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Electronic state of hollandite-type manganese oxides
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Electronic structure of the hollandide-type manganese oxides (NH4)xMngO;s was investigated by means of
photoemission spectroscopy measurements at BL-27SU in SPring-8. It is found that the valence band of the
material is composed of Mn 3d and O 2p orbital, and that the average oxidation state of Mn ion is estimated to
be +3.8 from spectrum analysis of Mn 3s core level. It is also found from the temperature dependence of Mn
3s spectrum that a charge separation of Mn ion occurs below 180 K.
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Fig. 1. (a) The crystal structure of (NH,)MngO¢
with tetragonal unit cell of a = 9.85 A and ¢ = 2.85
A. (b) The linkage of the double chains viewed

perpendicular to the c-axis.
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Fig. 2. Valence—band spectrum of (NH4),MngO¢. The

valence band is composed of Mn3d and O2p orbital.
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Fig. 3. Mn 3s photoemission spectra at various

temperatures.
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