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Investigation of microscopic Soret effect utilizing periodic plasmonic heating
in mesoscale
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In this work, we examined conformational changes and the center of mass
motion of DNA molecules (microscopic Soret effect) under the large periodic temperature gradient to
understand the macroscopic Soret effect of DNA molecules in solution. The Brownian simulation was
also carried out.

We have achieved a large periodic temperature gradient (0.5K/u m) through the plasmonic heating from
periodic silver domains. Using this large periodic temperature, we have successfully visualized the
center of mass motion and conformational changes of DNA molecules in polyethylene glycol solution.

The DNA molecules, labeled with fluorescent dyes, were found to concentrate in high-T zones,

confirming the positive Soret effect. In addition, for DNA molecules, stretched conformations

bridging two hot zones were occasionally observed and their diffusion appeared to deviate from the
simple fick?an behavior from our simulation, possibly because of the microscopic Soret effect within
the molecule.
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Fig.5 Simulation results for center of mass displacement of dumbbell plotted against normalized time.
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