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The e ects of Cr doping on the electronic structure of semiconducting MnTe have been
investigated by using electron and optical spectroscopies. All Crx Mn1 x Te samples grown as
polycrystalline lms by molecular beam epitaxy on Si(100) substrates showed a NiAs structure with
little change in lattice parameters for x  0.15. X-ray photoelectron spectroscopy and spectroscopic
ellipsometry results suggest the existence of spin-polarized Mn d bands in Crx Mn1 x Te. The
majority- and the minority-spin d bands are likely to be located 4 eV below and 3 eV above
the Fermi level, respectively. The direct optical-band-gap of Crx Mn1 x Te is found to gradually
decrease with increasing x in the infrared region. A ferromagnetic behavior was observed for the
Crx Mn1 x Te lms. The possible origin for the ferromagnetism is the coupling of Cr spins mediated
by spin-polarized holes in the valence bands created through the hybridization between Te p and
Cr d states.
PACS numbers: 75.50.Pp, 73.20.At, 78.40.Fy, 78.20.-e
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I.

Some of the transition-metal chalcogenides (TMCs),
such as CrTe (with a Curie temperature TC = 340 K) and
CrSb (TC = 400 K) with metallic conductivity have been
reported to show ferromagnetism [3{5]. On the other
hand, MnTe, isostructural to CrTe (hexagonal NiAs crystal structure), is semiconducting with an antiferromagnetic spin arrangement at temperatures below the Neel
temperature TN = 310 K [6]. Thus, it would be interesting to dope Cr into MnTe and to investigate how the
electronic structure and the related optical and magnetic
properties evolve.
In this study, thin Crx Mn1 x Te lms were grown by
using molecular beam epitaxy (MBE) and their physical
properties were investigated. These compounds exhibited interesting electronic, optical and magnetic properties attributable to the incomplete d-shells of Mn and Cr.
Based on the experimental data, the electronic structure
of MnTe and its variation with Cr doping are gured out.
A ferromagnetic behavior was observed for Crx Mn1 x Te
and its possible origin is discussed.

INTRODUCTION

Ferromagnetic semiconductors (FSs), in which ferromagnetism coexists with semiconducting properties,
have been paid a great deal of attention recently due to
their possible device applications as well as interesting
electronic and magnetic properties. In order for the FSs
to be useful for accomplishing spin-transport devices, the
carriers in them need to remain well spin-polarized at
temperatures above room temperature. A number of
FSs have been introduced recently by doping magnetic
(mostly 3d transition metal) elements into nonmagnetic
semiconductors such as GaAs and ZnO [1]. Although
these FSs have been found to have high Curie temperatures, the observed ferromagnetic properties frequently
turned out to be attributable to magnetic clusters, so
the origin of the diluted ferromagnetism is not yet understood clearly [2].
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