Science News

Headlines

. An elephant that solves problems!

. Battery, heal thyself!

. A stellar Diwali near the Big Dipper

. Wet dogs are better at physics than washing machines

. Have dimples? Maybe you can detect electric fields!

Read more details below.

An elephant that solves problems!

Meet Kandula, the problem solver. He is a young Asian elephant who lives at the Smithsonian's National Zoological Park in Washington, D.C., USA. 

Scientists attached pieces of fruit to a branch and then hung the branch out of reach of the elephant's trunk. Unlike other elephants, this didn't stop Kandula. He used his trunk to roll a plastic box so that it sat underneath the branch. He then stood on the box, lifted his trunk and easily pulled down the branch. And ate the treat.

Elephants are smart. They have magnificent memories, they recognize themselves in mirrors and they can use simple tools. Until recently, scientists didn't know if the giant animals also could come up with a solution to a problem on the spot, called using insight. You use insight when you study a difficult puzzle for a while, leave to do something else and then suddenly see a solution. Insight is the ability to solve a problem in a flash.

This was an experiment conducted by Preston Foerder, a comparative psychologist at the City University of New York, USA. Comparative psychologists study animal behaviour to understand how they think.

To probe how elephants solve problems, the researcher and his colleagues tested Kandula and two other National Zoo elephants -- Kandula's mother, 33, and a 61-year-old elephant neighbour -- in a series of experiments. (The photo shows Kandula with her mother Shanthi).

First, the scientists placed trays of fruit outside the animals' enclosure. The food was just out of reach. They also placed some sticks nearby. The elephants tried but failed to get the treat; they never used the sticks to draw the food closer.

They did use the sticks in other ways. “They would beat the wall, they would beat the floor, they would beat their toys,” Foerder said.

Next, the experiment moved outside. The scientists hung bamboo branches decorated with fruit high overhead. They also provided the elephants with sticks and a plastic box that could serve as a stepping stool. After six tries, Kandula wasn't able to get the food (though he did reach for it). In the seventh try, Kandula seemed to have been struck by the right idea and used insight to solve the puzzle. Foerder explained that in one smooth motion, the clever elephant rolled the box directly to the branch and stood on the box to get the food.

The other elephants didn't make the same connection. Kandula is the smart one!

Battery, heal thyself!

“Oh, my cell phone needs charging!'” How often we hear this around us. All of our electronic devices would have to be plugged in all the time.

After a battery gets charged up and used many times, elements of the battery can break down. For instance, tiny cracks can develop in one of the parts, and those cracks block the flow of electric current. This helps explain why the ability of a laptop battery to hold a charge can fall over time -- sometimes to the point that it doesn't want to hold a charge at all. Then, it becomes a chunk of heavy, electronic garbage that needs to be recycled and replaced.

Batteries could survive longer if there were a way to patch those internal cracks as they form. And that's the idea behind a new type of battery invented by engineer Scott White and his team: a battery that can heal itself.

The new device is a type of lithium-ion battery. These popular, rechargeable batteries are used in small electronics. They may also power electric cars one day. A lithium-ion battery has three basic parts. At one end is the cathode, which has a positive electric charge. At the other end is an anode, which is negatively charged. A liquid called an electrolyte carries charges between the cathode and the anode. In lithium-ion batteries, the electrolyte contains atoms of lithium that have positive charges. These charged atoms are called ions.

White and his colleagues knew that tiny cracks, which can often form in the anode, can block the electric current and eventually kill a battery. To combat the cracks, the scientists added a little something extra into the anode: tiny plastic bubbles, or spheres, filled with a material called gallium indium. When the anode develops tiny cracks, some of these bubbles break open and spill the gallium indium. This material can seal the crack, so that the battery can conduct electricity again -- which means the battery will be back up and running.

The benefits from longer-lasting batteries go beyond your cell phone or laptop. More charge means fewer replacements, which means fewer batteries in garbage. That's good for the Earth.

A stellar Diwali near the Big Dipper

There is a star in the Pinwheel Galaxy; it appears near the Big Dipper in the night sky. On August 23, the star was far too faint to be seen by human eyes. Then, on August 24, the star became six times brighter. This change in brightness was picked up by telescopes.

