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ABSTRACT

The itinerant ferromagnetism is reported in 4,7,,P, (4 = lanthanoid, Group 2-4 element, 7 = transition
metal) with Zr,Fe,,P,-type structure. In order to investigate the behavior of electrons in this structure, we have
synthesized single crystals of (Ca, Mg ),Co,,P; and measured magnetizations. From magnetic susceptibility,
we found that Ca,Co,,P; shows a ferromagnetic transition at 7. = 78 K, which is attributed to the Co-3d itinerant
electrons. We also found the Curie temperature decreases and eventually disappears around x~0.6, when Ca is
substituted by Mg. It has been suggested that the electronic density of states changes and the magnetic state of this
system crosses the quantum critical point due to the positive chemical-pressure effect of the Ca substitution by Mg.
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Fig. 1 Lattice constants, a (solid circle) and ¢ (solid square) of
(Ca,; Mg,),Co,,P;.
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Fig. 2 Plots of substitution ratios estimated from Vegard rule x, against
nominal ratio xy.
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Fig.3 Temperature dependence of magnetic susceptibility for -200 — I | | | A}

(Ca, Mg,),Co,P, measured at 1 T and at 3 T (only for x = 1).
The inset shows the high magnetic-field susceptibility part of the
ferromagnetic sample.
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Fig. 5 Saturation magnetic moment pg (solid square), effective magnetic
moment p.; (open square), Curie temperature 7. (open triangle),
and Weiss temperature 8 (solid triangle) for (Ca, _Mg,),Co,,P,.
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Fig. 4 Arrott plots for (a) Ca,Co,,P;, (b) (Ca, ;Mg ,5),Co,,P;, (¢) (Ca, ;Mg 1;),Coy,P;.
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Fig. 6 Electronic density of states for (a) non-magnetic Ca,Co,,P,, (b) non-magnetic Mg,Co,P., (c) ferromagnetic Ca,Co,P;, (d) ferromagnetic Mg,Co,,P,.
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Fig. 7 Takahashi plots (universal Rhodes-Wohlfarth plots) for Ca,Co,,P;,
(solid circles). Open circles indicate for other typical itinerant
ferromagnetic materials.
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