic scattering scales with scattering angle toith Eq=7.4 meV and’=7.6 meV; forT=150 and 300 K,
that measured in LujpAgd, /Cu, at each incident energ25  the quasielastic Lorentzidme., Eq=0 in Eq. (3)] gives the
and 80 meVY and we determined the nonmagnetic and magbest fit, with['=10.0 meV at 150 K and 13.2 meV at 300 K.
netic scattering self-consistently from the data &#+=20° The values of susceptibility(y=23.9, 14.4, and 8.4
and 100°. Results foE;=25 meV andT=10K are shown X103 emu/mol at 10, 150, and 300 K, respectiveb-
for three scattering angles in Fig. 7. The sum of these twdained from the fit are plotted in Fig. 1.
contributions at$p=60° is 10% lower than the data for 10
<_AE< 20 meV. ltis harder her_e than for YbIngto (_:ieter- DISCUSSION
mine the nonmagnetic scattering, both because it strongly
overlaps the magnetic scattering, and because at this low In the oldest studi€g® of the spin dynamics of mixed
incident energy the momentum transferdat 100° is rela- valent compounds, the power function was assumed to be
tively small (Q~4-5A"1) so that the nonmagnetic and quasielastic[ x"(E)=<E/(E?+T?)]. Subsequent theoretical
magnetic scattering are equally weighted at high scatteringrork'*?showed that the power function should be inelastic
angle. To obtain the nonmagnetic scattering at higher temat low temperatures and quasielastic only To» T . The
peratures, we simulated the nonmagnetic scattéghgnons  experimental magnetic scattering seeriCe (Ref. 8 and
plus multiple scatteringobtained at 10 K using Monte Carlo «-Ce,_,Th, (Ref.  can be fit with an inelastic Lorentzian



PRB 59 TIME-OF-FLIGHT NEUTRON-SCATTERING STUDY ®. .. 1139

5 T T T T T v ] 0 20 40 60 80

(a) °  Ybin, Ag,,Cu, ' '
E=25meV Ybin, ,Ag, ,Cu,

T= 1C|K‘7 o= 20°

¢ =100

10

®
£ < :
z, g T = 150K
o) ‘([_) 10
E, s
m e |
2 m ®)
2 i
7 S|
£
(7))
T = 300K
10} ]
5 L
R ©
10 20 ot M'g 7
AE(meV) 80 40 0 40 80

_ o AE(meV)
FIG. 7. The experimental scattering in YgyhgoCu, at T
=10K andE;=25 meV for three scattering angléspen circles FIG. 8. The low angle ¢$=20°) magnetic scattering in
As in Fig. 3 the dotteddashed lines represent magnetinoonmag-  ybin, ;Ag, -Cu, for three temperatures. The open circles were de-
netic) scattering, and the solid lines represent the sum of magnetigyed from data taken at incident ener§y=80 meV; the closed
and nonmagnetic scattering. circles were obtained from the data takerEat 25 meV. The solid

. . lines are the fits to Eqg1) and (3) (Lorentzian power spectrum
power spectrumas in Eq.(3)]. On the other hand, the line The values of the parameters obtained from these fits are

shape for CePgds a matter of conjtroveré?wl“and forCeSn £ (10K)=7.4meV, I'(10K)=7.6meV, and x(10K)-23.9
(Ref 15 and YbAb (Ref 16 t_h_e line shape app_ears to haye X103 emu/mol; Ey(150K)=0, I'(150K)=10.0meV and
a second component in addition to the inelastic Lorentzian, 150 K)=14.4x10"2 emu/mol;  E,(300 K)=0,  T'(300 K)

Hence characterization of the line shape in Yblp@uof  —13 2 mev andy(300 K)=8.4x 10" emu/mol.

general interest for the study of mixed valence.

