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Abstract:

We study the optical coupling between excited
state quantum dots (QDs) CdSe/ZnS and fiber
surface plasmon polariton at visible wavelengths.
We use the bimetal coated fiber core of multimode
optical fiber to excite the surface plasmons. QDs
are then immobilized on the bimetallic film surface
for the coupling between QDs and surface
plasmons. We employ a ultraviolet-visible
(UV_VIS) spectrophotometer to examine the
absorbance peak shift due to the presence of QDs
which are excited by a white light source. In
contrast to the previous report that showed the
red shift due to light absorbing molecules
immobilized on metal surface, we observe the blue
shift of the plasmonic spectral resonance due to
the presence of QDs adsorbed on metal surface. To
explain the blue shift, we invoke the negative
change in refractive index stemming from
emission/gain properties of the excited QDs in the
context of Kramers-Kronig relation. Interestingly,
magnitude of such blue shift exhibits the
oscillatory feature as a function of spectral
difference between the QD-free surface plasmon
resonance wavelength and the QD emission
wavelength of 560 nm. This study may contribute
to a better understanding of QD involving
plasmonic devices that can find an use in
application in biomedical and environmental
sensor platforms.
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