






Leaking hard drives  

 

 
Nanotubes that leak a vapour of lubricant could provide a tenfold increase in hard drive capacity. 
The claim is made by hard drive manufacturer Seagate, which is patenting the idea after research 
funded by the US National Institute of Standards and Technology. 
 
More magnetically stored information can be squeezed onto a hard disc by heating it. This changes 
the magnetic properties of the regions used to hold data so that they can be packed more closely 
together. 
 
Unfortunately this heating evaporates the lubricant that lets a recording head travel over a disk 
smoothly. If the recording head crashes into the surface the whole disk then becomes useless. 
 
Seagate's answer is to use a material made from millions of carbon nanotubes, embedded in the disc 
drive housing, to store the lubricant. As the disc spins, the lubricant will leak out and cover the 
surface of the disc. 
 
Because the drive is sealed and the vapour cannot escape, the nanotubes could hold enough 
lubricant for a disc's lifetime. Seagate says the heat-assisted recording method should provide an 
information storage density of several terabits per square inch – 10 times more than is possible 
today. 

 



'Magnetic memory' chip unveiled 
 
A microchip which can store information like a hard drive has been unveiled by US company 
Freescale. The chip, called magnetoresistive random-access memory (Mram), maintains data by 
relying on magnetic properties rather than an electrical charge. 
The company announced on Monday that it is in volume production of the world's first 
commercially available MRAM chip. The chip is intended to combine at least three qualities that 
previously had been unavailable together.  
 
"For the first time, we have a semiconductor memory with fast read-write, non-volatility(i.e. will 
hold information after power has been switched off) and unlimited read and write times," said Saied 
Tehrani, director of MRAM technology for Freescale, a Motorola spin-off. "We've never had all 
those characteristics together on one chip before."  
 
Tehrani said initial markets for the new chip will include printing, gaming, home-security and 
networking systems. The device's non-volatile memory will be valuable in systems that have data-
logging capabilities and must be re-set to previous configurations, he said. Additional opportunities 
include using MRAM as cache memory for larger density memories and, eventually, "instant on" 
capabilities for a wide range of devices. "Your device would no longer have to boot up," Tehrani 
says. "It would always be ready in the correct configuration." Further advantages are that MRAM 
can be manufactured as a single-component system on a chip, doing away with multiple component 
configurations such as SRAM powered by batteries. Freescale's MRAM can also be integrated with 
existing CMOS processes.  
 
One disadvantage of MRAM – compared to today's SRAM, DRAM or Flash – is cost. Freescale is 
pricing its initial 4-Mb MRAM chip at about $25 each for quantities of 1000. However prices are 
expected to be going down as production ramps up. 
Freescale announced 40 customers for its new chip, and said it expected sales to complete by the 
end of the year. In addition to producing embedded processor applications, the company plans to 
license the technology to partners in the semiconductor, consumer technology, military and 
networking fields, among others. It has already announced one such partnership with Honeywell.  
 
Merritt expects the announcement to spur efforts by other companies to step up their MRAM 
capabilities. Companies like IBM, Infineon, NEC, Samsung, Sony and dozens of others, he said, 
have been working on ways to manufacture MRAM in commercial quantities for many years. Most 
have been quiet of late, but Merritt thinks Freescale's announcement may wake up the space.  
 

 



Flat 'ion trap' holds quantum computing promise 
 
Quantum computers could be more easily mass produced thanks to the development of a 2 
dimensional ion trap - one of their key components. Ion traps have so far proved the best way to 
make qubits, allowing up to eight to be connected together.They work by trapping super-cooled 
ions in an electric field. Lasers can then be used to manipulate the ions to alter their quantum states. 
Researchers at the US National Institute of Standards and Technology (NIST) have developed a 
new way to make ion traps that can be easily scaled up, using technologies common to today's 
electronics industry. 
Ion traps usually have four rod-shaped electrodes arranged in a 3D cage. They emit oscillating 
electric fields to trap ions. Wineland and colleagues instead made the electrodes into flat strips lying 
next to each other on a surface. The gold electrodes were deposited onto a quartz chip and the 
surrounding connections and circuitry were etched onto the surface using photolithography. 
Many traps could be lined up together to make a quantum chip. 
In January 2006, a team including Winfried Hensinger of Sussex University, UK, produced 
the first integrated set of 3D ion traps. "By making all the electrodes in one plane the NIST team 
has made quite a significant step," says Hensinger. "One advantage is that you can more easily 
make electrical interconnects between traps on a flat surface." But Hensinger thinks the 
performance of 2D traps may differ from conventional ones. "Getting the lasers into the trap to 
manipulate the ions might be difficult," he explains."I think arrays of both flat and 3D traps will 
form the basis of future quantum computers," he adds. 
"Conventional traps would be used for parts that need a lot of access to the qubits; flat traps can be 
used where it is needed less frequently." 
Journal reference: Physical Review Letters 
 

