ANMGITISL S WINGSCFS Q@Q-STEP i 51K 5%

C ’ THE UNIVERSITY OF TOKYO

TERWINGSEZ BRIEEERE

MERIT GLAFS

F410EGMSIAFtEIF— " F155EWINGS 23 F—
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Abstract:

In recent years, experiments from different groups have reported that evaporation
under sunlight from hydrogel and other porous materials can exceed the thermal
evaporation limit by several times, i.e., super-thermal. We hypothesize that photons
can directly cleave off water clusters at the liquid-vapor interface in a way similar to
the photoelectric effect, which we call the photomolecular effect. We carried out
over 20 different experiments on both hydrogel and water-air interface to
demonstrate this effect. We also demonstrate that visible light heats up a thin layer
of fog, with temperature rise peaking at the green wavelength, suggesting that this
process can impact weather, climate, and the earth's water cycle. Our study
suggests that the photomolecular effect should happen widely in nature, from clouds
to fogs, ocean to soil surfaces, and plant transpiration, and can also lead to new
applications in energy and clear water.
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