Visit to Imperial College London by Emilie Ringe

Scientific Report
Shape Effects in Nanoplasmonic Biosensing

Trip Start: May 13th 2012

Trip Duration: 15 Days
The purpose of this visit was to build upon previous interactions started with the Imperial College London group at the ESF-sponsored conference on plasmonic sensing in Gothenburg, Sweden in September 2011. During my stay in London I discussed the topic of my PhD research at Northwestern – how nanoparticle shape influences optical properties – with several experimental and theoretical researchers interested in applying my findings to biosensing. Of particular relevance to this are my findings on how the spectral positions of plasmon resonances are to an extent unaltered by slight variations in particle surface conformity. This will enable a new paradigm for sensing design – choosing the resonance frequency via particle size, and then fine-tuning the sensing performance via control over the geometry of the particle’s surface.

Particular outcomes of the visit are as follows:

· My experimental data on size/resonance frequency relationship for a number of particle shapes will be compared to theoretical predictions developed by Dr. Vincenzo Giannini and Enrico Massa, based on a new analytical approach to describe plasmon resonances in parallelepipeds

· A plan was drawn up for correlation measurements using EELS / dark field / and possible lifetime spectroscopy, taking advantage of experimental facilities available at Imperial College London

· I used the Imperial College computational cluster for demanding visualization of some of my numerical investigations into structure/function relationships, leading to three-dimensional renderings that will be reported in my PhD thesis

In terms of future collaborations with the group, I will be joining the University of Cambridge in autumn 2012, and plan to extend my collaborations with the Imperial College London group from there, particularly on the topic of designing novel nanoparticle shapes for biosensing.
