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Thermophoresis, Soret Effect
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Phenomenological approach
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Infrared heating



Temperature -> pH of TRIS -> pH Probe

Using Dye Molecules as Thermometer



Thermophoresis

5000bp DNA

50µm DT=0.4x10-8 cm2/(sK)
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Origin of Thermophoresis?
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Interfacial Free Energy argument for ionic 
(Piazza 2002, Ruckenstein 1981)
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Exponential Dependence on
Length and Temperature ?
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Scaling with Salt Concentration

[Similar for 40nm Beads]
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Flow turns depletion into accumulation
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Thermophoresis in Microfluidics:

50kbp DNA



Thermophoretic Trapping by Convection
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Heat
(1) attracts convection
(2) repels DNA
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Thermophoretic Trapping by Convection



PCR by Convection
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PCR by Convection
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Quantitative PCR by Convection
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Origin of Life  in pores
near Hydrothermal Vents?



Destr. Interference
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Protein detection by optical Resonance
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DNA Thermophoresis: Conclusion
Depletion is highly IR heating compatible

With Convection leads
to strong accumulation

Laminar Convection

length dependent with microfluidics

can drive PCR fast




