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Charge Transfer Enhancement of Adenine Adsorbed on Palladium
Nanostructured Surfaces by UV and Visible Laser Excited SERS
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(1. Institute of Urban Environment, ChineseA cademy of Sciences, X tamen 361021, China;
2. State Key Laboratory f or Physical Chemistry of Solid Surfaces, Dep artment of Chemistry,
College of Chemistry and Chemical Engineering , Xiamen University , Xiamen 361005, China)

Abstract: Studies on the charge transfer enhancement mechanism of adenine/ metal system
are very important for the understanding of the huge enhancements observed in the single
molecule SERS (SM-SERS) or tip-enhanced Raman spectroscopy (T ERS). However, dir
rect experimental proof has not been achieved mainly due to the limit in the excitation lines
used which usually focus on visible or NIR region. Owing to the successive acquirement of
UV-SERS on palladium surface, the excitation with higher energy of ultraviolet (UV) la-
ser will bring some new insights into the understanding of SERS mechanism. In this pa
per, charge transfer enhancement of adenine molecules adsorbed on Pd was verified for the
first time on the basis of the potential dependent SERS spectra with a UV laser (325 nm)
and two visible lasers (514. 5 nm and 632. 8 nm) excitations. Linear relationship with a
positive slope between excitation energy and Ems( potential at which intensity reaches max
imum) was observed, indicating a metal to molecule charge transfer. The UV excitation

displays an obvious advantage in its ability to bring a large difference of Enw from those
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with visible laser excitations.
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Fig. 1 Potential sequenced SERS spectra of protonat-
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Fig. 2 (a) Dependence of SERS integrated intensity
of band at 1323 cm™ ! with the applied po
tentials. (b) Plot of Emax as the function of

photon energy of three excitation lines
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