The Magnetics Society of Japan

AACH#BSFESEE 21, 497-500 (1997)

RREE - AR FESICE T SMEM b RIVHHIRIC
RIZTHFREDOHE

Influence of Molecular Structure on the Tunneling Magnetoresistive
Effect in Ferromagnet-Molecular Junctions
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Ferromagnet/insulator/ferromagnet junctions with
Langmuir-Blodgett (LB) films were fabricated. The LB
films used were poly-N-dodecylacrylamide (PDDA) and
merocyanine (MC) dye. A magnetoresistance ratio of 0.3%
at 300 K was observed in the junction with PDDA. This
value was small in comparison with the theoretical values.
One possible reason for this was the presence of an inelas-
tic tunnel with a molecular vibration. To confirm this
possibility, inelastic tunnel spectroscopy was performed. A
shift of the peak assigned to the C=0 stretching vibration
was observed, indicating that electrons are trapped at the
carbonyl group and can tunnel between the electrode and
the carbonyl group. The junction with MC did not show
the magnetic tunneling effect. MC relaxed rapidly to spiro-
pyran (SP) form on the water surface, and the homogeneity
of the LB film was lost.

Key words: polymer, merocyanine dye, Langmuir-
Blodgett method, tunneling magnetoresistive effect, in-
elastic tunneling
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Fig.1 UV-visible spectra for films of poly-N-dode-
cylacryl amide (PDDA) and dyes with merocyanine
(MC) or spiropyran (SP) form.
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Fig. 2 [-V characteristics of 80Ni-Fe/LB/Co junc-
tions. The calculated barrier height and thickness
are also shown.
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Fig. 3 Tunneling magnetoresistive effect for the
80Ni-Fe/PDDA /Co junction.
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Fig. 4 Inelastic electron tunneling spectrum and
Fourier transform infrared spectrum for the 80Ni-Fe/
PDDA /Co junction.
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Fig. 5 Fourier transform infrared spectra for the MC
dye depending on the time elapsed since the dye
began spreading over the water.
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Fig. 6 Time dependence of the absorbance at 1500
cm™! for various water temperatures.
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