Word went out to stargazers all over the world, who turned their telescopes to watch the light show. They were delighted. They got to watch an event that happened a mere twenty-one million years ago!

A star explosion is called a supernova, and it's rare for astronomers to see one that's so close. The star that exploded was about 21 million light-years away, which makes it practically a nearby neighbour. Since a light-year is the distance covered by light in one year, it took 21 million years for evidence of the explosion to reach Earth. It's also uncommon to see a supernova from beginning to end, so this one -- named PTF 11kly and later renamed SN2011fe -- was a stellar surprise.

Astronomers call the newly discovered explosion a Type Ia supernova. This kind of supernova forms from two stars that race around each other. One of the stars is called a white dwarf. These types of stars are superdense: a tablespoon of white-dwarf matter weighs 15 tons. White dwarfs have a powerful gravitational force, so they steal mass from their companion star. Eventually, so much extra mass piles up that the white dwarf star explodes. 

Scientists are now doing a bit of detective work to see if they can learn more about this supernova. They're studying older pictures of the part of the sky where the supernova took place to see what the white dwarf and its companion looked like before the dazzling display of fireworks.

Wet dogs are better at physics than washing machines

Have you not been amazed at a dog's rat-a-tat-a-tat shaking of his head to shake off water? 

Mice do it. Chihuahuas do it. So do tigers, rats and pandas. These animals really know how to shake.

Scientists recently studied 40 different animals, representing 15 different species. They wanted to see how wet, hairy mammals shake off water after they get drenched. What the videos revealed is that the animals' shaking behavior could be described by physics.

They say the animals oscillate at just the right frequencies to lose water droplets as efficiently as possible. Oscillate means to move back and forth, and frequency is the number of cycles -- movements back and forth -- per second.

This shake is nature's analogy to the spin cycle of a washing machine. Both the washing machine and shaking animals can get rid of water quickly -- but animals are much more efficient than washing machines. For animals, this process helps them control heat in their bodies.

The bigger the animal, the slower it shakes, according to scientists. A mouse moves its body back and forth 27 times per second, but a grizzly bear shakes only four times per second.

Animals' skin also helps them get rid of water. When scientists placed a fluorescent straw on the back of a dog and watched the dog wiggle, they observed that the skin can move halfway down the dog's side in either direction. Loose skin lets the dog lose more water than if the skin were tighter.

Scientists are continuing to look at how animals interact with water in the natural world. In particular, they want to know how water droplets interact with hair -- which means investigating animals that have adapted to life in the water, like beavers and otters.

Try shaking like a dog, you'll see that it isn't easy!

Have dimples? Maybe you can detect electric fields!

We see dolphins frolic in the waves, hear them call and splash, and feel their rubbery skin. Dolphins can sense us, too, but not in all the same ways. They have keen eyesight, for example, but no sense of smell. Sensory biologists try to understand connections between animal behaviour and the senses. One team of these scientists recently made an unexpected discovery about certain dolphins.

The researchers found that Guiana dolphins detect electric fields, an ability that may help them find fish to eat. Scientists suspect these dolphins are benthic eaters, which means they look for fish food on the seafloor. Down there, animals stir up clouds of dirt while foraging, making it hard to see. Finding food with electric fields could come in handy in such murky waters. 

The secret to this newly found sense, say the scientists, is hidden in the dolphins' snouts.

Living organisms generate electric fields. The beat of a heart, the working of a cell and the pumping of gills all produce tiny but measurable electric fields. In 1992, scientists even measured the electric field produced by small goldfish.

Scientists suspected the dolphin's electro-sense might have something to do with small dimples on the animal's snout called vibrissal crypts (see arrow in photo).

They first studied tissue from the snout of a 29-year-old dolphin that had died of natural causes. Then they tested a live dolphin, a 28-year-old named Paco, to see if he could recognize an electric field. They taught Paco to swim close to a device that could create a weak electric field in the water. Then the team taught Paco to swim away from the device (and toward a fishy treat) if he detected any changes in the electric field. When the scientists flipped the switch and created an electric field, Paco swam away -- showing that he knew something had changed. When there was no field, Paco stayed put. When Paco's snout was covered in plastic, he didn't react to the electric field.

Look for dimples in dolphins, they are sensing you!
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