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Synthesis and properties of new metallic compounds with covalent networks
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A new silicide was prepared and the structure was solved by single X-ray
crystal structure analysis. The structure of the silicide contains Sil5 cages which share their
faces to form three dimensional clathrate structure. This is the fifth clathrate structure for
silicon clathrate compounds.

Solid solutions of Y1-xLuxGe3 were prepared by changing Lu/Y ratios. We examined the variation of Tc
vs Lu content. The x = 0.17 sample showed the Tc of 4.0 K. This is the highest Tc in the system. We
calculated the band structure of both end members by DFT calculations to discuss the substantial Tc
change. The reason why substitution of small amount of Lu for Y caused the substantial increase of

Tc is that Lu atoms increase the interlayer interaction and enhance the three dimensional character

of the conduction band.
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Compound Clemumol~ ' K™Y 8 (K) yo (emu mol 1) Meii (g) Temp. Range (K)
CepooCoysShg g5Gea 51 0.563 (3) 0.27 (1) 0.0544 (1) 212 (2.54) 2-295
PrporCosSbas2Gen g1 1.78(4) —27 (1) 0.0401 (2) 357 (3.58) 30-250
Ndp 5 CoySbg gy Ges 25 122(3) 1.33 (8) 0.0175 (7) 312 (3.62) 4-300
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