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What’s New at the Frontiers of Science, Technology and Exploration
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Technology and
Exploration

Science, 
at the Frontiers of 

has been uncovered by a team of archae-
ologists digging at the ancient hilltop Ro-
man town of Sagalassos, high in the west-
ern Toros mountains in southern Turkey. 
They recently came across some fragments 

A Huge ROMAN 
statue ...

Contributed by Michael Franco, Daniel Weiss, Jeremy Torr & Alan grant
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When it comes to  computational capacity, man has 
always triumphed over machine. Human brains pos-
sess about a quadrillion (a million billion) synapses that 
relay signals between neurons and function much like 
transistors in computer chips. Until recently, there was 
no computer that could process as much data, so fast. 

But the US$133 million Roadru-
nner supercomputer at the Los 
Alamos National Laboratory in 
New Mexico works at petaflop 
speeds. This means it can proc-
ess a quadrillion calculations 
every second, just like human 
brains, to make it the fast-
est computer in the world. In 
testing, scientists developed a 
program dubbed “PetaVision” 
which allowed it to mimic the 

way the eye converts images so the brain can understand 
them. It will also be used to model reactions inside a nu-
clear weapon. But it’s not all computational destruction. 
“We’re hoping Roadrunner will have predictive capabil-
ity for the environment. We’re hoping to be able to say 
what will happen,” says lab spokesman James Rickman.

Way Faster Than a 
Speeding Bullet

Harry Potter fans may 
have to wait a bit longer 
for a cloak of invisibility, but 
a cloak of silence is in the 
works. A team from Spain’s  
Polytechnic University of Va-
lencia, led by José Sánchez-
Dehesa, has come up with 
a blueprint for an “acoustic 
cloak” made of 200 layers of 
two alternating “metamateri-
als,” which consist of lattices 
of cylindrical rods. The mate-

rial would divert sound waves 
around any objects within 
the cloak, like water flowing 
around an obstacle.

The material could be 
used to render warships 
invisible to sonar, or it could 
be embedded in apartment 
walls, protecting inhabit-
ants from noisy neighbours 
and traffic. Sánchez-Dehesa 
hopes to begin testing the 
material within a year.  

billion: the estimated number of 
transistors that will fit on a single 
computer chip by 2010.4

The crystal skull in the latest Indiana Jones film is pure 
fiction, but crystal skulls do exist and can be found in 
several of the world’s great museums. And some legends 
have grown up around them – one  says a dozen of the 
skulls will have to be assembled on December 21, 2012 in 
order to prevent a doomsday predicted in Mayan texts.

Most of the skulls were originally thought to date back 
to pre-Columbian American cultures such as the Mayas 
and Aztecs. But recent tests on skulls held by the Smithso-
nian Institution, the British Museum and the Quai Branly 
Museum in Paris have established that they were carved 
using modern industrial tools. Meaning they are fakes.

Just who was behind the fake skulls remains a mystery, 
but a French antiquities dealer named Eugène Boban 
seems to have played a central role. Boban developed an 
enthusiasm for pre-Columbian artifacts while living in 
Mexico City. He brought several small skulls from Mexico 
to the 1867 Paris Exhibition Universelle, probably carved in 
the 19th century from pre-Columbian beads.

Later, in the 1870s, Boban acquired and advertised 
a series of larger skulls which eventually reached major 
museums including the Quai Branly Museum and the 
British Museum, although Mexico’s national museum 
denounced at least one 15-centimetre skull as a fake. Boban 
went on to become a renowned pre-Columbian expert and 
exposed many amateurish fakes. “His opinion was sought 
after and respected,” says Jane Walsh, an anthropologist at 
the Smithsonian Institution, “but he was also selling things 
that he should have known were fakes.” The controversy 
and superstitious rumours continue.

Crystal Skulls

This crystal skull 
was donated to the 
Museum of Ethnog-
raphy at Trocadéro, 
Paris, by explorer 
Alphonse Pinart, 
who bought it from 
Eugène Boban. But 
is it genuine?
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Cloak of Silence

BIGGEST COUNTRIES                    Russia:  17,075,183 sq km                    Canada:  9,984,659 sq km                    United States:  9,631,409 sq km                    China:  9,596,949 sq km1 2 3 4
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Human saliva may not always get the respect it deserves 
but this humble fluid has been shown to have powerful 
antifungal, antibacterial and antiviral properties. One study 
conducted by French researchers in 2006 identified a pain-
killer in saliva called opiorphin which is reportedly six times 
more potent than morphine. Considering these traits, a new 
discovery by Dutch-based scientists at the Academic Centre 
for Dentistry in Amsterdam makes perfect sense. They have 
isolated a compound in human saliva called histatin that 
greatly speeds the healing of wounds. According to Gerald 
Weissmann, editor-in-chief of The Federation of American 
Societies for Experimental Biology Journal, which published 
the results, the findings explain “why wounds in the mouth, 
like those of a tooth extraction, heal much faster than com-
parable wounds of the skin and bone. It also directs us to 
begin looking at saliva as a source for new drugs.” Because 
saliva is a virtually unlimited resource, wound-healing drugs 
could be mass-produced with relative ease. The researchers 
are particularly hopeful that their findings will mean good 
news for people like diabetics and burn victims who suffer 
from hard-to-heal wounds.   

