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Metal nanoparticles are currently the subject of an intense research for numerous applications, 
including local dielectric sensing, labelling for microscopy, use as SERS substrates, and photothermal 
therapy. All these rely on the strong field enhancement in the particle near field occurring at the 
localised surface plasmon resonance frequency. The resonance frequency, amplitude and linewidth 
depend sensitively on the particle size, shape and local environment. While this is very convenient in 
order to tailor the optical response for diverse application requirements, it also causes ensemble 
measurements to be hindered by sample dispersity. 

Significant work, both experimental and theoretical, has been therefore devoted in the last 
decade to single particle optical studies. The physical observables addressed are the optical cross-
sections (scattering, absorption or extinction) as a function of frequency, which together describe the 
interaction of a particle with electromagnetic radiation. However, the cross-section value — especially 
for scattering — is difficult to quantify experimentally and results are typically presented in arbitrary 
units. When reported, quantitative results rely on complex laser-based techniques as in [1]. 

By contrast, building on the ideas of [2], we have developed a micro-spectroscopy tool 
capable of measuring the absolute values of the scattering, absorption and extinction cross-sections 
of a nano-object (metallic or dielectric), using a simple wide-field microscope equipped with a 
broadband lamp and a spectrometer. We will describe how to calculate analytically the factors 
required for quantification, taking into account the illumination and collection angular ranges for 
particles of different kinds. 

The experimental spectra obtained with our method will be compared to the results of 
numerical modelling, including also anisotropic particles (e.g. rods). A straightforward, all-optical 
quantitative measurement of the cross-sections could enable an effective characterisation of the 
nanoparticle (shape, size, orientation, and environment) while circumventing the sample preparation 
requirements and high costs inherent to electron microscopy. 
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