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Optical near field refers to the electromagnetic field at the immediate vicinity of the sample where the 
evanescent or non-propagating waves are strong. The near field is a primary example of a highly non-
paraxial field and, in general, it is composed of three orthogonal electric field components. The conventional 
tools of electromagnetic coherence theory are, however, valid mainly for beam-like fields. We have put 
forward the definitions for the degree of polarization of general three-dimensional fields and for the 
electromagnetic degree of coherence. Currently, we are investigating the optical coherence in a near-field 
detection system, tightly focused electromagnetic fields (Figure 1), and systems consisting of interacting 
metallic nanocylinders exhibiting plasmon resonances. 
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Figure 1. The distribution of the degree of 
polarization in the focal plane of an imaging 
system of numerical aperture 0.9. The 
incident field is taken to be unpolarized in the
two-dimensional sense. 
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Figure 2. Intensity (|E|2) distributions for s-
polarized (above) and p-polarized (below) light
(λ = 532.5 nm) around a nanoslit structured on 
aluminum film on a glass substrate. 
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The spectrum of the light scattered by an individual particle is shown on the right. The scattering spectrum 
displays a clear resonance which can be used to distinguish gold nanoparticles from other scatterers in a 
biological medium. This work was performed in the nano-optics group of professor Vahid Sandoghdar at 
ETH Zürich. We are currently continuing this work at HUT with experiments on the absorption spectroscopy 
of individual metallic nanoparticles. 
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