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ADVISOR : PROF. JOEWONO WIDJAJA, Ph.D., 93 PP.

Keyword: Surface Plasmon Resonance/Wide Dynamic Range/Divergent Beam
[llumination/Powell Lens/Misalignment Gap/Interference Fringe.

This thesis proposes an optical implementation of Kretchsmann-based surface
plasmon (SPR) sensor for wide dynamic range of refractive index measurements by
using divergent beam illumination. In the proposed method, different samples are
spatially distributed across either a large or a partitioned sensing area. Instead of taking
sequentially multiple measurements of samples having different refractive indices, a
parallel measurement of different samples could be done in a single-shot acquisition,
which reduces a response time. In order to measure simultaneously broad refractive -
index variation, Powell lens is used to generate uniform photon energy required to
resonate surface plasmons on a large interface between a metal sensing layer and
dielectric samples. The proposed method has advantages over the conventional
angular interrogation methods in that besides being free from mechanical scanning and
able to transfer uniform photon energy, it provides a linear SPR reflectance output,
resulting in simple detection algorithm. Single-shot measurements of the refractive
index variation from 1.0003 ~ 1.3580 are experimentally demonstrated.

Finally, this research work studies theoretically and experimentally effects of a
misalignment of the gold-coated glass sensing plate on SPR reflectivity signal. The
investigation discovered that because the glass thickness is more than matching liquid
(ML), there is interference fringe generation on the SPR signal. Again, it was discovered
that the interference fringe amplitude grows as the glass thickness increases.
Additionally, it was determined through analysis and observation that the ML gap-
induced misalignment of the glass plate has no impact on the SPR signal because the
ML gap thickness is significantly smaller than the glass thickness. Lastly the study found
that the misaligned glass plate resulted by the air does not produce SPR phenomena
because air hinders photon energy transfer, hence no interaction between the surface

charges and photons.
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