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Wild 'Waterbending' Technique Uses Waves to Precisely Manipulate Floating
Objects

Researchers can manipulate water waves to move ping-pong balls and grains of rice

with a precision that seems straight out of a sci-fi movie.
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Imagine jumping onto a large floating object in a lake or swimming pool and trying to
move. We've all been there -- without a paddle, sail, or propulsion engine, you're stuck.
But what if we could make the water move you on its own?

An international team of researchers has developed a technique to manipulate water
and move floating objects with a precision that seems straight out of a sci-fi movie.
Aside from its inherent cool factor, the research could have practical applications, from
molecular experiments to maneuvering boats across large bodies of water.

The water-manipulation technique is powered by waves. After studying computer
simulations, the team used 3D-printed plastic structures to generate different kinds of
waves in a water tank. One of the structures was a ring of 24 tubes connected to a
speaker that emitted a low humming sound that created ripples in the water within the
ring.

By controlling the size and frequency of the waves generated by these structures, the
researchers produced complex patterns on the water's surface, such as loops and
vortices, allowing them to control the movement of floating objects such as foam balls,
ping-pong balls and rice grains.



As detailed in a study published in Nature in early February, the researchers used the
waves to perform tricks such as pinning floating objects in place or coaxing them to
move along circular or spiraling paths. They even noticed that the small external waves
didn't greatly interfere with the patterns and the objects' movements. Overall, the
floating objects were only deviated from their paths by less than a fifth of an inch (about
5 millimeters). Despite appearances, the researchers are not waterbenders —it's all
based in physics.

"Our discovery is the first step in exploring how water waves can be shaped to move
objects, with many potential applications in the future,” said one of the study leaders,
ShenYijie of Nanyang Technological University in Singapore, in a university statement.

Shenis an optical engineer whose recent research was inspired by his studies of
patterns in light. He and his colleagues had previously shown that light waves can move
tiny particles in patterns of light, which led him to wonder if water could behave
similarly.

"We have demonstrated that water waves can be used to precisely move floating
objects as small as rice grains. Future research may investigate even smaller waves,
such as cell-scale waves that are hundreds of times smaller, and larger waves that are a
thousand times larger," Shen Yijie added.

At the molecular scale, this technique could bring particles together without direct
manipulation. On a larger scale, we could control the movement of boats over bodies of
water, although the researchers acknowledge that the effects of strong natural waves
must be taken into account. Could this technique also move liquids in water? Similar
water treatment techniques could help clean up floating chemical pollutants. However,
it's also worth noting that scientists would likely have to use very large wave-generating
structures over large expanses of water.

Given the similarities between water waves, light waves, and the movement of
electrons, the researchers believe that water could offer a more accessible way to study
certain quantum phenomena. If you think this is very futuristic, wait and see —
according to the statement, future research could even investigate the possibility of
using water patterns to store data.

For now, however, the team aims to investigate whether waves can generate similar
patterns beneath the surface of the water.
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