substance: chalcogenides of Mn, Tc, Re
property: crystal structure, physical properties, general characterization

Cubic a-MnS appears to be stable above motemperature. The3- and y-phases can be prepared at low
temperatures, but they transfoito the a-phase above 20Q [67S]. Thea-phase is retained at all temperatures.
Photoelectron spectroscopy has conéid a M#*:3® valence band [78H], but holes in this band have a
mobility that is not activated [78H] even though thmnganese atas carry a localized, high-spin atic
moment [56C]. Reversal of the sign of the Hall effect witmperature, Fig. 1, is attributed tonauch larger
electronmobility in the Mn:4s conduction band than hatebility in the valence band, (s® authors assign the
charge-transfer optical absorption edge to Mb:Bather than Mn:3#isl). The properties foa-MnSe are
similar. MnTe, on the other hand, has the B8 structure with the top of the®Tmbgd above the M:3d® band
[77A], and lattice holenobilities are about 50 c#fV s. However, driftmobilities are lowerednarkedly as the
temperature is raised throhgly = 310 K because of a largeagnon-drag contribution [64W]. Thimagnon-
drag contribution increases the Seebeck coefficient and the resistivity as shown in Fig. 2.

Antiferromagnetic Mng has the pyrite structure withrdéric anions [59H]; te o-antibonding S — S orbitals of

a dimer are enpty with energies above the top of the cationic conduction band. As in MnS, photoelectron
spectroscopy [59H] indicates that the valence band is the high-sgihd#hband responsible for the localized
atamic moments, which order belovliy = 48.2 K [68L]. Themagnetic susceptibility data suggest that holes in

the Mré*:3d® valence band have non-activatedbilities, as was found fax-MnS [78H]. The transport data for
isostructural MnTg show evidence of a magnon drag, which should be even more pronouncedifvBRIS

The technetim and rhenim disulfides, diselenides and ditellurides are layeredpounds having distorted
CdCb structures [71W] as a result ofngetalimetal bonding that changes the translationatragtry so as to

split the d bands into a filled valence band and empty conduction bands.
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Fig. 1.
a-MnS. Hall coefficient vs. reciprocal temperature for a sintered bar [78H].
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Fig. 2.

MnTe. Thermoelectric power (a) and resistivity perpendicular t@ #nds (b) vs. temperature for a degenerate
p-type sample [64W].
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