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Epitaxial Growth of Cu and Ni Films Deposited on MgO and Diamond Substrates and
Measurements of Magneto-optical Kerr Spectra on the Epitaxial Ni Films
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Ni and Cu thin films of about 100 and 50 nm were
deposited on MgO(001), (110), (111), and diamond(001)
substrates by using a molecular beam epitaxy (MBE)
method. Their growth mechanisms were investigated
by in-situ RHEED. We found that Ni films can be
grown easily on a diamond(001) substrate where the
lattice mismatch between Ni and diamond is very small
(1.42%). We found that, despite a large lattice
mismatch of 19.5% (16.5%) between Ni (Cw) and MgO,
Ni and Cu films can be grown epitaxially on MgO(001),
(110), and (111) substrates. Moreover we measured
magneto-optical (MO) Kerr ellipticity spectra on the
epitaxial Ni films on MgO and diamond substrates. As
a result, no difference of MO Kerr spectra were
observed on Ni(001), (110), and (111). The epitaxial Ni
films with Cu buffer layers show relatively small
coercive force (H.) compared with that of epitaxial Ni
films without Cu buffer layers.

Keywords: magneto-optical Kerr effect, Cu films, Ni
films, MgO(001), MgO(110), MgO(111), diamond(001) ,
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Fig. 3 Xray diffraction pattern of Ni(001) thin film
deposited on MgOO01).
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Fig. 4  Variation of RHEED pattern spacing measured for
<211> and <110> directions of Ni(111) film with various
thicknesses grown on MgO(111) substrate. The inserted
RHEED patterns were taken for <110> direction during Ni
deposition.
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Fig. 5 The magneto-optical Kerr ellipticity spectra in
Ni00D, (110), and (111) films deposited on MgO and
Ni001) film on diamond(001) substrates. In all cases. the
film thicknesses were 100 nm.
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Fig. 6 Variation of RHEED pattern spacing measured for
<100> and <110> directions of Cu(001) film with various
thicknesses grown on MgO@Q01) substrate. The inserted
RHEED patterns were taken for <100> direction during Cu
deposition.
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Fig. 7 X-ray diffraction pattern of
Au@nm)/ Ni(100nm)/Cu(G0nm)/MgO(001) sample.
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Fig. 8 Varation of RHEED pattern spacing measured for
<211> direction of Cu(111) film with various thicknesses
grown on MgO@01) substrate. The inserted RHEED
patterns were taken for <211> direction during Cu
deposition.
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Fig..9 X-ray diffraction pattern of
AuGnm)/Ni(100nm)/CuG0nm)/MgO(111) sample.
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