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Science's 10 Most Beautiful/BExperiments
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1 Young's double-slit experiment applied to
the interference of single electrons (1961)
RER - ZRNERTNATBFFHXh
2 Galileo's experiment on falling bodies
(1600s)
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3 Millikan's oil-drop experiment (1910s)
SR - XN SHHBTE

4 Newton's decomposition of sunlight with
a prism (1665 — 1666)
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5 Young's light-interference experiment
(1803)

DA - BEN TR

FlaeHa, RINAREENELES

. ARIEH,

6 Cavendish's torsion-bar experiment
(1798)
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7 Eratosthenes' measurement of the Earth's
circumference (3rd century BC)
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8 Galileo's experiments with rolling balls -~ _/—\ B
down inclined planes (1600s) ( J \
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9 Rutherford's discoveryA’“‘ms B S
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10 Foucault's pendulum (1857)
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of the Earth's Cift IC
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At noon on the summer solstice in the Egyptian town now called Aswan, the sun hovers
straight overhead: objects cast no shadow and sunlight falls directly down a deep well.
When he read this fact, Eratosthenes, the librarian at Alexandria in the 3rd century B.C.,
realized he had the information he needed to estimate the circumference of the planet. On
the same day and time, he measured shadows in Alexandria, finding that the solar rays
there had a bit of a slant, deviating from the vertical by about seven degrees.

The rest was just geometry. Assuming the earth is spherical, its circumference spans
360 degrees. So if the two cities are seven degrees apart, that would constitute seven-
360ths of the full circle — about one-fiftieth. Estimating from travel time that the towns were
5,000 "stadia"? apart, Eratosthenes concluded that the earth must be 50 times that size —
250,000 stadia in girth. Scholars differ over the length of a Greek stadium, so it is impossible

to know just how accurate he was. But by some reckonings, he was off by only about 5

percent. ( Ranking: 7 )
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Key to Controlling Fdain Growth Discovered

ERXRERKBEM

The process that controls hair formation has been
identified by U.S. scientists, giving new hope to
people with too little in the right place or too much in
the wrong place.

The researchers of Rockefeller University in New
York, report in Nature on the discovery of a gene
network which regulates the amount of "glue" between
skin cells. The Rockefeller group was led by Professor
Elaine Fuchs, a recognised expert on the genetics of
skin and hair development.

Hair follicles can only form once the glue is
loosened. This allows the cells to reposition and form
a bud, which can then change its structure and grow
into a hair follicle. Epithelial stem cells can then either
develop into the epidermis or nerve cells.

While the study has identified the genes required
for the onset of hair follicle formation, there is still
some way to go before a cure for baldness is found.
The mechanism that determines whether the bud be-
comes a hair follicle, a sweat gland or a mammary
gland is not understood, and further research is

underway. I}
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Dog Translation Device Coming to U.S.

/S R B

A Japanese toy maker claims to have developed a
 gadget that translates dog barks into human lan-
guage and plans to begin selling the product — under
the name Bowlingual — in U.S. pet stores, gift shops
and retail outlets this summer.

Tokyo-based Takara Co., Ltd. says about 300,000
of the dog translator devices have been sold since its
launch in Japan late last year. It is forecasting far
bigger sales once an English-language version comes
to America in August. The United States'is home to
about 67 million dogs, more than six times the number
in Japan.

"We know that the Americans love their dogs so
much, so we don't think they will mind spending $120
on this product," the Takara marketing manager said
during an interview at a recent pet products convention
in Atlanta.

Cited as one of the coolest inventions of 2002 by
Time magazine, Bowlingual consists of a 3-inch long
wireless microphone that attaches to a dog collar and
transmits sounds to a palm-sized console that is linked
to a database. The console classifies each woof, yip or
whine into six emotional categories — happiness,
sadness, frustration, anger, menace and desire — and
displays common phrases, such as "You're ticking me
off," that fit the dog's emptional state.

Takara says it has spent hundreds of millions of
yen developing the device in cooperation with acous-
tics experts and animal behaviorists.

