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We report the thermodynamic, magnetic, and electronic transport properties of the ternary intermetallic
system(Ce, La;Puln 5. CePying s orders antiferromagnetically at 0.95 K, while the nonmagnetic compound
LasPyln;5is a conventional 3.3-K superconductor. Kondo lattice effects appear to limit the entropy associated
with the Neel transition to (1/4RR In 2 as an electronic contribution to the specific heayefl J/mole Ce Ris
observed aTy ; roughly 35% of thisy survives the ordering transition. Hall effect, thermoelectric power, and
ambient-pressure resistivity measurements confirm this interpretation. These results suggest that RKKY and
Kondo interactions are closely balanced in this compouhg(Tx). Contrary to expectations based on the
Doniach Kondo necklace model, applied hydrostatic pressure modestly enhances the magnetic ordering tem-
perature withd Ty /d P= + 23 mK/kbar. As such G®tIn,; provides a counterexample to Kondo systems with
similar Kondo and RKKY energy scales, wherein applied pressure enhapcasthe expense of the ordered
magnetic state.

DOI: 10.1103/PhysRevB.65.024401 PACS nunider71.27+a, 72.15.Qm

[. INTRODUCTION identical Kondo and magnetic energy scales. This compound
forms in the same structure as a series of stannide-phase
The low-temperature magnetic and electronic propertiesuperconductors that were first reported by Remélka.
of certain rare-earth and actinide compounds are determineggpecific-heat, magnetic-susceptibility, and electronic trans-
by the competition between RKKY and Kondo port data indicate that GBtyin,; orders antiferromagneti-
interactions-? While these 4 and 5 compounds usually cally at Ty=0.95K. The entropy liberated afy is only
display localized full-moment paramagnetic behavior neaf1/4)RIn2 while the remaining (3/8In2 entropy associ-
room temperature, the low-temperature state is usually quiteted with a doublet ground state is spread between 1 and 10
different, showing signs of superconductivity, local-momentK, suggesting that the ordered doublet is strongly Kondo
magnetic order, or, in some cases, a paramagnetic grouridmpensated. The specific-heat Sommerfeld coefficient
state and a highly renormalized electronic maBsniach’s ~ which reflects mass enhancement due to Kondo-like effects,
treatment of a one-dimensional Kondo lattice demonstratedis estimated to bey~1 J/mole Ce R, corresponding to a
that the ground-state magnetic behavior depends upon th€ondo temperaturd  ~4.5K. The transport properties be-
relative strengths of RKKY and Kondo interactions. Thelow 50 K are dominated by a crystalline electric fi¢ldEF
strengths of these competing interactions are determined tgnomaly centered near 15 K that results from a doublet mag-
the produciJ.N(Eg)|, whered., is the magnetic exchange netic level situated 25 K above the ground-state level. Fol-
energy andN(Eg) is the density of states at the Fermi energylowing Doniach’s treatment of the Kondo necklace model for
Er. The phase diagram that results from this simple modetompounds with nearly identical magnetic and Kondo en-
qualitatively describes the ground-state properties of severargy scales, one would assume that applied pressure should
correlated electron 4and 5 compound$:® For low values enhance the Kondo effetincreaseT) at the expense of the
of |Je.N(Eg)| the RKKY interaction dominates, and an or- magnetic ordefdecrease’y). While the CEF anomaly pre-
dered magnetic ground state with very little discernable careludes tracking the effects of pressurep, pressure actu-
rier mass renormalization resuftsAt the other extreme, ally increasesTy, signifying that CgPylny; provides a
where|J,N(Eg)| is large, Kondo interactions predominate, counterexample to the standard expectation in materials
so that no magnetic order occurs and a highly renormalize@here there is a close balance betwé@gnand Ty .
electronic state is realized at low temperatur@he compe-
tition is most evident in compounds with an intermediate Il. EXPERIMENTAL DETAILS
value for|Jo,N(Eg)|; in this cas€ly~ T, so that both mag-
netic order and an enhanced electron mass can occur, as isSingle crystals of CgIn,3 and LaPyln,3 with typical
the case with CeRn,,’ CeRhin,® and possibly CePtSh. dimensions of X5X1 mn?, were grown from an indium-
The near-equivalent Kondo and magnetic ordering energ§ich flux. X-ray diffraction on powdered crystals
scales in this last regime provides an opportunity to test outndicates that the samples are single-phased and form in the
understanding of the interplay between these competing incubic PgRh,Sn;3 structure @m3n) first reported by
teractions. Rameikaet al® This structure has a single rare-earth site
In this paper we report the physical properties of the terwith cuboctahedral (2m) point symmetry and a Ce-Ce dis-
nary intermetallic compound GRYIn,5 that exhibits near- tance ofa,/2.1%*? The lattice parameters for the Ce and La
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FIG. 2. C/T vs T for CagPtln,3 and LaPtln,3; the data are
normalized per mole Ce or La. The inset shdiys,q (J/mole Ce K
vs T for CePyln,3; the dashed line is the specific heat due to a
Schottky anomaly involving two doublets separated by 25 K.