 



Four Wave Mixing 

   

 
 
Cornell researchers working with Alexander Gaeta and Michal Lipson have created a broadband 
light amplifier on a silicon chip, a major breakthrough in the quest to create photonic microchips. In 
such microchips, beams of light travelling through microscopic waveguides will replace electric 
currents travelling through microscopic wires.  
 
The amplifier uses a phenomenon known as four-wave mixing, in which a signal to be amplified is 
‘pumped’ by another light source inside a very narrow waveguide. The waveguide is a channel 300 
x 550 nanometres (nm) wide, smaller than the wavelength of the infrared light travelling through it. 
The photons of light in the pump and signal beams are tightly confined, allowing for transfer of 
energy between the two beams. 
 
The advantage this scheme offers over previous methods of light amplification is that it works over 
a fairly broad range of wavelengths. Photonic circuits are expected to find their first applications as 
repeaters and routers for fibre-optic communications, where several different wavelengths are sent 
over a single fibre at the same time. The new broadband device makes it possible to amplify the 
multiplexed traffic all at once. The process also creates a duplicate signal at a different wavelength, 
so the devices could be used to convert a signal from one wavelength to another. 
 
Although four-wave mixing amplifiers have been made with optical fibres, such devices are tens of 
metres long. Researchers are working to create photonic circuits on silicon because silicon devices 
can be manufactured cheaply, and photonics on silicon can easily be combined with electronics on 
the same chip. 
 
The devices were tested with infrared light at wavelengths near 1,555nm, the light used in most 
fibre-optic communications. Amplification took place over a range of wavelengths 28nm wide, 
from 1,512 to 1,535nm. Longer waveguides gave greater amplification in a range from 1,525 to 
1,540nm. The researchers predict that even better performance can be obtained by refining the 
process. 
 
They also predict that other applications of four-wave mixing already demonstrated in optical fibres 
will now be possible in silicon, including all-optical switching, optical signal regeneration and 
optical sources for quantum computing. 
 
 
 





Solitons Could Power Molecular Electronics, Artificial Muscles 
 

 
A solitary electron wave (ripples of red and blue, center) travels along a polymer chain, causing the 
chain to bend in the middle. (Image courtesy of Ohio State University) 
 
Since the 1980s, scientists have known that solitons can carry an electrical charge when traveling 
through certain organic polymers. A new study now suggests that solitons have intricate internal 
structures. Scientists may one day use this information to put the particles to work in molecular 
electronics and artificial muscles, said Ju Li, at Ohio State University. Li explained that each soliton 
is made up of an electron surrounded by other particles called phonons. Just as a photon is a particle 
of light energy, a phonon is a particle of vibrational energy.The new study suggests that the electron 
inside a soliton can attain different energy states, just like the electron in a hydrogen atom. 
 
Li and his longtime collaborators from MIT published their findings in a recent issue of the 
Proceedings of the National Academy of Sciences (PNAS). 
 
The name "soliton" is short for "solitary wave." Though scientists often treat particles such as 
electrons as waves, soliton waves are different. Ordinary electron waves spread out and diminish 
over time, and soliton waves don't. "It's like when you make a ripple in water -- it quickly spreads 
and disappears," Li said. "But a soliton is a strange kind of object. Once it is made, it maintains its 
character for a long time." 
 
In fiber optics, normal light waves gradually flatten out; unless the signal is boosted periodically, it 
disappears. In contrast, solitonic light waves retain their structure and keep going without assistance. 
Some telecommunication companies have exploited that fact by using solitons to cheaply send 
signals over long distances. 
 
Before solitons can be fully exploited in a wider range of applications, scientists must learn more 
about their basic properties, Li said. He's especially interested in how solitons carry a charge 
through conducting polymers, which consist of long, skinny chains of molecules. The tiny chains 
are practically one-dimensional, and this calls some strange physics into play. 
 
