STRUCTURAL AND MAGNETIC PROPERITES OF (Nd,Y)2CoIn8 COMPOUNDS
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INTRODUCTION


The large family of tetragonal compounds that can be generally written as RmTX3m+2 (R = rare earth, T = transition metal, X = In, Ga, m = 1 or 2) exhibit complex phase diagrams with a large variety of ground states such as magnetic order, unconventional superconductivity, or non Fermi-liquid behavior. Several unconventional superconductors are found among the Ce-based R2TX8 compounds - Ce2CoIn8, Ce2RhIn8 and Ce2PdIn8 [1-3]. As the heavy fermion superconductivity in Ce2TX8 is presumably magnetically mediated, studies of non-Kondo isostructural magnetic materials are important to investigate the evolution of the f-electron magnetism in these compounds. Their magnetic properties are strongly influenced by the crystal field acting on the rare-earth ions.


We have studied the development of magnetic behavior in the (Nd,Y)2CoIn8 series. Previous study on pure Nd2CoIn8 revealed antiferromagnetic ordering with the Néel temperature of TN = 10 K [4]. By Y substitution, we expect suppression of the magnetic order. The structural properties of polycrystalline samples were studied by x-ray diffraction, the magnetic and transport properties were investigated by electrical resistivity measurements. 
EXPERIMENTAL

The polycrystalline Nd1-xYxCoIn8 (x = 0.0, 0.1, 0.2 and 0.3) samples were prepared by arc-melting pure elements (3N for Nd, Y and Co, 6N for In) in a mono-arc furnace under protection of an argon atmosphere. The ingots were turned and re-melted three times to achieve better homogeneity. We add about 1% of In access to account for higher In evaporation. After melting we left our samples in annealing oven for 14 days at 600°C.

The X-ray diffraction was measured on powder samples using the Cu K( radiation. The electrical resistivity was measured using a conventional four-probe method on ~1 x 1 x 5 mm bar-shaped samples at temperatures from 4 K to 300 K
RESULTS

The X-ray diffraction confirmed the expected tetragonal structure (see Fig.1) for all studied compounds. The diffraction patterns were analyzed by Rietveld method using the Fullprof program [5]. The determined lattice parameters are summarized in Table 1. We do not observe any significant structural changes in the series. The comparison of diffraction patters taken before and after the annealing process, shown on Fig.2, demonstrates the positive effect of annealing.
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Fig. 1. Crystal structure of Nd2CoIn8
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Fig.2 Diffraction pattern before (grey) and after (black) leaving samples in anealing oven. Unwanted peaks are suppressed and demanded peaks are bigger. The stripes below the pattern show Bragg positions of the R2TX8 phase (top row) and pure indium (bottom row).
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Fig.3. Low temperature part of electrical resistivity of studied compounds.

TAB. 2. Yttrium substitution effects.

	Y content (%)
	a(Å)
	c(Å)
	TN (K)

	0
	4,6182
	12,1598
	9,0 (5)

	10
	4,6120
	12,1759
	7,6 (5)

	20
	4,6152
	12,1831
	7,5 (5)

	30
	4,6052
	12,1626
	6,2 (5)


The measured electrical resistivity is represented in Fig.3. We observed usual metallic behaviour of decreasing resistivity with decreasing temperature. The temperature of magnetic ordering can be determined as a kink in the measured data at low temperatures. The determined values are summarized in table 1. The ordering temperature of pure Nd2CoIn8 is in a good agreement, within the experimental errors, with the previously published data [4]. The temperature of magnetic ordering then decreases with increasing the yttrium content but the magnetic order persists at least up to 30 % of yttrium substitution. To suppress the magnetic order completely, probably much higher yttrium concentration should be considered. 
CONCLUSIONS

We have investigated the (Nd,Y)2CoIn8 series by means of X-ray diffraction and electrical resistivity measurements. The yttrium substitution causes gradual decrease of the ordering temperature, but Y content higher than 30% would be necessary to suppress the magnetic order completely. The overall character of the magnetic phase transition remains unchanged, the lattice parameters do not change significantly in the whole series.
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