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Figutr 1 The XRD patterns of Ni44Mn45Sn10R (R=Al, Ga, In and
Sn) alloys at room temperature. Inset shows the enlarged (2 2 0) peaks
of the alloys.
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Table 1 The values of lattice constant (a,) and cell volume V. of austenite at room temperature, characteristic temperatures of MT, valence
electron concentration e/a and electron density n for NizsMnysSnjoR (R=Al, Ga, In and Sn) alloys

R a;(A) Ve (A%) M, (K) M; (K) A (K) A (K) ela Electron density (n/nm®)
Sn 5.9972 215.7 245.7 225.6 234.5 2524 7.99 592.68
In 5.9958 215.55 243 223.2 236.3 250.4 7.98 592.35
Al 5.9918 215.12 257.9 246.9 246.9 260.2 7.98 593.53
Ga 5.9891 214.82 267.7 252.9 252.9 2725 7.98 594.36
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Figure 2 (Color online) The temperature dependence of magneti-
zation for NiusMnysSnjoR (R=Al, Ga, In and Sn) alloys on heating and
cooling under a magnetic field of 1000 Oe.
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Figure 3 The variation of martensite start temperature M, with e/a (a)
and cell volume (b).
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Figure 4 The variations of MT temperatures with electron density.
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The relationship between MT temperature and electron
density of Ni-Mn based Heusler alloys
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Valence electron concentration and cell volume are the two main factors influencing MT temperatures for Ni-Mn
based Heusler alloys. In order to investigate the mechanism of MT temperatures in Ni-Mn alloys, we study the
substitution of Al, Ga and In elements of the III main group for Sn in the NiyyMnysSn;; alloy at an off- stoichiometric
composition. The result indicates that it has smaller ionic radius and fewer valence electrons for Al, Ga and In than
that of Sn and induce a reduction on valence electron and the volume of unite cell. However, the MT temperatures
neither show a monotonous reduction nor enhancement with the two factors, which indicate that the effect of either
valence electron concentration or cell volume can explain the variations of MT temperatures in NiggMnysSn R (R=Al,
Ga, In and Sn). Combining the factors of valence electron concentration and cell volume, electron density is proposed
more proper to describe the variation of MT temperatures in Ni-Mn ferromagnetic shape memory alloys, in which
MT temperatures increase with increasing the density of electron.
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