One thing that does appear certain is that the
market for animal translation products will likely re-
main a dog's world since Takara has no plans to
develop a similar device for cats. "They are too

unpredictable," the marketing manager said. [l
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Smile: Men vs Women

BLEXFR =

Women do smile more than men, but when occu-
pying similar work and social roles, the gender
differences in the rate of smiling disappear, a Yale
researcher has found. Also, there are large differences
in the degree to which men smile less than women
depending on a person's culture, ethnicity and age.

"It would be interesting for social psychologists
and anthropologists to look at these data because the
wide cultural, ethnic and other differences suggest that
the sex difference is not something that is hard-wired,"
said one of the researchers. This is not a function of
being male or female. Each culture overlays meh and
women with rules about appropriate behavior.

The researchers set out to examine every avail-
able study that has been done on sex differences in
smiling. Ultimately, they looked at 186 research reports.
They found "the difference is there, but it's not
whopping".

Besides the difference between the sexes, the
rate at which men and women smile also changes with
the different backgrounds, such as ethnicity, age and
culture.

Men and women also smile about the same amount
when they are in the same position in terms of power,
occupation or social role. The researchers surmise
that the sex differences are overridden by smile norms
for the role one is in.

However, when there is tension in the air, women
more often than men try to diffuse it with a smile.
Women do what we call "emotion work" and one of the

best ways to do this is to smile to soothe hurt feelings,

to restore harmony. [l
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A self-cleaning paint inspired by lotus leaves is
being developed by Australian researchers. A paint
compound is designed to prevent dirt from sticking to its
surface.

According to the leader of the researchers, the
initial inspiration for the paint came from nature. One
researcher noticed that while lotus plants live in water,
water never sticks to their leaves, "We asked 'Can we
mimic this property?"

Plant leaves keep clean because a thin, an‘q slightly
bumpy, coating of wax on them enables rain to easily
wash the dirt from them. The team have mimicked the
natural cleaning action of water on leaves by creating a
synthetic compound, which is designed to decrease the
strength of the bond between dirt and the surface of
paint.

The concept is yet to undergo a lot of testing.
"Testing needs to be done outside and in certain
conditions, and under certain temperatures," the re-
searchers said.

If it proves itself, the new paint compound is de-
signed to become part of the normal mixture of paint
chemicals which include solvent, pigment and oxidants.
The paint could be used on house exteriors, cars, road
signs and billboards which would then be washed clean
any time it rained. It could also make food surfaces

easier to wash. i
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s ; cientists in Spain have developed a robotic

finger with a sense of touch. It is made of a
polymer that can feel the weight of what it's pushing
and adjust the energy it uses accordingly.

This is similar to the way we use our sense of
touch. If we pick up a delicate object such as a
flower, our fingertips sense its fragility and so grasp
it lightly. We instinctively exert more force when
holding or moving a heavier, more robust item
because there is feedback between our sensations
and muscles.

One way to make an artificial touch-sensitive
limb, therefore, would be to equip it with delicate
pressure sensors to provide this sort of feedback.

Called polypyrrole, it expands in response to
electric current and conducts differently in response
to changes in pressure. So the bending motion
uses electrical energy.

The researchers figure that this adjustment
happens because of the way the film stuck with
polymer is squeezed against the obstacle. Pres-
sure changes the packing of the polymer molecules,
which alters the voltage needed to make it bend. In
effect, the finger "feels" the resistance that its mo-

tion encounters.
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I gyptian archaeologists have opened a 5,000-year-old wooden

coffin in the desert near Cairo to find a pile of bones which they

said showed the oldest evidence yet found of human mummification in
Egypt.

The bones were covered with a resin used in the mummification

Sy

process and remnants of skin. "This is...the oldest evidence of mummi-

N

fication in Egypt," Egyptian antiquities chief said.
The coffin was found in one of more than 20 mud-brick tombs,

which belonged to officials who had lived between 3100 — 2890 BC

%

under Egypt's 1st Dynasty. "We are continuing our excavations to

reveal more about the tombs of the officials who ruled Egypt under the

=

kings of dynasty one."