In the fits (Figs. 5 and b to the magnetic scattering in scattering in mixed valent compounds is correct determina-
YbInCuy, using a Lorentzian power spectrum there are minottion of the nonmagnetic scattering. This requires knowledge
differences between the parametéisE,, and x(T) ob-  of the phonon dispersion and calculation of the effects of
tained atE;=60 and 150 meV and between the values ofmultiple scattering and absorption, ideally without recourse
x(30 K) obtained by the two methods of subtracting the non-to the incoherent approximation.
magnetic scattering; furthermore the values obtained far Nevertheless it is clear that the Lorentzian power spec-
30 and 60 K are larger than the dc susceptibilfig. 1(a)].  trum, withE;j~40 meV andl’~13 meV gives consistent fits
These differences reflect uncertainties in the subtraction ao the data over a wide range of energy transfer, for a wide
the nonmagnetic scattering, in the absorption corredtiolie  range of incident energies, and for the two independent
to the nonuniformity of the sample thickngsand in the methods of subtracting the nonmagnetic scattering. The pa-
vanadium calibration. They may also reflect as-yet undeterrameters are also in good agreement with those obtained
mined Q dependence of the scattering on the 15% lével.from the earlier studies on polycrystand single crystal
Determination of the magnetic scattering could be improvedgamples. Hence, we believe our results provide a better-than-
by studies at a higher intensity source, with concomitant betaverage case for comparison to theory.
ter resolution and statistics. Determination of the low energy The theoretical line shape for the single impurity Ander-
line shape at 60 K clearly requires higher resolutidfE(  son model derived by Kuramoto and "Nar-Hartmanr?
~0.1 meV); the results of Ref. 4 are clearly superior to ours KMH) is nearly Lorentzian, but the details of the line shape
in this respect. Since these compounds are strongly absorbdepend on the degeneracy-21 and on the 4 occupation
ing, use of a uniformly thick sample would improve the ab-numbern;. We have determinédhe latter experimentally
sorption correction and the absolute calibration. Howeverfo ben;=0.8 for YbInCu,. For this value ofn; and for 2
the most significant problem in determining the magnetic+1=8, the peak in the KMH power spectrum should occur
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at 1.XkT, and the width should be k&, wherekT, is a (Fig. 1) but the factor of 1.75 increase in the linewidth be-
characteristi¢Kondo) energy related to the ground state sus-tween 10 and 300 K is substantially smaller than that sug-
ceptibility by x(0)=n;C4,,/T, . (HereC,,is theJ=1 Cu-  gested by Fig. 1. The data are in accord with thébiry that
rie constant for Yb, 2.58 emu K/molFor the peak position the scattering only becomes quasielastic Tor Ty (87 K).
Eo=40 meV, this leads to predicted values fjr=420 K  However, the experimentally observed increase in linewidth
and for the susceptibility (0)=5% 10" emu/mol, which is  appears to conflict with theory which suggests that the line-
in reasonable agreement with the valug B0 2 emu/mol  width shoulddecreaseby 50% on raising the temperature
seen in the cleanest YbIngsample$ [and seen in the from O to Tx and remain fairly constant fof,<T<4Ty.
present sample after subtraction of a Curie tail as in FigWe note that in YbAgCy the linewidth also increases with
1(@]. temperature, but by a smaller factor—from 70 K at low tem-
On the other hand the present fits confirm a point made iperature to 90 K at room temperatdfeThe observed in-
the earlier single-crystal study: the ratiYE;=0.32 ob- crease in linewidth for Ybl§sAgg Cu, is also opposite to
served for our data is significantly smaller than the valuewhat is observed near the valence transitigrc(.5) in the
0.52 predicted by the KMH theory fon;=0.8 andJ=1. alloy system Yblp_,Ag,Cu,, where the Kondo temperature
Indeed, the simple Lorentzidisolid line Fig. %a)] provides becomes much smaller at high temperature. As mentioned in
a significantly better fit to the data, with?=2.1, than the the Introduction, alloys withx>0.5 appear to occur in a
best fit of the KMH power function fon;=0.8 [dotted line  region of the phase diagram where thig4f interactions that
in Fig. 5@)] wherexy?=11.1. Indeed, the best fit of the KMH are responsible for the first order valence transition are neg-
theory to the data whene; is allowed to vary gives a rela- ligible. Our results suggest that the single-ion Anderson
tively poor x? (6.1) and a very unrealistic value of (0.03.  model is inadequate to describe the temperature dependence
Hence our results indicate that a simple Lorentzian withof the susceptibility and the neutron linewidth even when
I'/Ey=0.32 provides a significantly better fit to the data thanthese interactions are absent. One reason for this may be that
the theoretical results for an Anderson impurity. The mosthe alloys are disordered, with a spectrum of Kondo tempera-

obvious candidate for the cause of this discrepancy is cohetures on different sites, as recently propdSédr UPdCuy,

ence in the 4 lattice.

For Yblny 5Ago Cu, our basic result is that the magnetic
scattering is inelastic at low temperature, witty=T
=7.5meV (87 K). At higher temperatures the power spec-
trum is quasielastic, and the linewidth increases to a valu
I'=10.0 meV (116 K) at 150 K to a valuel'=13.2 meV
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