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Bees like coffee too!

Apparently a little caffeine can improve honeybees' long-term memory, a new study shows. Bees are more likely to remember flowers that had caffeine in their nectar.

Many plants naturally contain caffeine in their leaves. It tastes bitter, so hungry animals tend to avoid eating plants that contain it. Caffeine is often present in a plant's nectar too. The nectar attracts passing bees, who sip it from the flowers.

Researchers from Newcastle University in England measured caffeine levels in the flower nectar of four common citrus plants and three types of coffee plants. Then they made their own fake nectars. Some contained caffeine, others didn't. Then they trained the bees to link the artificial nectars with a flowery smell. 

A day later, the bees underwent tests. Those that had sipped the nectar with caffeine were more likely to remember that flowery smells meant a sugary treat. A lot better. Those bees were more likely to stick out their tongue when they smelled a floral scent. This showed they remembered that scent signaled a treat. Bees that had gotten other nectar were more likely to keep their tongues in their mouths when they sniffed the scent. So these bees didn't remember the connection as well.

Three days later, the memory still held! Twice as many of the bees that had gotten caffeine associated a flower's smell with nectar as did those who had gotten other nectar.

All this suggests that caffeine may turn the bees into repeat customers. Once they consume nectar with caffeine, bees can more easily remember the flower that supplied the sweet treat -- and go back for more. Bees help flowers reproduce by carrying pollen from bloom to bloom. So caffeinated nectar may give some plants an advantage.

Coffee with nectar may help children writing exams too, perhaps?

An “Earth” 130 light years away

How do planets circling stars outside our own solar system look? We cannot quite “see” them, but would like to know what materials they contain. Such exoplanet studies got a big boost recently when Canadian scientists identified some of the gases that make up the atmospheres of four exoplanets circling the same star.

They studied the infrared light coming from a planet called HR 8799c. Their analysis showed that the planet's atmosphere contains water and a gas called carbon monoxide. This planet gets its name from its star -- HR 8799. This planet is five to 10 times as massive as Jupiter. It is also about 130 light-years away. (That means its light took 130 years to reach the Earth.)

Planet hunters usually study an exoplanet by studying light from its host star. A brief dimming of starlight suggests a planet has crossed in front of its star. And a wobble in starlight indicates a planet's gravity tugging on the star. Such information points to the existence of an exoplanet and gives a rough gauge of its size. But not much else. In the new studies, scientists measured light emitted directly by the exoplanets. From that, they figured out that the planets have atmospheres and what's in them.

An atmosphere blankets a planet with gases. Earth's atmosphere contains a rich mix of oxygen, nitrogen and other gases. The atmospheres of gas giants such as Neptune and Saturn contain large amounts of helium and hydrogen.

Astronomers identified and measured the gases surrounding the exoplanets by looking at how they affect light that leaves them. Light travels as a collection of waves of energy. Each colour has its own wavelength, which can be measured as the distance from the top of one wave to the top of the next wave. Some wavelengths are invisible.

Light leaving a planet can be changed as it passes through that planet's atmosphere. One type of gas in the atmosphere may absorb light only at a particular wavelength. Or a gas may add a different wavelength of light. When a planet's light reaches Earth, scientists can detect which wavelengths have been altered. From that, they can calculate what gases -- here, an atmosphere -- the light must have passed through to cause such changes.

All four of the exoplanets studied are scorching hot. That's why scientists could measure them. Hot objects -- whether hot potatoes or hot planets -- send out waves of invisible light called infrared radiation. Because these planets are so far from their star, their light can be distinguished separately from their Sun's.

As the infrared light passed through each planet's atmosphere, it underwent telltale changes that scientists have now begun to identify.

Scientists can learn much about a planet by studying its atmosphere. Such information may even help astronomers make an educated guess about how that planetary system formed. By learning more about the formation of the possibly hundreds of billions of exoplanets in our galaxy, scientists may even learn more about Earth's early life.

