Synthesis and physical properties of pyrochlore iridium oxides
Pb2_$CaxITQO7_y
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Abstract

Pyrochlore iridium oxides Pba_;Ca,lroO7—, (2=0.0, 0.2, 0.4, 0.6, 0.8) were prepared by solid state reaction. The
electrical resistivity and the magnetic susceptibility were measured between 4.2 and 300 K. These compounds show
metallic conductivity and obey the Curie-Weiss law with temperature independent term. The metallic conductivity
of PbalIr2O7 is suppressed by the Ca substitution for Pb site.
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1. Introduction

Recently, the pyrochlore oxide Cd2Re2O7 has been
reported to exhibit superconductivity at ~ 1 K. [1,2]
Metallic pyrochlore oxides are very attractive in terms
of magnetic frustration system. Pyrochlore oxide
PbaIraO7_, has been reported to show a good metal-
lic conductivity [3,4]. However, physical properties in
detail are not revealed. We have synthesized solid so-
lution Pba_;CaglraO7_, and measured its electrical
resistivity and magnetic susceptibility between 4.2
and 300 K.

2. Experimental

The polycrystalline samples of Pby_;CaglraO7_y
were prepared from PbO, CaCOgs, and IrO2 by solid
state reaction. The phase identification was performed
by powder X-ray diffraction (XRD) profile experiment.
Electrical resistivity measurements were conducted
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by usual d.c. four-probe method. Magnetizations were
measured with a SQUID magnetometer.

3. Results and discussions

The all peaks in the XRD profiles of z = 0.0,0.2
can be indexed by a cubic pyrochlore lattice, from
which lattice parameters were obtained to be 10.276
and 10.268 A, respectively. The small difference from
the previously reported value 10.271 A for = = 0.0 [3]
may come from oxygen non-stoichiometry. The sam-
ples of x = 0.4,0.6,0.8 included a small amount of im-
purity phase, e.g., CazIrOy4, IrO2, however, the lattice
parameters obey the Vegard’s law as shown in Fig. 1,
which suggests that the Ca substitution for the Pb site
would be achieved in Pba_,Cag lraO7—_y.

Figure 2 shows the temperature dependence of
normalized resistivity p/psoox with that at 300 K in
Pba_.CarlroO7_y. The inset of Fig. 2 shows the Ca
content x variation of the resistivity at 4.2 and 300 K.
The metallic conductivity of PbalraO7_, is suppressed
by the Ca substitution for Pb site. As the Ca content
(z) increases, the temperature gradient of resistivity
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Fig. 1. Ca content (z) variation of lattice parameter (a) in
Pbg_xCamIr207.
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Fig. 2. Temperature dependence of normalized resistivity
(p/p30ok) in Pba_,CazlraO7_,. The inset shows the Ca con-
tent x variation of the resistivity at 4.2 and 300 K.

is smaller. The t2; bandwidth of these compounds is
very sensitive to their crystal structure [5,6].

The magnetic susceptibility (x) of Pba_gCaglraO7_y
obeys the Curie-Weiss law with a temperature inde-
pendent term, i.e., x = C/(T — ©) + xTip. Figure 3
shows the Ca content z variations of the fitted param-
eters (the effective moment peg estimated from the
Curie constant C, the Weiss temperature O, and the
temperature independent susceptibility xrip). The
et and the negative © in these metallic compounds
may suggest a localized character of electrons antifer-
romagnetically interacting with each other. The xrip
may come from the Pauli paramagnetism and the Van
Vleck paramagnetism.

The systematic study in Pby_;CagIroO7_, has been
proceeding now. So far, no superconductivity can be
found in this system. The further information in detail
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Fig. 3. Ca content x variations of effective moment perr, Weiss
temperature ©, and temperature-independent term xrip in
Pb2_$CamIr207_y.

will be reported elsewhere.
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