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PROJECT TITLE / JOB POSITION TITLE: 
 

Scalable Chiral Metasurfaces for Enhanced Light Matter Interaction 

 
 
RESEARCH PROJECT / RESEARCH GROUP DESCRIPTION: 
(2.000 characters – including spaces) 
 

The concept of chirality is ubiquitous and a relevant topic in chemistry, medicine, physics and 
biology. Chiral objects cannot be superimposed to their mirror images by rotations and 
translations alone (like our hands). Importantly, many drugs and fertilizers used in our 
everyday life are chiral, but while one enantiomer is beneficial, the other form might be 
harmful to humans or the environment. One-way chirality expresses itself is by the different 
interaction of a material with left- or right- circularly polarized light. This chiro-optical 
response is very small in most naturally occurring compounds due to the fundamental 
mismatch in size between the biomolecules and the wavelength of incident light. This 
interaction can be greatly enhanced with the aid of plasmonic architectures; nanostructured 
metals sustaining collective oscillations of the electronic cloud upon illumination. These 
surface plasmon resonances are determined by the geometry of the structure and are tightly 
bound to the metal surface, thus offering a platform to concentrate the energy of the 
incoming wave into a small volume. Plasmonic structures have the potential to act as 
intermediaries between chiral molecules and light, greatly amplifying their interaction thus 
providing new means of detection (i.e. for the detection of enantiomers). The combination of 
photonics and chirality has opened up potential applications in pharmaceutical or biomedical 
and new functionalities such as negative refraction, control and utilization of photonic angular 
momenta, etc. 
This project targets the exploitation of the promising chiral plasmonic properties and their 
exploitation in actual devices that could lead to record dichroism with seamless integration 
with many applications. 
 

Dr. Agustín Mihi and Dr. Leonardo Scarabelli work in the design, fabrication and 
characterization of large area and low-cost photonic architectures that can be implemented in 
emerging optoelectronic devices to improve their performance. 
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(2.000 characters – including spaces) 
Include all the relevant information about the position, role, responsibilities and skills required within the 
project/group 

 

What skills will you learn during the PhD: 
 
You will be given the opportunity to learn to design your own plasmonic structures using 
FDTD simulation tools, and to predict the optical response of your photonic architectures. you 
will learn how to fabricate the samples using soft lithography, a scalable nanofabrication 
technique with 10nm resolution but compatible with large scale manufacturing, so fabrication 
would not hinder industrial implementation. Finally, you will learn to characterize the optical 
properties of your nanostructures with state-of-the-art optical set ups.  
 
We are an interdisciplinary group, where physicists, chemists and engineers collaborate in a 
friendly environment. we also have scientific collaboration with relevant groups in the field, 
that will act as possible internship secondments to the student. 
 
Any previous knowledge in optics, plasmonics, colloidal chemistry, photonics, nanofabrication 
would be appreciated but is not necessary. 
 
More info in our research can be found here: 
 
https://enlightment.icmab.es/  
 

 
GROUP LEADER: 
 

Title: Dr.  
Full name: Agustín Mihi  
Email: amihi@icmab.es 
Title: Dr.  
Full name: Leonardo Scarabelli  
Email: lscarabelli@icmab.es 
Research project / Research Group website: https://enlightment.icmab.es/ 
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