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Computational calculation
and analysis of SERS and
Raman spectra

Determine the optimal
excitation wavelength Characteristic vibrations of adenine

and the SERS enhancement factor
(EF ) in the presence of Ag₈ clustersint

Propose a basis for wavelength and
characteristic vibrational in adenine
detection toward label-free silver cluster
biosensors

Computational details
DFT

DFT Functional: PBE0

Basic set: Def2-TZVP

Solvation model: IEF-PCM (water)
Guassian 16 Multiwfn 3.8

Time-Dependent Density Functional Theory
E  (eV)exc

Ag •A8

Analysis of the Raman spectrum of adenine and the SERS spectrum of Ag •A8

Excitation wavelength near calculated value

Raman spectrum of adenine (top) and SERS spectrum of Ag •A (bottom) 8
at different excitation wavelengths.

Characteristic vibrations of adenine 

Among the excitation wavelengths investigated, the 325 nm wavelength provides the greatest
signal enhancement and yields the most characteristic vibrational peaks; 
The results identified the characteristic vibrational modes of adenine.
The study demonstrated that Ag  induces a pronounced enhancement of the Raman signal
of adenine, with the resulting enhancement factor exceeding those reported in previous
studies.
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NH  vibrations2

Ring vibrational modes

C–H and N–H stretching vibrations
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