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Analysis of the Interlayers in a Ferromagnet/Insulator Junction
by Inelastic Electron-Tunneling Spectroscopy
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Inelastic electron-tunneling spectroscopy (IETS) has
been used to investigate the vibrational spectrum in Al/
Al,Os/Co/ Al tunneling junctions with various Co thick-
nesses (dc,). A zero-bias anomaly was observed in the
conductance curve of the junction with d¢, of 2A, and de-
creased with increasing dc.. The IET spectra of these junc-
tions showed strong negative peaks at 4 mV, correspond-
ing to the zero-bias anomaly, while phonon spectra were
observed for the junction with de,=10A. The peak posi-
tion was different from that of Al/Al;Os;/Al After anneal-
ing of the junction with d¢, of 2A at 250°C for one hour,
the zero-bias anomaly decreased and the phonon spec-
trum appeared.

Key words: IETS, interface, tunneling magnetoresist-
ance, conductance curve, magnetic impurity, zero-bias ano-
maly, annealing effect
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Fig. 1 Schematic illustration of (a) an I~V curve,
(b) a dI/dV-V curve, and (c) an IET spectrum.
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Fig. 2 Electric circuit used for the d//dV-V and IETS
measurements.
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Fig. 3 dI/dV-V curves of Al/Al,03/Coldc,A)/ Al junctions.
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Fig. 4(a) IET spectra of Al/Al;0;/Coldco A)/Al junctions.
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Fig. 4(b) Magnified view of the IET spectra. The inset
shows the peak position of the zero-bias anomaly as a
function of dc,.
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Fig. 5 dl/dV-V curves of Al/AlLOs/Co(2A)/Al junctions
both as prepared and after annealing at 250°C for one hour.
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Fig. 6 IET spectra of Al/Al,03/Co(2A)/Al junctions both as
prepared and after annealing at 250°C for one hour.
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