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TERS: Tip-Enhanced Raman Spectroscopy 
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There are several mechanisms that can enhance Raman signals

Jensen, Aikens, Schatz, Chem. Soc. Rev. 37, 1061, (2008)  
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Cirera, Litman, et al. Nano Lett. 22, 2170 (2022)



 

Planet Water

Recently, we have developed a new and efficient method to compute TERS images
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Planet Water

If the tip and substrate are a few angstroms apart, we can solve the electron 
dynamics for the tip independently
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Within Kohn-Sham density functional perturbation theory, we have

where

The solution of the Sternheimer equation gives 

and finally we get



 

For the substrate-molecule we then have,

In standard Raman calculations we have,

Litman, et al. J. Phys. Chem. Lett. 14,6850 (2023)
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Raman Simulation
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https://github.com/sabia-group/TERS_Tutorial/tree/master



 

TERS input

Standard Raman
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New first-principles simulation method of tip enhanced Raman scattering 
(available in FHI-Aims) 

 

Implementation with periodic boundary conditions,  

Substrates can play an important role on TERS experiments

Investigate finite temperature effects at the single molecule level

TERS can be used to determine molecular orientations