FIG. 1. Inverse magnetic susceptibility plotted as a function of
temperature for G#€yln,;. The solid line is a Curie-Weiss fit for
T>200K, and the inset shows thgtsaturates below 5 K.

compounds ara,=9.771 A anda,=9.812 A, respectively.

In order to ensure reproducibility in the electronic trans-ture C/T of CesPyln,3 below 10 K, and compare it to its
port and specific-heat measurements performed on the fluxxonmagnetic analog LByIn,5. The sharp peak at 0.95 K is
grown (Ce, LasPuln;; materials examined in this study, it indicative of a magnetic transition. Entropy considerations
was imperative that all samples used were free of excesgliscussed belowindicate that this feature stems from anti-
surface indium. To this end, all specimens were prescreenddrromagnetid AF) order in a doublet ground state. The up-
by ensuring that no resistive signature was evident affithe turn in C/T below 200 mK is well described by @~ T2
of indium (3.4 K). Dc magnetic susceptibility measurementsterm, and as such we associate this with a nuclear Schottky
were made with a Quantum-Design superconducting quarcontribution arising from the splitting of nuclear isospin lev-
tum interference device magnetometer in a field of 1 kOeels in the presence of the internal field produced by the AF
over the temperature range 2—350 K. The specific heat wasrder. The data display a broad minimurh @ K where
measured with a small-mass relaxation-time calorimeter foC/T~630 mJ/moleCeK In  comparison, C/T for
1.5 K<T<20 K, and with an adiabatic calorimeter for LagPylnis is smaller than the Ce data for all<20K. A
0.05 K<T<1.5 K. Resistivity measurements were madesmall anomaly is evident near 3 K, and this region is high-
with a conventional four-probe low-frequency ac techniquelighted in a plot of C/T vs T? shown in Fig. 3. TheC/T
while Hall measurements were done in a 10-kOe field with aanomaly centered a 3.3 K coincides with a zero resistivity
conventional four-probe Hall geometry and a low-frequencytransition at the same temperature. In an applied field of 2
ac bridge. The thermoelectric pow€FEP) was measured kOe, this resistive transition drops to 2.5 K, while 10 kOe is
with a slowly varying gradient technique. In all cases, elec-sufficient to move the transition below 1.5 K. From the 10-
trical sample contacts were made with silver conductivekOe data(Fig. 3) the Sommerfeld coefficient and Debye
paint or silver epoxy. Hydrostatic pressure-dependent resigemperature for LiPtIn, 5 are y=15mJ/mole LaR and 6,
tivity measurements were performed in a clamped BeCu=186 K, respectively. The magnitude of the jump @iT
pressure celf with Flourinert-75 as the pressure medium; and y are related byAC/T.=1.95y. This value forAC/T,
the operating pressures were determined from a Sn manorgeupled with the modest reduction in the resistive transition
eter. temperature in 2 kOe, signifies that this is an intrinsic super-

Ill. RESULTS 100

The temperature-dependent magnetic susceptibtly) LaPtIn
is depicted in Fig. 1. The susceptibility exhibits Curie-Weiss
behaviory=C/(T— 6) above 200 K, with an effective mo-
ment of 2.645/Ce, which is only slightly larger than the
full Hund’s rule value of 2.545/Ce expected for Ge. The
paramagneticd is —36 K, indicative of antiferromagnetic
interactions above 200 Ky(T) deviates from the Curie-
Weiss law below 200 K in a manner which suggests that the 0
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J=3Ce*" manifold is split by crystal field effects. Below 10 T2 (K>

K (see the inset at Fig.) ly saturates in a manner character- (K5

istic of a Fermi liquid, achieving a limiting value of, FIG. 3. The superconducting properties ofyPgln, 5 are high-
~63x 10 2 emu/mole Ce nea2 K before ordering magneti- lighted in this plot ofC/T vs T2 in zero applied fieldopen tri-
cally at lower temperatures. angles and in 10 kOe(solid circles. The solid line is a Debye-