We need to look far into space to be able to see far into our past!

Mathematical sculpture

What does x2 + y2 = 25 mean to you? A circle of radius 5 (in some units), right? So it is not surprising that there are mathematical descriptions of nice geometric objects. Can one design beautiful sculptures by purely mathematical methods?

The American sculptor Bathsheba Grossman does precisely that. A mathematician from Yale University, she got interested in elaborately curved shapes called minimal surfaces. Mathematicians are interested in minimal surfaces because they have no peaks, valleys or folds that would increase their surface area. Want to make one? Dip a loop of wire into a bucket of soap suds and then pull it out. The shape formed by the soap film is a minimal surface. The geometer Erwin Hauer created many such shapes and this inspired the artist in Grossman.

Today she creates abstract sculptures that are as geometrical as they are artistic. She first creates virtual, three-dimensional models on the computer. Only later does she turn those into physical sculptures. Some baffle the eyes. How do they hold together?

Some of Grossman's pieces, such as the Gyroid, represent solutions to specific mathematical expressions or problems. These sculptures bring out the beauty already present in the mathematics. Grossman's artistic eye inspires other works, such as Metatrino. Mathematics still plays a role, since the sculpture shares the same symmetry as an octahedron, the natural eight-sided shape of an uncut diamond crystal.

Grossman says that most successful artists have a “secret weapon” -- a technique, style or subject matter that makes their work instantly identifiable. Grossman's secret weapon? Geometry. She uses her knowledge of geometry to create new objects that can be glimpsed only through equations and complex matehmatical constructions. 

One technology that has enabled her work is three-dimensional printing. This process transforms virtual models created on a computer into actual objects you can hold in your hands. The first 3-D printers created only plastic models. But now, more advanced printers can work with metal. Without them, many of Grossman's constructions could not be realized. If a cast had to be made of the Gyroid, you would have to break the mould to extract the sculpture. With 3-D printers, no cast is necessary: they build up objects, blob by blob, layer by layer. 

New technology brings new possibilities for art.

Genes for storing digital data

We tend to think of genes as providing biological memory. DNA can be found in nearly every cell of every living thing. The molecule is a chemical blueprint that effectively instructs cells on how to work. If holding the “blueprint of life” isn't impressive enough, consider this. Scientists have now shown that DNA also offers a good way to store digital data.

European researchers have reported in the journal Nature that DNA can be used to store different types of information. These include text files, images, even an audio recording! DNA may even work better than magnetic media, which is currently used to store large amounts of data. The text file they used had all 154 sonnets penned by William Shakespeare. Another file included a 26-second audio excerpt of the famous “I have a dream” speech by Martin Luther King, Jr.

The researchers did not use DNA from any living organism, though. Instead they created a synthetic, or lab-built, mimic of DNA. A DNA molecule looks like a twisted ladder with rungs made from pairs of molecules known as nucleotides. Key chemicals in DNA nucleotides are represented by the letters A, T, C and G.

The storage process had many steps. First, they converted their files into computer code. Then, they translated that code into another code. This one used those A's, T's, C's and G's from DNA. They sent that code to a laboratory where scientists built billions of new strands of DNA based on the code, putting every A, T, C and G in its place. The lab then sent the DNA to the researchers in a small test tube.

To test their technology, the researchers sequenced the DNA. They figured out the coded order of nucleotides. That means those files were translated perfectly into DNA and back again.

The information is remarkably compact, which means that it takes up very little space. For instance, one of those Shakespeare sonnets, the researchers estimated, could be stored in less than a trillionth of a gram of DNA. Even more importanty, the new technology might avoid a potential problem that all storage devices experience today: quickly becoming outdated. 

Scientists project that within 10 years or so, DNA-coded information may offer a reasonably priced way to store digital data for decades or longer.

A new meaning for the phrase “thumb drives”, perhaps?
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