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Spectroscopic ellipsometry - grating coupled interferometry: combined optical device for nano- and biosensing

I would like to present a combined sensor configuration of spectroscopic ellipsometry (SE) and grating coupled interferometry (GCI), which allows parallel measurements on the same area of interest, while the advantages of both devices are being utilized. The independent and simultaneous measurements are performed on a waveguiding substrate, onto which a liquid cell is mounted. GCI that measures the changes of the effective permittivity in a few of hundreds nanometer thick region above the waveguide surface, allows the detection of changes in ambient refractive index with a sensitivity of ~10-8, and it is able to follow the surface mass density evolution of a layer being deposited onto the waveguide surface with ~0.01pg/mm2 resolution. Simultaneously with the GCI measurement, ellipsometry measures the same area from the other side of the waveguide, through the liquid cell. The sensitivity of ellipsometry for refractive index and surface mass density changes is in this configuration orders of magnitude less, ~10-4 and ~10pg/mm2, respectively, than that of GCI. However, being a spectroscopic method, the amount of measured data is huge, which enables the development of complex optical models for the structure forming on the sample surface. Furthermore, measuring from the liquid size, ellipsometry can overcome the limitation of GCI in terms of the limited penetration depth of evanescent field. In the presented configuration both methods can serve as 'calibration reference' for the other, aiming at an improved absolute accuracy. In contrast to conventional waveguiding methods GCI does not use moving mechanical components for the measurement. Using rotating compensator ellipsometry with photoelastic modulator the moving mechanical components can also be avoided for ellipsometry. These features result a combined tool with no mechanical vibration and cross-talk between the components, significantly reducing the noise. A temporal resolution of better than 100 ms can be achieved for both techniques.