In Fig. 2 we show the specific heat divided by tempera-model fit to the normal-state properties below 3.5 K.
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FIG. 4. (a) Ground-state magnetic contribution @ T plotted
vs T for Ce;Ptln,3. The inset shows the magnetic entrdpplotted
vs T belov 5 K with an arrow indicatingTy . (b) Ground-state
magneticC/T plotted vsT focusing on the data in the ordered state.
The solid line is a fit to the data using E@.) with A=1.05K, «
=1.9 J/mole Ce K, and y,=360 mJ/mole Ce K
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in Fig. 4(a), and the inset depicts the entroB{T) associated
with the data. While the full doublet entrof®/In 2 is present

by 10 K, only 25% ofRIn2 is released below . This
suggests that the ordered moment is heavily compensated by
Kondo interactions. The remaining (3R)n 2 entropy is re-
moved betweerTy and 10 K, as reflected by the unusual
extended tail inC/T above 1 K. The electronic contribution
to the specific heat is difficult to determine becaGg¢& does

not saturate abovéy; a simple entropy balancing construc-
tion gives an estimated electronic contributiory

=1 J/mole C K. The Kondo energy scal& for this y can

be determined from the relation appropriate for a doublet
ground state,yTy=(7/6)R.® This expression gived
~4.5K. This value is consistent with the slow, continuous
rise inC/T that is evident betwee5 K andTy . Below Ty,
Cmad T) [see Fig. 4b)] is best described by a model com-
posed of a linear electronic contributigT plus a term that
accounts for the contribution from antiferromagnetic spin
waves with the dispersion relatian= A+ Dk?:

Cinag= YoT + @A "2TH2e4/T[ 1+ (39/20(T/A)
+(51/32(T/A)?]. 1)

In this expression is the spin-wave gap, andis related to

the spin-wave stiffnes® by axD %2 As shown in Fig.
4(b), fitting Eq. (1) to the[Cyag— Cschotiyl data belowTy
yields an excellent fit with A=1.05K, «
=1.9J/mole Ce K, and a residual electronic contribution
¥o=2360mJ/mole Ce K" While a large remnanty is not
uncommon in AF U-based heavy fermiofithe same is not
true for Ce system¥ We note that largey, values in the
magnetically ordered state have also been reported for two

CondUCting transition and not a result of In flux Contamina-AF Compounds that are isostructural to 38'@“"13§

tion (H,=293 Oe for In.2* Hence LaPyIn, 3 is a moderately
strong-coupled 3.3-K superconductor. THig is similar to
those exhibited by theR) ;M ,Sn, ; stannides first reported by
Remeikaet al1°

Celn,Sny; orders atTy=2.0K, and displays a residual
Sommerfeld coefficient y,= 670 mJ/mole Ce K° while
U;Rh,Sny; orders aflfy=17.5 K with a residual Sommerfeld
coefficienty, =225 mJ/mole U K.

The nature of the low-temperature magnetic state of Ejectronic transport measurements support the magnetic
CePulng; can be ascertained by carefully examining theand Kondo configuration implied by the specific heat data.

magnetic contribution to the specific heat below 20 K.

Cmad T) is plotted in the inset to Fig. o, T) is defined
as Crnag= C(T) ~ Catiice— @T 2, Where Ciayice is the lattice
specific-heat contribution of LRYIn,;5 and theT 2 term

The temperature-dependent resistivitg(T) of both
CePtlny5 (solid line) and LaPyln, 3 (dashed lingfrom 100
mK to 325 K are presented in Fig. 5. {BIn,3 exhibits a
resistivity that increases monotonically with increasing tem-

accounts for the nuclear Schottky upturn below 200 mK.perature, while the Ce compound has a room-temperature

There is a considerable magnetic contribution G4T)

resistivity of 150u{) cm and a positivelp/d T below 300 K.

throughout the temperature region below 20 K, and the magthere is a shoulder ipce that is centered at 20 K, and a

netic entropy approached2n 2 at 20 K. The cuboctahedral
point symmetry at the rare-earth site splits the3 Hund’s
rule multiplet of Cé" into three doublets. The magnetic en-
tropy below 20 K indicates that there are two doublets influ
encingC(T) below 20 K, with the third doublet well outside

precipitous drop is evident below 10 K. No Fermi-liquid be-
havior (p~T?) is evident inpc, aboveTy . The inset shows
the Ce compound’s resistivity below 4 K, the AF transition

