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The micro total analysis systems (Micro-TAS) have been attracted to be a high
sensitive sensor, ultra-fast chemical reactor, and biomedical analyzer with small
number of samplesl. The Micro-TAS contains micro-fluidic channels, reactor
cells, micro pumps, micro valves, and microscopes. For the reduction of Micro-
TAS equipment size and amount, we propose an optical power flow control
method with nano-fabricated plasmonic structures to replace the micro pump
which is the largest equipment in Micro-TAS.

In case of the analysis method with Micro-TAS, the optical microscope is widely
used. In our idea, the power of the illuminated light waves through the optical
analysis with microscope was used to make the analyte move one direction. Our
plasmonic structures are designed to enhance the in-plane optical power flow.

The schematic of our plasmonic structure for in-plane optical power flow is
shown in Figure 1. Gold (Au) was selected as the material of the eclipse-like
plasmonic structure. Finite-domain Time-difference (FDTD) method was carried
out to calculated the optical power flow with the eclipse-like structure. The
wavelength of illumination light wave for z direction was fixed as 532 nm. The
simulated optical power flow is shown in Figure 2. The estimated optical power
was 10! N with 10 mW illumination®.

To confirm the optical power with illumination, the microscopic Raman
scattering measurement with coloring matter (102 M Rhodamine B, 10 ul) was
performed®. The eclipse-like plasmonic structures were fabricated by lift-off
process following the electron beam lithography. The measured mapping image
is shown in Figure 3. In Figure 3 (a), the white area is related to silicon (Si)
substrate. In Figure 3 (b), the white are is related to the coloring matter. From
these results, the surrounded area by eclipse-like plasmonic structure shows
strong enhancement of Raman scattering with large in-plane optical power.
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Figure 1: The schematic of our
plasmonic structure for in-plane
optical power flow. The eclipse-like
shaped structure shows in-plane (xy
plane) optical power flow with
vertical light illumination (z direction).

4532 %4 488 483 500 502
X

Figure 2: Calculated optical power
flow through FDTD simulation. The
red area is for in-plane (xy plane)
optical power flow.
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Figure 3: The Raman scattering intensity from Si and Rhodamine B in same
position. The intensity mapping was performed by microscopic Raman
spectrometer. (a) white: Si substrate, black: eclipse-like Au structure. (b) white:

Rhodamine B, black: non resonant area.



