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Abstract. We have synthesized PrPtsAg and PrPf;Xu compoids for the first time and
report their crystal structure, as well as magnetic ajdf physical properties in the temperature
range of 1.9 K to 300 K. Both compounds are derivell krom the subgtitution of Pt with Ag and
Au, respectively in the parent compound PrPyawhich\crgstallizes iA ¥he hexagonal CaCus-type

structure. Here we observed the preservation 5-type structure under such
substitutions, which is in contrast to the obse g and PrCusAu adopting the
cubic MgCusSn-type structure upon gubstitutio ent hexagonal PrCus. The temperature
dependences of specific heat Cy,(T'), (T') of PrPt4Ag show an anomaly
at 7.6 K. This is absent in the mg (T'), thus suggesting a possible multipolar
ordering of the Pr3" momen hep hand does not show any anomaly but an

upturn in C,(T")/T below 2 »ndRgRins 1.23 J/(mol K?) at 1.9 K. In addition, p(T)
~ T for nearly a decade 2 re. Thés# observations for PrPt4Au are the hallmark of
a non-Fermi liquid (nFL Raracteristic of a system near a quantum critical
point. The analysgs ITe '»(T') for PrPt4Ag and PrPtsAu give values of the
Sommerfeld coeffick
a significant ghké

the qudiparticle mass in the two compounds.

1. Introduction

PrPts is a Van-Vleck paramagnet that has been studied mostly for nuclear cooling by adiabatic
demagnetization [1]. This technique profits from the high nuclear spin (I = 5/2) of the only
known stable '4!'Pr isotope. It crystallizes in the hexagonal CaCus-type structure with space
group P6/mmm (No. 191) [2]. It has been observed that the lack of magnetic ordering in
PrPts is associated with its weak exchange interaction [3]. In addition, magnetization studies
have revealed a nuclear spontaneous ferromagnetic Weiss temperature, 6, = 2 mK, which is
attributed to nuclear hyperfine enhancement in the system [4]. In a substitution study by Malik
et al. [5], the RPt4In (R = La-Tm) compounds, which represent a doping of 20% on the Pt
site, were reported to adopt the cubic MgCuySn-type structure with the exception of TmPt4In
which forms in the CugAu-type structure. Also, ErPt4In and HoPt4In were observed to possess
a mixture of MgCuySn and CusAu phases as evidenced from the X-ray diffraction patterns.
PrPt4In was reported to remain paramagnetic down to 4.2 K [5]. Here we report the synthesis,
as well as the magnetic and physical properties of the new compounds PrPt4Ag and PrPt;Au.
Interestingly, it was found that both compounds crystallize in the same hexagonal CaCus parent
structure. This is in contrast with the observations in PrCusAg and PrCuyAu [6, 7] which adopt
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Figure 4. (a) Temperature dependence of electrical resistivity, p(7"), of PrPt4Ag. Inset: Low-T'
plot of p against T? together with a fit (red line) described in thetext_(b) Plot of p(T) against
T of PrPt4Au. Inset: Low-T plot of p and the red line is a i

experiments below 2 K in order to further unravel t
these two non-Kramers-ion systems.
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