
Weaving Together
Optics and Fashion

A team of researchers at France Tele-
com has invented a prototype flexi-

ble fiber-optic screen that can be woven
into clothing. Users can download visuals
onto the screen, which consists of optical
fibers woven into simple textiles.

“This combination of properties in-
trinsic to weaving and optics provides a
natural solution to the problems of rigidi-
ty, volume and weight encountered in cur-
rent wearable video screens,” said André
Weill, who directs the project. The tech-
nology also could be used for public safety,
advertising and fashion accessories such as
scarves and bags, he said.

The prototype allows users to create
their own illustrations, drawings and texts
on the Internet and then store them on a
specified server. A flexible remote control
hidden in a lapel could allow the user to
trigger different displays and select new vi-
suals.

Two types of sensors may be used to
control effects such as scrolling, intensity
or brightness. The first is activated by low
frequency sounds or bass acoustic waves,

such as those generated by clapping. The
second is an acceleration detector that re-
sponds to walking and other small, rapid
movements.

The technology was introduced earlier
this year in Frankfurt, Germany, at Avan-
tex 2002, the international trade show for
garment textile innovation. It won the
prize for innovation in research and devel-
opment.

Weill said it’s hard to say at this early
stage of design how much the technology
eventually will cost consumers.

Small Satellite 
Returns 

Latest Images

The European Space Agency’s (ESA)
first small autonomous satellite,

PROBA (Project for On-Board Autono-
my), has sent back its latest gallery of im-
ages of earth's cities, rivers and vegetation.
The detailed images offer evidence that
PROBA—launched October 22, 2001—is
functioning as planned, with limited inter-
vention from the ground 

The images are obtained by means of a
compact, high-resolution imaging spec-
trometer (CHRIS), developed by Sira Elec-
tro-Optics (Kent, U.K.). At 14 kg, CHRIS
is the largest instrument on PROBA. It

provides multispectral data of earth's sur-
face reflectance in the visible and near-in-
frared spectral regions. The spectral bands
are fully programmable in a range of 415-
1050 nm. Up to 19 frequency bands can be
acquired simultaneously at full resolution.
Each band has a spectral resolution of
5-12 nm and a spatial resolution of 20 m
at nadir (the lowest point directly below
the satellite).

One of PROBA’s “assignments” was to
take a sequence of five images of Mauna
Kea in Hawaii. First, the ESA provided the
satellite with the latitude, longitude and al-
titude of Mauna Kea and the desired
CHRIS mode. The satellite had to identify
when Mauna Kea would be visible, config-
ure the instruments, take the images at the
right moment and prepare the data for
transmission to the ground.

PROBA weighs only 97 kg and meas-
ures 60 x 60 x 80 cm. Other instruments in
the payload include: a high-resolution
camera; a wide-angle camera; a space radi-
ation environment monitor; and a debris
in-orbit evaluator. PROBA is the first satel-
lite to use an autonomous star-tracker as
its only source of altitude measurements.
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Prototype of a backpack, developed by France
Telecom, with a flexible fiber-optic screen con-
trolled by the user.

One of the first images taken by the ESA's PROBA
satellite over Mauna Kea, Hawaii. Satellite images
are raw pseudocolor images obtained from three
spectral bands.
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Laser-Tracking Leads
To Speedy Commute

A laser-tracking system will help engi-
neers in Shanghai, China, build what

is expected to be the world’s fastest train.
The Shanghai Maglev Railway, which is

based on magnetic levitation technology,
will reach a top speed of 269 miles per
hour (430 km/h). The train is scheduled to
start running between Shanghai and
Pudong International Airport in January
2004.

When the system is completed, the 19-
mile journey from Shanghai’s city center
to the airport should take eight minutes. It
takes approximately 45 minutes to drive
this distance on an average day.

The Shanghai Maglev is the first large-
scale commercial application of this new
technology.

The Transrapid version uses a variation
of the superconductor-based Maglev
trains first developed in Japan. On-board
batteries provide electromagnetic suspen-
sion, allowing the trains to hover above the
track. Support magnets along the vehicle
pull it up level with ferromagnetic stator
packs mounted on the underside of the
guide way. Guidance magnets along the
length of the vehicle keep it on the track
laterally, while electronic systems maintain
track clearance at 10 mm.

Transrapid officials say that the vehicle
is capable of hovering for up to 30 min-
utes. During travel, linear generators inte-
grated into the support magnets recharge
the on-board batteries.

Engineers are installing 500 concrete
girders, each of which is 24 m long and
weighs 175 tons, to form part of the Ma-
glev system. These girders need to be man-
ufactured and installed to a precision of
better than one-thousandth of an inch.

An interferometric laser-based system
developed by Automated Precision, Inc., of
Rockville, Maryland, is used as an aid to
precise measurement. The system uses a
low-power helium neon laser. The laser
tracker, which measures the shapes of ob-
jects to the required tolerance from a dis-
tance of 5 m, has a maximum lateral target
speed of 3 m per second. It is used in a va-
riety of other industrial measurement ap-
plications, including machine alignment.

Femtosecond 
Pulses and Pain-Free

Dentistry

Femtosecond pulses hold the key to re-
placing the dentist's drill with lasers,

according to scientists in Australia.
Although lasers are widely used in sur-

gery and have long been touted as pain-
free replacements for the drill, high-energy
pulses have been needed in dentistry be-
cause teeth are so hard. Generally, when
lasers have been used in dentistry, the

technique has involved long-pulsed
sources. These sources can cause shock
waves and heat up the tooth's softer tissue,
causing pain to the patient. Because fem-
tosecond pulses are so short, the heat con-
duction effects can be virtually eliminated,
the researchers said.

The Australian team, which included
representatives from MacQuarie Universi-
ty, the Australian National University and
the Swinburne University of Technology,
experimented with two sources: a 780 nm
Clark-MXR CPA-2001 laser emitting 
150-fs pulses and a Spectra Physics Tsuna-
mi system generating 95-fs pulses at 
805 nm. The latter was also frequency
doubled to determine any difference in
ablation threshold between the two 
wavelengths.

At the fundamental wavelength, the ab-
lation threshold was 2.2 J/cm2, and half
this when frequency doubled. The scien-
tists did not report any collateral damage
to the drilled teeth. Although after three
minutes of laser ablation, they noticed an
increase in the temperature of the dental
tissue, by air-cooling they were able to
maintain the temperature below the dam-
age threshold.

With the 150-fs laser, the ablation rate
was about 1 µm per pulse. To approach the
ablation rate of a mechanical drill would
therefore require a pulse repetition rate of
200-500 kHz.

Because dental tissue below the enamel
is significantly softer than that of the hard
outer shell, the scientists said that the re-
quired repetition rate for treatment of this
area of the tooth is more likely to be
around 20 kHz.

The researchers are convinced that the
frequency-doubled beam approach is the
best option.
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Artist’s reproduction of the completed Shanghai
Maglev Railway, expected to make a major contri-
bution to improving traffic congestion between
central Shanghai and Pudong International Airport.

Image taken during drilling of tooth enamel using a
1-KHz 150-fs Ti:sapphire laser scanned across the
tooth surface.