Because polymer chains tend to bend and twist as solitons pass through them, scientists have 
wondered whether solitons could be used to power artificial muscles for high-tech robots and 
devices to aid human mobility. Such muscles would be made of organic polymers, and flex in 
response to light or electrochemical stimulation. 
 
"If fully understood, solitons may also be harnessed to drive molecular motors in nanotechnology,"  
 



Cool light leads to greener chips  
 
A technique that could lead to cheap, environmentally friendly microchips has been developed by 
UK researchers. The team from University College London used low-temperature, ultraviolet lamps 
to make silicon dioxide, a vital component of almost all modern chips.  
Chip manufacturers currently use energy-intensive furnaces, heated to more than 1,000C, to make 
the material. The new technique operates at room temperature and so requires less power and fewer 
resources. Also, as the wafer is heated, chip components that have already been incorporated can 
warp and distort its structure. As manufacturers try to squeeze smaller and smaller components on 
to chips, they are packed closer together. Heating the wafer with these densely packed chips can 
cause contamination of individual components as they become more fluid and "bleed" into one 
another. A low temperature manufacturing process would overcome these problems and allow chip-
makers to continue to push the boundaries of chip size.  
 
The new technique uses a lamp that emits light from deep within the UV spectrum at a wavelength 
of 126 nanometres. The UV lamp is about 30cm long and looks like a common fluorescent tube. It 
is filled with argon gas that has a high voltage applied to it.  These techniques cannot be used for 
electronics because the defect densities are far too high.  
 
However, the silicon industry demands pure materials to manufacture microchips. This may be the 
technique's biggest stumbling block.  "By growing thermal oxides at high temperatures in present 
microelectronics manufacturing processes (from 700 to 1,000 degrees C) most of the defects are all 
annealed out and you end up with an extremely low defect density". Prolonged exposure to other 
UV wavelengths produces defects, but this technique employs a wavelength of light that has never 
been used before. The next stage, he says, is to try the technique in clean-room facilities, similar to 
those used in chip-making plants, to prove the technology works on an industrial scale.  
The researchers believe that eventually it could be used not just in chip manufacturing but also to 
create circuits on other materials including cloth, for smart clothing, paper for electronic books or in 
plastic electronics.  
 



Bacteria made to sprout conducting nanowires 
 

 
Electrically conductive nanowires extend many times the length of the bacteria Shewanella oneidensis 

 
 The discovery that a wide variety of bacteria can be persuaded to produce wire-like appendages 
that conduct electricity could prove vital to the development of more efficient biological fuel cells. 
Bacteria that use sugars and sewage as fuel are being investigated as a pollution-free source of 
electricity. They feed by plucking electrons from atoms in their fuel and dumping them onto the 
oxygen or metal atoms in the mixture. The transfer of the electrons creates a current, and connecting 
the bacteria to an electrode in a microbial fuel cell will generate electricity, although not necessarily 
very efficiently.  
 
A species of bacterium called Geobacter sulfurreducens, which dumps electrons onto metal, has 
previously been persuaded to grow nanowires to make contact with distant atoms (see Subterranean 
bugs reach out for their energy). A deficit of metal atoms in the close vicinity of the bacteria can 
cause a bottleneck, so the proliferation of nanowires allows the bacteria to consume more fuel, 
potentially boosting the current produced by a microbial fuel cell. Now a study by Yuri Gorby of 
Pacific Northwest National Laboratories and colleagues reveals that several other kinds of bacteria 
produce similar nanowires.  
 
Gorby’s team coaxed Shewanella oneidensis – another bacterium that dumps electrons onto metal – 
into producing nanowires by growing it in vats that carefully control the amount of oxygen 
available. This forced the bacteria to extend nanowires to make contact with more metal atoms.  
The nanowires were between 50 and 150 nanometres wide and extended tens of micrometres, 
allowing the bacteria to reach atoms hundreds of times as far away as the length of their cells.  
The researchers used similar methods to encourage nanowires to sprout from other micro-organisms, 
including a photosynthesising bacterium called Synechocysitis PCC6803.  
 
A clearer understanding of the way bacterial nanowires form should allow engineers to make more 
efficient and powerful biological fuel cells, Gorby says. For example, they could ensure that the 
chemical conditions surrounding bacteria encourage it to grow as many nanowires as possible, 
increasing conductivity. 
 
Journal reference: Proceedings of the National Academy of Sciences 




