Electronic structure of Fe,VGa
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The physics of d-electron intermetallic compounds with electronic gaps or pseudo-
gaps at the Fermi level continues to attract attention. This gap (pseudogap) in materials
containing localized magnetic orbitals may be due to hybridization or Kondo-type singlet
formalism (e.g. [1]). Recently, the Heusler-type Fe,VAI [2] and Fe,TiSn [3] compounds were
discussed as the d-Kondo-insulators of the FeSi-type [4] due to their unusual electric transport
and thermodynamic properties. Namely, the electrical resistivity of the both compounds
exhibits semiconducting behavior and the low-T specific-heat data revealed an unusual upturn
in C/T, commonly observed in most heavy fermion systems. From the band-structure calcula-
tions and infrared studies, however, Fe,VAl [5] and Fe,TiSn [6] are semimetals with
a pseudogap at the Fermi level. In our recent work [7] we discussed the low-T properties of
these Fe-compounds on the base of Kimball-Falicov model [8], which well describes the
temperature characteristics attributed to the narrow d-antisite band, strongly correlated and
located at the Fermi level. Now, we present the band-structure calculations for Fe,VGa, which
also has a pseudogap at the Fermi level and is nonmagnetic. An atomic disorder leads to
a weakly magnetic behaviors, and the antisite Fe-defects also locate the d-states at the Fermi
level, which form a narrow and strongly correlated d-band.

[1] L. Degiorgi, Rev. Mod. Phys. 71 (1999) 687.

[2] Y. Nishino, M. Kato, S. Asano, K. Soda, M. Hayasaki, and U. Mizutani, Phys. Rev. Lett. 79 (1997)
1909.

[3] A. Slebarski, M.B. Maple, E.J. Freeman, C. Sirvent, D. Tworuszka, M. Orzechowska, A. Wrona,
A. Jezierski, S. Chiuzbaian, and M. Neumann, Phys. Rev. B 62 (2000) 3296.

[4] Z. Schlesinger, Z. Fisk, H.-T. Zhang, M.B. Maple, J.F. DiTusa, and G. Aeppli, Phys. Rev. Lett. 71
(1993) 1748.

[5] H. Okumara, J. Kawahara, T. Nanba, S. Kimura, K. Soda, U. Mizutani, Y. Nishino, M. Kato,
1. Shimoyama, H. Miura, K. Fukui, K. Nakagawa, and T. Kinoshita, Phys. Rev. Lett. 84 (2000) 3674.

[6] S.V. Dordevic, D.N. Basov, A. Slebarski, and M.B. Maple, Phys. Rev. B 66 (2002) 75122.

[7TA. Slebarski, J. Deniszczyk, W. Borgiet, A. Jezierski, M. Swatek, A. Winiarska, M.B. Maple, and
W.M. Yuhasz, Phys. Rev. B 69 (2004) 155118.

[8] S.H. Liu, Physica B 240 (1997) 49.

Name of the presenting author (poster): Jerzy Goraus
e-mail address: slebar@us.edu.pl
url’s: http://www.uranos.cto.us.edu.pl/~physics/pl/index.html

45



