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Development of plasmonic sensor for Fourier transform infrared spectroscopy

Tagawa, Norio

3,700,000

FTIR FTIR
A FTIR

FTIR Ag

FTIR

We developed a plasmonic sensor for surface-enhanced Raman spectroscopy
(SERS) of the tribofilms; we investigated tribofilms generated from lubricant additives by X-ray
photoelectron spectroscopy (XPS) and SERS with the plasmonic sensor, and compared the results. As a
result, we found that the sensitivity of SERS performed with the plasmonic sensor is similar to that
of XPS. Next, we tried to develop a plasmonic sensor for Fourier Transform Infrared Spectroscopy
(FTIR). It was confirmed that the developed sensor was useful to increase the intensity of the FTIR
signals. We also found that the Ag island film pattern affected the performance of plasmonic sensor.
Then, we studied the optimization of the Ag island pattern in order to improve the performance,
varying mainly the amount of Ag deposition. However, we could not achieve to obtain the sufficient
improvement. It was suggested that we should develop the improved process of Ag film deposition with

island pattern in the future.
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Fig. 1 Schematic of SERS measurement using plasmonic sensor.
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Fig. 2 SERS spectra recorded from inside and outside wear track using plasmonic
Sensor.
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Fig. 3 Spectrum of magnetic disk surface (ATR method)
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Fig. 4 FTIR spectra of disk with Ag

FTIR Ag

D-40H
FTIR

ATR



2019

2018

2019

94

2019

Hiroshi Tani, Kyohei Kijima, Renguo Lu, Shinji Koganezawa, Norio Tagawa,

Tribofilm Characterization by Surface Enhanced Raman Spectroscopy

Tribology Frontier Conference 2019, Chicago, USA

2019







