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Abstract:We use a surface-enhanced infrared absorption (SEIRA) spectroscopy, a useful sensing
and surface analysis method complimentary to the Raman scattering spectroscopy, for the
individual enhancement of specific molecular vibration bands and fingerprinting of molecular
vibrations. SEIRA spectroscopic measurement using the metal hole array (MHA) is demonstrated
with high spectral selectivity. The molecular IR absorption peaks are enhanced up to 10 times at
the transmission peak of MHA structure when electromagnetic field enhancement is localized on
the walls inside the holes. Experimental and numerical simulations results are in a good qualitative
agreement. Selective IR band enhancement can be used for identification of specific molecules
within complex mixtures and it can be extended to the longer wavelengths at THz molecular
bands. &copy; 2012 Optical Society of America.

Number of references:37

Main heading:Infrared absorption

Controlled terms:Electromagnetic fields - Light absorption - Molecular vibrations - Surface
analysis

Uncontrolled terms:Complex mixture - Electromagnetic field enhancement - IR absorption - IR
bands - Metal hole array - Molecular band - Raman scattering spectroscopy - Spectral selectivity -
Spectroscopic measurements - Surface analysis methods - Surface-enhanced infrared
absorptions - Transmission peaks

Classification code:423 Non Mechanical Properties and Tests of Building Materials - 701
Electricity and Magnetism - 711 Electromagnetic Waves - 741.1 Light/Optics - 801.4 Physical
Chemistry - 951 Materials Science



DOI:10.1364/OME.2.001367
Database:Compendex
Compilation and indexing terms, Copyright 2012 Elsevier Inc.