Lick Your 
Wounds

At most nightlife venues around the world, there’s a 
lot of chemistry between people on the dance floor. Now, 
at two new clubs in Europe, dancers will be generating 
electricity as well. Both Surya in London and WATT in 
Rotterdam make use of unique dance floors that produce 
electrical currents through the vibrations of dancers. 
Surya employs a technology known as piezoelectricity 
whereby the underside of the floor is fitted with a series 
of crystals. As the clubbers bounce to the beat, they 
compress the crystals, generating an electrical charge. 

At WATT, compressions on the dance floor use mechani-
cal linkages to turn magnetic dynamos to produce elec-
tric current. Both venues funnel the generated electricity 
to batteries used to power various club operations like 
lights. In addition to dance floors that turn dance steps 
into true power moves, both eco-clubs take additional 
steps to protect the environment. WATT uses rainwa-
ter to flush its toilets while Surya waives the entry fee 
to anyone who can demonstrate that they used public 
transport, bicycles or their own two legs to get to the club. 
It also donates all club profits to the environmental group 
Friends of the Earth, which lends credence to the phrase 
it has adopted as its motto: “All you have to do is dance to 
save the world.”

Disco Power 
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LONGEST RAIL TUNNELS          Seikan , Tsugaru Strait, Japan:  53.9km          Channel Tunnel, English Channel: 50km          Iwate Ichinohe, Tanigawa Mountains, Japan:  25.8km1 2 3



Minutes for the 
Space Shuttle to 
reach 27,200kph8.5
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There may be more life on earth 
than we realised – actually make 
that life in earth. A team of 
scientists recently found living 
cells 1.6 kilometres beneath the 
seabed off the coast of Newfound-
land in Canada, twice as deep as 
life previously found under the 
ocean floor. The cells in question 
are prokaryotes, single-celled 
organisms with no nuclei, that are 
related to bacteria. They are able 
to survive in an extreme environ-
ment where there is no light or 
oxygen and where temperatures 
reach up to 100 degrees Celsius. 
“These are probably not only the 
deepest, but the hottest organisms 
found in deep marine sediments,” 
says John Parkes, a geobiologist 

at Cardiff University in Wales who 
headed the team. “It’s fascinating 
to know what proportion of our 
planet actually has living organ-
isms in it.” Sparse populations of 
bacteria have been found living 
up to 5 kilometres beneath solid 
ground, but temperatures there 
build up far more slowly than they 
do under the sea. Parkes believes 
that prokaryotes will be found liv-
ing even deeper under the sea and 
estimates that the total mass of 
such undersea cells is equal to that 
of all the plants growing on earth. 
The new discovery may also have 
implications for the search for life 
on other planets: even if a planet’s 
surface is barren, it, too, may be 
home to life deep underground.

Undersea CellsStrength 
In Numbers
Bacterial invaders are relatively easy to 
destroy when floating loose in a liquid like 
blood or water. Which is probably why over 99 
percent of them form protective colonies known 
as biofilms. When bacteria attach to a surface 
and are joined by their buddies, they undergo 

a metamorphosis that turns them 
into a unified organism with a 

strong survival system. These 
biofilms (such as tooth 

plaque) are extremely dif-
ficult to remove. Scientists 
at the Helmholtz Centre 
for Infection Research in 
Germany have also found 

that they not only resist at-
tacks, but actually fight back. 

Some marine bacteria, when 
organised as a biofilm, produce 

a pigment called violacein. When an 
invading amoeba eats the biofilm, the violacein 
kills it. As amoebae are distant relatives of hu-
man disease pathogens, the hope is that biofilms 
will be used to produce violacein-like chemicals 
that could kill harmful invaders in our bodies.             

Deep in a secret vault, a scientist examines a captured 
alien spaceship ... well, not really. What you are looking at is 
a Boeing engineer inspecting a flying saucer-like heat shield 
which has been designed for NASA’s Orion crew capsule, 

which will come into operation after the Space Shuttles are 
retired in 2010. The Orion craft will transport astronauts to 
the International Space Station, the moon and ultimately 
on to Mars, and will serve as the Earth re-entry vehicle.

Flying 
Saucer
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Daishimizu,Mikuni Mountains, Japan:  22.2km          Simplon, Alps, Switzerland-Italy:  19.8km          Vereina, Klosters-Sagliains, Switzerland:  19.1km          Shin Kanmon, Kanmon Strait, Japan:  18.7km		 4 5 6 7
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