-manifests itself as an inflection point jat Ty . The resis-

tivity due to electrons scattering with AF spin waves de-

of this temperature window. The prominent broad peak inscribed by the dispersion relation employed in fitting the
Cmad T) centered at 10 K is nicely described by a Schottkyspecific heat is given Bf

model involving two doublets separated by=25K; this

Schottky contribution is denoted in the inset of Fig. 2 by the

dashed line.
Removal of the Schottky contribution @, T) clarifies

p(T)=po+ papA¥2TV%2 2T 1+ (2/3)(T/A)

+(2/15/(T/A)?], (2)

the nature of the magnetic ground state. The ground-statgherep, is a T-independent constant apg-=D ~%2. Equa-

magnetic specific hedtC g~ Cschotigd/ T Vs T is presented

tion (2) fits the T<Ty data extremely well with a spin-wave
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FIG. 5. (a) Resistivity vs temperature for GR4In,5 (solid line), é 40r
the nonmagnetic analog jRyulIn,; (dashed ling and pp,g for % 5
CePln,; (the dotted ling The inset shows the resistivity in the 20+ *
vicinity of the magnetic ordering transitiofTy is denoted by the 12.6 kbar
arrow). (b) Temperature-dependent Hall effeRt; (solid squares 0 s s . X
and thermopoweS (open circles of Ce;Ptyin;5. The solid line is a 0 1 2 3 4 5
fit to the Hall data that employs a skew scattering term. temperature (K)

FIG. 6. Pressure-dependepfT) for Ce;Pyln 5. The pressur
displayed includeP=0.1, 1.4, 5.6, 8.2, and 12.6 kbafa)
Pmad T.P) data forT<100K; (b) data in the vicinity ofTy. The
inset shows the pressure-dependent ordering temperature as deter-
ined by the location of the inflection point (T). The dashed
e represents an estimate Bf(P) determined from the pressure
dependence af,.

(0]

gap value A = 1.1 K) consistent with that obtained from the
fit to the C(T) data. As forT>Ty, there is no evidence for
Fermi-liquid behavior in the ordered state. Thes@gn,;
magnetic resistivitypag= pce— pLa (the dotted line in Fig.
5), exhibits a temperature dependence that is characteristic B
a heavy-fermion compound: a negatisip/d T above 50 K
that varies logarithmically with temperatureee Fig. 6a)], a
broad maximum at intermediate temperatures, and a sharQ 1010
drop at low temperatures. The shoulderdp. becomes a
broad hump centered @t,,,=12 K in ppag. The hump cen-
tered atT . IS Characteristic of the resistive anomaly pro-
duced in Kondo-lattice systems by a CEF level. A CEF-
derived resistivity feature typically occurs néb# 8,2 and

m3/C. No coherence-derived maximum is evident in
the data above 5 K. The Hall coefficient in correlated Ce
compounds is commonly described via a two-component
model; the first term i independent, and arises from con-
ventional carrier-concentration effec®,~ 1/ne, wheren is

the carrier concentration arelis the electron charge. The

as .Sl.JCh this featurg is consistent with the Schottky anomal¥econd term results from asymmetric skew scattering due to
splitting observed irC(T). I.t appears t.hf.it the “coherenpe the large magnetic moment present on the Ce ions. Com-
peak” commonly observed in the resistivity of Kondo lattice bined. the full Hall coefficient becom®s

compounds coincides with the CEF resistivity feature.

The thermoelectric powef of CePylng; for 5 K<T wg x(T)
<300K is depicted in Fig. ®). The TEP is positive at all Ri=Ro+ €97~ ~= Pmad T). (©)
temperatures, varies linearly with temperature above 100 K, B
and displays a peak with a maximum at 15 K. The TEP of Cevhere R, is the conventional Hall termg=$ for full-
Kondo systems is composed of three teffhét) a linear-in-  moment Ce,up is the Bohr magnetorkg is Boltzmann's
temperature term that stems from conventional carrier diffuconstant,x(T) is the T-dependent magnetic susceptibility,
sion, (2) a positive term stemming from incoherent scatteringand C is the susceptibility’s Curie constarg.is a scattering
from the CEF levels that peaks at rougHly= 8/324and(3)  constant that characterizes the strength of skew scattering;
a negative coherence peak that becomes large b&low values of¢ greater than 0.1 are physically unrealigicThe
The first two terms are clearly present in tB€T) data, and solid line in Fig. §b) is a fit to Eq. (3) with R,=1.1
the peak at 15 K is qualitatively consistent with the 25-K X 10~ °m*/C (corresponding ta~6x 10?2holes/crm) and
CEF splitting determined from the specific-heat data. Al-£=0.03. The fit is comparable in quality to that obtained for
though the data are always positive, the sharp drop below 1any canonical heavy-Fermion systefns.

