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Résumé / summary
Tip-enhanced Raman spectroscopy (TERS) is often described as the most powerful tool for optical
characterization of surfaces and their proximities. It combines the intrinsic spatial resolution of scanning probe
techniques (AFM or STM) with the chemical information content of vibrational Raman spectroscopy. Capable to
reveal surface heterogeneity at the nanoscale, TERS is currently playing a fundamental role in the understanding
of interfacial physicochemical processes in key areas of science and technology such as chemistry, biology and
material science. Unfortunately, the undeniable potential of TERS is, nowadays, limited to air and vacuum
environments, with it failing to operate in a reliable and systematic manner in liquid.
At the Laboratory of Physics of Interfaces and Thin Films (LPICM) at École Polytechnique we are developing a
new generation of Tip Enhanced Raman Spectroscopy (TERS) microscope capable to operate in liquid
environments. The approach for TERS in liquids is founded on the employment of pipet-based scanning probe
microscopy techniques (pb-SPM) as an alternative to AFM and STM. This ambitious multidisciplinary research
project spans several disciplines such as physics, chemistry, photonics, engineering and nanotechnology and it is
sponsored by an European Research Council Starting Grant (ERC-StG), the most prestigious funding scheme in
Europe for young research groups. Taking part in one of those projects can be considered as an opportunity and
highlights in any CV.
The master project will focus on the design, grow and characterisation of plasmonic nanostructures to obtain
unprecedented scanning probes suitable for enhanced Raman spectroscopy imaging. The student will contribute
to the development and posterior applications of this unique nanospectroscopy imaging instrument employing the
developed probes in relevant fields of science and technology where the presence of aqueous media is
fundamental, such as biology, electrochemistry, crystal growth, etc. The candidate will receive support and
training throughout the project in a regular basis, and have the opportunity to interact with other scientific
collaborators and industrial partners (e.g. Horiba). At the end of the project, the student will become proficient in
the use of key physical-chemistry concepts/techniques (e.g. electrochemistry) and nanotechnology tools such
state-of-the-art microscopies of nanometric resolution, such as AFM, SEM, TEM, etc. with the opportunity to
pursue his/her PhD on this topic through a fully funded scholarship.
We value extremely high self-motivation and a “can-do attitude” and initiative, independent thinking and work as a
team. Due to the nature of the project, skills in experimental sciences and handling sensitive equipment are
required. Excellent communication skills in fluent English are necessary as the project runs in an international
environment of researchers and research engineers.
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