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Gold-Coated AFM TERS Tips Generation by Electrochemical Methods

Nanoscale analysis is important for areas such as molecular electronics, materials,
biophysics, and biology. Tip-enhanced Raman spectroscopy (TERS) has gained considerable
interest due to its nanoscale spatial resolution, high sensitivity, and ability of simultaneous
topographic and spectroscopic imaging [1]. By using a sharp metallic nanotip to confine and
enhance the light field near the tip apex, a single hot-spot is excited and nanoscale chemical
imaging is achieved [2]. Different physico-chemical methods have been developed to produce
modified AFM-based TERS tips such as vacuum evaporation, chemical deposition,
nanoparticle attachment, and microfabrication methods [3,4].

In this work, we fabricated gold-coated AFM-based TERS tips through potentiostatic
electrodeposition and bipolar electrodeposition. Simple conventional three-electrode system
and bipolar electrochemical cell were used. Through controlling the applied potential and time
of electrodeposition, TERS active AFM-based TERS tips were fabricated with different radii
of curvature of tip apexes.

This result shows the feasibility of electrochemical methods as easy and powerful tool to
fabricate metallic coated AFM-based TERS tips and the applicability of such modified tips
during the analysis of graphene oxide samples. This method will be used to electrodeposit
different metals on the surface of AFM tips, in order to use such modified devices to analyze
complex samples including biological ones in liquid medium.

References

[1] T. Schmid et al, doi.org/10.1002/anie.201203849

[2] P. Verma, doi.org/10.1021/acs.chemrev.6b00821

[3] T. X., Huang et al, doi.org/10.1007/s00216-015-8968-8
[4] L.K., Yang et al,doi.org/10.1039/C5NR04263A

~ 10:50 Coffee break ~

conferences-ism@u-bordeaux.fr



mailto:conferences-ism@u-bordeaux.fr
mailto:yuhan.huang@u-bordeaux.fr
https://doi.org/10.1002/anie.201203849
https://doi.org/10.1021/acs.chemrev.6b00821
https://doi.org/10.1039/C5NR04263A

Institut des Sr:/ences Mo/ecularres
i BORDEAUX

Wednesday june 14t 2023
11:35 Invited speaker

Philip N Bartlett

Pr. University of Southampton
Southampton, SO17 1BJ, UK

p.n.bartlett@soton.ac.uk
more info

Electrodeposition of functional materials for device applications
Modern technology is underpinned by methods for depositing and shaping materials at micron
scale and below. Whilst current materials deposition technologies are truly impressive, there is
still scope for new methods for depositing technologically important materials. This is
particularly true when we consider materials beyond the narrow range of those currently used in

electronics and telecoms.

Electrodeposition is a particularly attractive method for the deposition of nanomaterials because
of its unique combination of features. It allows conformal deposition onto and into complex
objects and the deposition is spatially defined allowing deposition only where required and
allowing contiguous axial deposition through pores without blocking. The technique provides
direct control over the driving force for deposition through the applied potential. Crucially, it is a
‘bottom-up’ growth method that can be used to selectively fill templated or lithographically nano-

patterned substrates and nanostructures.

We are using weakly coordinating solvents to explore the possibilities of using electrodeposition
of a range of functional p-block alloys and compounds (HgTe, GeSbTe, BizTes, etc.) and
transition metal dichalcogenides (MoS., WS>, WSe) for application in photodetectors, memory
and neuromorphic devices, thermoelectrics and FETS.

In this lecture I will review our work so far in this area.
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