K may be associated with the Kondo resonance term. The influence of pressuré® on the resistivity of
The temperature-dependent Hall coefficient>(5 K) CePYing5is presented in Fig. G(T,P) was measured from
measured in 10 kOe is also presented in Fidp).5As with  0.35 to 300 K in hydrostatic pressures ranging from 0.1 to
the TEPRy is positive and gradually increases with decreas-12.6 kbar, and the . T,P) data are plotted with respect to

ing temperature below 300 K, wher®y(300K)=1.1 a logarithmicT scale in Fig. 6a). At a pressure of 0.1 kbar
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p(T) exhibits a CEF-derived peak between 10 and 20 K, aneV/kbar, respective§? As such, CgPtln,; exhibits a
p>—In(T) region between 20 and 70 K, and a broad featurgyressure-dependent magnetic exchange energy that is similar
between 100 and 300 K that may herald the presence of thg other Kondo systems.
third doublet CEF level located roughly 200 K above the
magnetic ground statesg~200K). Increasing the pressure IV. DISCUSSION
above 0.1 kbar monotonically increases the resistivity
throughout the paramagnetic regime, and it also steadily in- The ambient-pressure electronic transport, magnetic sus-
creases the I slope between 20 and 70 K. The data in Fig. ceptibility, and specific-heat data strongly support the view-
6(a) indicate that pressure does not have a significant effequoint that CgPyln,; is a heavy-fermion antiferromagnet.
upon the temperatur€,,,,, Where the resistivity peaks near The limited entropy present &ty and the extended tail in
20 K (dTpa/dP=12+22 mK/kbar), nor on the location of C/T evident betweefTy and 10 K are consistent with B¢
the broad anomaly centered near 200 K. Since CEF-deriveaf roughly 5 K. Despite these consistencies, the possibility
resistivity features are relatively insensitive to small volumeremains that the tail results from critical fluctuations, disor-
changes, the pressure-insensitivitfeatures at 20 and 200 K der, or magnetic frustration. Critical fluctuations generally
are likely dominated by scattering from excited CEF levels.influence the specmc heat only over a very narrow tempera-
The influence of pressure on the ordering transition is théure range abov@,,’ so it seems doubtful that fluctuations
focus of Fig. 6b). Equation(2) continues to provide a good could produce the tail present @/T. With regard to disor-
fit to the data belovil'y at all pressures to 12.6 kbar. Pressureder, evidence for site exchange in theRh,Sn; structure
acts to reduce the residual resistivity and increase the was recently observed in GRu,Ge 5, % but the key ingredi-
change in resistivity that occurs when the material is warmeent for this interpretatioria significantly reduced magnetic
aboveTy(P). The inflection poinfmaximum indp/dT) that moment due to differing Ce site valengés not present in
marks Ty increases with pressure at the raddy/dP  Ce&Pylnis. Similarly, while frustration can led to an ex-
=23 mK/kbar. tended tail inC/T,! the cuboctahedral Ce site symmetry in
Thep(T,P) data in Fig. 6a) provide a means of deducing CePyln;; does not appear to be amicable to magnetic frus-
both the pressure dependence of the magnetic exchange dration. In the end, the experimental features that support a
ergy, and the degree to which tfig variation with pressure heavy fermion interpretation ar@) the entropy argument,
stems fromJg( P). The px —In(T) relationship for tempera- (b) the large residualy, present belowTy, (c) a Fermi-
tures between 20 and 70 Kcig. 6(a)] occurs because the liquid-like saturation iny near 2 K corresponding to a Wil-
lower-lying doublet ats;=25K is almost fully occupied son ratio betweery and x, of R=4, and(d) the precipitous
while the higher-lying doublet af,~200K is only begin- drop in p(T) below 20 K. While the importance of spin-
ning to be populated in this temperature regime. Under theswave scattering in the ordered state and the crystal-field
conditions, the slop&=dp/In T is given by? anomaly centered &k, in p(T) complicate a straightfor-
ward interpretation of the resistivity dafand presumably
Amm (A\2—1) account for the absence of B Fermi-liquid regime in
F=( )N(EF)ZJgX : (4)  p(T)], the single-impurity Kondo-like resistivity above 50 K
e*h (2J+1)” and the large drop ip betweenT, and 20 K are consistent
) _ ) _ with a strongly renormalized electronic state and an ap-
wherem* is theseffecnve carrier mass,, is the volume per proach to coherence beloW,gy.
Ce momentJ=3 for Ce, and); is the degeneracy of the ~ The positived Ty /dP evident in thep(P,T) data is the
occupied CEF levels. Pressure-dependent valuek,ofan  one piece of experimental data that is difficult to reconcile
be calculated by combining E¢#) with experimental values ith the heavy-fermion interpretation. The Doniach Kondo
for I'(P), and by assuming tham*, v,, and N(Ef)  pecklace mod@lgenerally provides a framework for qualita-
=2.1eV ! (Ref. 26 are pressure independedf, varies lin-  tively understanding the pressure response of a Ce
early with P at the ratedJe,/dP=0.84 meV/kbar, and the compound®®2In this model, a system with both magnetic
estimated exchange energies at 0.1 and 12.6 kbar-881  order and a significantly enhancedshould display a nega-
and —99.0 meV, respectively. Given the expressi®f  tive dTy/dP. That is, pressure should incredse,N(Eg)|
«JZ,, theJe,(P) values can be used to derive the variation ofin a heavy Ce compound, in turn increasing the Kondo com-
the Neel temperature with pressure, and this can be compensation of the local moments and lowerifg. This is just
pared toT(P) as determined by tracking the onset of mag-what is observed in the Ce)8i, (M =Ag, Au, Pd, and Rh
netic order in the resistivity. The estimated variation ofseries where volumetric considerations lead to local-moment
Tn(P)=Ty(0)J2(P)/J2(0) [the dashed line in the inset to order at one end and heavy-fermion behavior at the other
Fig. 6(b)] matches thd values determined from the inflec- extreme®® The Doniach model also predicts a maximum in
tion point in p(T,P) surprisingly well. The variation of Ty(P) which has been experimentally confirmed in moder-
Ty With Jg, for CesPuin, g is d Ty /dJe=27 mK/meV. This ately heavy electron magnetsin contrast, a positive
value for CgPyln;z can be compared to CeAl dTy/dP for CePtln,3 combined with substantial thermo-
(|dTy/dJey =~ 130mK/meV, dJg,/dP = 0.33 meV/kbar  dynamic and transport evidence of heavy electron behavior,
which orders antiferromagnetically near 4°k*® More gen-  suggests that this material does not fit into the Doniach phase
erally, Ce Kondo systems exhilid Ty /dJe anddJe,/dP  diagram in an obvious way. A determination of the effects of
values ranging from 0 to 200 mK/meV, and from 0.2 to 1.0pressure onTi is required to confirm this possibility. The

