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Fluids possess unique properties for designing optical components and systems: (i) they have optically 
smooth interfaces and (ii) they provide a great �exibility in shape and refractive index. Opto�uidics has 
recently emerged as an exciting new research �eld employing these unique properties of �uids to 
design optical components and systems that cannot be realized with classical solid-state materials. In 
this talk I will summarize the recent research projects we have been pursuing at Koç University Opto�u-
idics and Nano-Optics Research Laboratory. Main part of the talk will be dedicated to the following 
results:
- In comparison to conventional sensors that use Fluorescence Resonance Energy Transfer (FRET), we 
show that those that employ opto�uidic FRET lasing can lead to more than 100-fold enhancement in 
detection sensitivities of conformation changes for linker lengths in the Förster radius range. We also 
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achieved three types of laser emissions with aqueous quantum dots (QDs) using the same high-Q-factor opto�uidic ring resonator (OFRR) plat-
form. In the �rst type, QDs were in bulk bu�er solution that �lled the entire OFRR cavity volume. In the second type, the QDs were immobilized 
as a single layer on the interface between the OFRR inner wall and bu�er solution with a surface density as low as 3 × 109–1010 cm–2. In the 
third type, we achieved opto�uidic FRET lasing using QDs as FRET donors and Cy5 dye molecules as acceptors. 
- We used plasma oxidation and laser ablation for static and reversible modi�cations of hydrophobic surfaces along pre-de�ned patterns. We 
employed such hydrophilically patterned surfaces for opto�uidic waveguide and microdroplet sorting applications.
-We used manual drilling or mold replication to fabricate microchannels in silica aerogel blocks. Following a silanization step, these microchan-
nels were �lled with water and used as opto�uidic waveguides. We are now studying some photochemical reactions using these novel opto�u-
idic waveguides.
- In the recent experiments we are pursuing with optical �ber resonators we achieved bulk refractive index sensing with a limit of detection of 
around 10-5 refractive index unit. We are now pursuing experiments on hydrogen gas sensing and structural characterization of polymer coat-
ings using optical �ber resonators.