4

i

Egyptian mummification techniques developed over the centuries.
Ancient Egyptians are known to have embalmed bodies between 2613

and 2494 BC. Methods used between 1567 — 1200 BC were the most

;0

effective at preserving dead and the remains of King Ramses Il, who
ruled during that period, have been displayed at the Egyptian Museum.

Techniques used between 1085 — 945 BC were the most elaborate,

IA3 1S8p|O 8y} spulH 1dAB3

when the dried, washéd and wrapped body was strapped with cloth for

protection and covered with jewellery to ward off evil. |l
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Slim Screen Can Be Rolled

BFERKHRR

O ne newspaper that updates itself with the
latest headlines every day — that's the vi-
sion of US researchers who have unveiled an ultra-
thin electronic-ink display screen.

The screen is less than 0.3 millimetres thick,
flexible enough to be rolled into a tube and can be
viewed from almost any angle.

This is good, but not quite good enough for an
e-newspaper, admits the device's creator, Yu Chen
of the E Ink Corporation in Cambridge, Massach uséjts:
the display is still too thick to be folded in two. .

The screen uses an electronic network called a
thin-film transistor array. This can supply opposing
voltages to different areas of the display. On top of
the array is a conducting layer containing millions of
tiny capsules of charge-sensitive pigment — some
black, some white. A negative voltage moves the
white particles to the surface; a positive one brings
black ones to the fore, creating an effect like print
on a page. The pattern remains for around 10 min-
utes after the voltages are removed, making this a
cheaper alternative to other electronic displays.

Similar technology could even make clothes
into video screens. This would need a display
that refreshed itself every 15 milliseconds. The
new screen currently takes around a quarter of a
second. "The main challenge is to increase the
speed — | think it's very doable," the creator

says.
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World Cup Win Helps

To Lower Heart Attacks
#HEFEREE

W inning soccer's World Cup not only lifts a
nation's spirits, it lowers the death rate from
heart attacks, according to a report in a medical
journal.

During the 1998 World Cup, when France de-
feated Brazil in the final, deaths from heart attacks in
men and women dropped on the day of the match.
The final was watched by 26 million French television
viewers. "

Instead of the average 33 deaths a day in the five
days before the match, only 23 men died of a heart
attack on the actual day of the match. There were also
fewer deaths in women, but the decrease was not as
significant. And the death rate after the final remains
at a low level.

Dr Frederic Berthier, of Nice Teaching Hospital
in southern France, is not sure why the death rate fell,
but he suspected it might be due to reduced stress.
"Decreased activities and/or euphoria after the final
could result in less stress," he reported in the journal
Heart.

Berthier believes the national euphoria of the
victory, combined with a day off from work, also
contributed to the fall in heart attack deaths a few
days later on 14 July, which was Bastille Day*, a

national holiday in France. [l
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What if checking a person's blood sugar
level were as easy as looking in the mirror?

The idea may become reality as researchers
at the University of Pittsburgh work on a contact
lens that measures glucose levels. They are trying
to create a contact lens that will contain a chemical
sensor at the edge of the lens which can be worn by
everyone, even those who don't need vision
correction. .

For years, the medical community has been
trying to find painless ways for diabetes patients to
monitor their blood sugar levels. With an estimated
17 million Americans suffering from the disease,
millions must endure painful finger testing by prick-
ing themselves several times daily. Doctors often
complain that even the most diligent patients don't
test themselves enough.

The research team has already developed the
sensor material for the lens, which would change
color depending on the person's blood sugar level.
Usually, green is for normal, red for extremely low
glucose and violet for extremely high glucose. The
next step is to embed the sensor into contact lenses.
Patients will be able to determine their glucose
levels by looking in a mirror and comparing the
color to a chart.