*
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presence of the crystal-field anomaly gifT) makes it im- that a large residual Sommerfeld coefficient exists well be-
possible to unambiguously determine the influence of presow Ty, and that contrary to the Doniach phase diagram
sure onTyg from p(P,T) data. Hence pressure-dependentpressure acts to increas&y. Neutron-scattering and
specific heat measurements would be helpful in determiningressure-dependent thermodynamic measurements are war-
the effects of pressure ofk through the influence of pres- ranted to further explore the ramifications of our observa-
sure ony,, as would extending resistivity measurements totions. Clearly, the BRh,Sn;; structure discovered more than
much higher pressures. Neutron quasielastic linewidth mea0 years ago by Remeilat al. still deserves our attention.
surements, which are a more direct probergf, combined
with neutron-diffraction measurements of the ordered mo-
ment would be helpful in clarifying our understanding of
CePyln 5 and its relationship to the Doniach model. The authors thank P. Pagliuso for useful discussions.

In summary, thermodynamic and ambient-pressure trandA/lork at Los Alamos was performed under the auspices of
port and magnetic measurements show thafP€m,; is a  the U.S. Department of Energy. Z.F. acknowledges partial
heavy-fermion antiferromagnet witiy~1 K andTy~5 K. support from the N.S.F(Grant Nos. DMR-9870034 and
What makes this material a source of continuing interest i©OMR-9971348.
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