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at the Fe/MgO(100) interface do not detect any oxygen diffusion in
the Fe film showing a sharp interface with the Fe crystallographic cell
tetragonally distorted to match the MgO crystal lattice. These results
will be discussed in relation to the magnetic properties of the systems.
[1] P. Luches et al, Phys. Rev. Lett. 96, 106106 (2006).
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In the earlier studies [1, 2] it was found that an interface of CaF2(110)/
Si(001) with non-trivial relations was formed during CaF, epitaxial
growth on Si(001) surface at high temperature. The atomic structure
of this interface was related to the formation of the wetting layer
consisting of nanostripes running along [110] direction. In order
to investigate the structure of the interface in situ surface X-ray
diffraction (SXRD) measurements were carried out at the BL13XU
of SPring-8. CaF, of 0.7-2.0 monolayer was grown on Si(001)
substrate and over 40 in-plane reflections and 8 fractional order rods
were measured. SXRD revealed the 3 X 1-like surface reconstruction
(fig. 1) which is consistent with the electron diffraction studies
[2]. A two-dimensional structural model was constructed based on
the electron density distribution obtained from in-plane reflectioin
data. The intensity profiles along the rods, reflecting the electron
density distribution across the interface, suggested that more than
one molecular layer
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Recently fully epitaxial Fe/MgO/Fe MTJs have the likelihood of an
extremely high MR ratio because of the coherent tunneling effect.
For conservation of wave function coherency, an electronic structure
at the interface is important. In this paper we discuss the electronic
states at the interface of Fe/MgO magnetic tunneling junction by
measuring magnetic Compton profiles (MCPs). Fe(xnm)/MgO(1nm)
(x=4,10) multilayes were fabricated on Si(111) substrates and Al foil
substrates by R.F. sputtering. Total thickness was adjusted to about
1000nm. The texture of Fe(200) and MgO(200) was confirmed by
XRD measurements. No Fe oxide diffraction peak was observed.
Magnetization measurements showed magnetic dead layer of 1nm at
the interface. The MCP measurements
were carried out at SPring-8-BLOSW
and KEK-PF-ARNEI1AI. Fig.1(a),(b)
show the MCPs of the Fe/MgO
multilayers. The “hollow” around
the pz=0 is deeper in the case of the
Fe(4nm)/MgO(1nm) than Fe(10nm)/
MgO(1nm). This indicates existence
of relatively large spin polarization of
conduction electron at the interface
and suggests that the spin polarization
of conduction electron remain
although the Fe3d magnetization
disappears.
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Thin films of chromium (Cr) were epitaxially grown on MgO(001)
substrates by means of molecular beam epitaxy (MBE) and studied
by in-situ reflection high energy electron diffraction (RHEED) and
ex-situ X-ray diffraction. Depositions of the Cr films were carried
out from room temperature to 973K with vacuum of the order of
10-5 Pa. Epitaxial relations of Cr(001)//MgO(001) and Cr[100]//
MgO[110] were obtained. We find that Cr(001) layers grown at the
temperature higher than 673K and slow deposition rate of 0.1 nm/
s shows 2X2 surface reconstructions. Epitaxial growth progressed
further, clear horizontally-elongated RHEED streaks were found
when the azimuth of the incident electron beam was parallel to the
Cr[100] and superposed to usual streak and spotty pattern. Horizontal
streaks were observed under following conditions; (1) low deposition
rate and (2) high substrate temperature. Horizontal RHEED streaks
can be speculated that the Cr thin films have wire-like structures
along with [110] direction of Cr layer and was somewhat related to
the existence of oxygen in the residual gas. X-ray diffraction from the
Cr film, however, revealed that no evidence of chromium oxide, such
as Cr,0s, was found.



