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DUV resonance Raman spectroscopy  is a unique and powerful technique for structural analysis 
of biomolecules [1]. Through electronically  resonant excitation, a specific vibrational mode out of 
complex Raman signatures is selectively enhanced and detected, enabling detailed structural analysis at 
the specific molecular vibrational site. In this contribution, we report our recent efforts aiming at 
evolving DUV resonance Raman spectroscopy  as a nano-imaging and analysis tool with the spatial 
resolution beyond the diffraction limit of light. Our technique, tip-enhanced Raman spectroscopy 
(TERS), uses a sharp metallic tip to enhance the Raman scattering from molecules sitting locally under 
the metallic tip [2]. Thanks to the surface plasmon resonances excited at the metallic tip, Raman 
scattering intensity  from the excited molecule is enhanced by  several orders of magnitude, enabling 
detection and analysis of molecules from a tiny nanoscale volume. Since the invention of TERS 
technique [3], a tremendous progress has been made in visible wavelength, while in UV, no much 
attention has been paid, because the surface plasmon is not  supported in UV with the use of gold and 
silver, the predominant choice of material for plasmonics. We have recently  reported that we can play 
with plasmon in DUV with aluminum [4,5], a material 
having higher plasma frequency down to DUV with a 
reasonably low loss character.

We investigated localized surface plasmon 
resonances (LSPR) of aluminum nanostructures by 
fabricating different size of aluminum nanoparticles [5]. 
By shrinking the size of nanoparticle down to 50 nm, 
LSPR was realized in 270 nm in DUV wavelength, 
confirming that the aluminum is a promising material for 
DUV-TERS. Using aluminum-coated Si probe, we have 
successfully  demonstrated plasmonic tip-enhancement of 
resonance Raman scattering at 266 nm excitation 
wavelength [4]. Raman scattering signal of adenine 
nanocrystal sample was strongly  enhanced with the 
enhancement factor of more than 1,000 times (Fig.1). 
These results will open a way  to realize molecular 
analysis and imaging with nanoscale spatial resolution in 
DUV resonance Raman spectroscopy using the tip-
enhancement effect.
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Fig.1. DUV Raman spectra of adenine 
nanocrystal measured with and without 
aluminum probe. Excitation wavelength was 
266 nm. The inset shows absorption spectrum 
of adenine sample.
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