The researchers said, it could be at least three

years away from being available on the market. i
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Robot for Life on Mars,
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S cientists on the prowl for life on Mars are
busy with their tests on the parched Atacama
Desert of northern Chile. Scientists believe that if
their high-tech robotics succeed in their quest to
find life in the Earth's most inhospitable deserts,
they may also be able to find life on Mars.

David Wettergreen, a research scientist at
Carnegie Mellon University's Robotics Institute,
described the Atacama as "the most arid desert on
Earth. It is what scientists call an end member
ecosystem in that it has the lowest organic content
of anywhere on Earth." Scientists consider fhe
barren and rocky terrain to be analogous to the
terrain on Mars.

Hyperion is a 2 meter wide and 2 meter long
robot with a 3.5 meter square solar panel for a roof.
Named for the Greek word meaning "he who fol-
lows the sun," Hyperion is an auto robot. It is
programmed t6 operate independently and can
determine when to point its solar panel towards the
sun.

In the Atacama Desert, researchers tested
Hyperion's ability to navigate terrain similar to that
on Mars. The researchers will focus on measure-
ments and experiments with the robot's hardware
and software components, including its ability to
catch the signs of life.

Researchers will develop later generations of
the robot for testing in 2004 and 2005, based on
this year's desert trials. [l

(KWRIE) 2003 F W 6—7 8 —— —

BRILEXANTERDIDRE, —&
HBEAENE FHRPEHIRNZERIIEERKIE
T3R5 BIFRIBESWRSRIRN A BE
BRINGAEIIK ERTESEENNIRBIRT
SoNED, AECIFHEAENE ERBE

P
000

FTAEBBRAZNMAFRE David
Wattergreen I E-R SR EAN “MIKE
RTRVDR, BZRINRA “ETSARLEN
BR’ . AXFNRED, I5WR ERES
NENENTUES" . RZERINAOXE—
TRENSOMILEIAERNE +518
™o

‘ZIBR®” B—T2XKR, 2XKZ6894
BA, EHNEH—1 3.5 F/5KK/NBIA
BER. ENRBFTREFEE, BVE “8lX
BERA". “ZiBR%™ B—TEEEA,
ENMEIERIUEEREIRIBETE, HR
EQIRAPBEERAD A (CUREREER) .

AREFEDRE, FRARNT “Z
Bre” RUXLNERBHILRIMNRHEE
N ARARBERWUINADE MBS ABIEEH
R, AR THREDDROEN.

HAARITRMAESEDRXDNES L
F2004 F 2005 F R BUEEIHLEEA. B



=9

Today's Visions of the Science of Tomorrow ||

SHME, BEERZF N = s

2% BATR I 0 F R keG4 E AT T

2002 # Jj&., Edge.org [ 3& &5 & 2 # John Brockman @) & -#

Rthra At A FfoARF TRE TIANFA, AFRLFAAGHE, 24RA 600 {245 KT viwh
B, TaAMN@BxT —£ARKAMGREF AL, BREAHAELETRR, EHEZRFRARH SRR —HKY,

Seth Lloyd,

Professor of quantum-mechanical engineering at the
Massachusetts Institute of Technology.
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Science Without Secrets
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M y advice is to keep science public. Se-

cret knowledge, no matter how laboriously acquired, ‘

is less than science.

Some knowledge, of course, must remain secret for the |

security of the nation. But unless there is a clear security risk, |

publish all else. Why? Science belongs to the people: they

pay for it; they benefit from it. The benefits of scientific |

knowledge accrue far more rapidly when that knowledge lies

open for all to see, to test and to try.

In my field, quantum computation, openness is beneficial. |

Quantum mechanics is famously weird, and one of the con-
sequences of quantum weirdness is that even a small quan-
tum computer, consisting of a few thousand atoms, has the

potential to break all existing public-key cryptosystems.

Thus, quantum computers pose a significant threat to |

the security not only of classified encoded material, but also
of most commercial transactions. Yet our national security

agencies have elected to award grant money for quantum

computing research with the stipulation that the results be |

published.

This is a wise policy. There is no doubt large-scale
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