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LASERS

Coherent has acquired privately-
held US firm Iolon for $5 m
(84.2 m) in cash. Based in San
Jose, California, Iolon produces
widely tunable lasers and other
components such as tunable fil-
ters and receivers for optical net-
works. Coherent plans to use this
technology in products for the
instrumentation and display mar-
kets and says it will transfer Iolon's
physical assets to its facility in
Santa Clara, California. 

Meanwhile, Coherent has
announced orders of $164 m for
the fourth quarter, up 24% year-
on-year and 33% on the preceding
three months. “Bookings are the
story for the fourth quarter – the
influx of new orders was impres-
sive,” said Coherent’s CEO, John
Ambroseo. “It is also gratifying
that investments we have made,

particularly in the microelectron-
ics, medical OEM and graphic arts
markets, are paying off hand-
somely.” The firm posted net sales
of $133.8 m and a net income of
$5.3 m for the fourth quarter,
compared with $133.2 m and

$9.4 m respectively for the same
period last year. “Our financial
strength, combined with a healthy
new product line, should drive
additional benefits for our cus-
tomers and shareholders in the
upcoming fiscal year,” he added.

Bigger picture: laser manufacturer Coherent is looking to broaden its markets.

L A S E R S

GSI Group has opened a new
facility in China to serve growing
markets for the firm’s laser and
precision motion systems. Located
in Suzhou Industrial Park, Jiangsu,
the 5000 m2 factory will employ
80 staff and complements existing
sales and service centers in
Beijing, Shenzhen and Shanghai.

CO N T R AC T S

SPI Lasers, UK, has signed two
contracts to supply its redENERGY
pulsed fibre lasers to undisclosed
customers in the laser marking
sector. According to the firm, the
contracts could be worth a
combined total of up to $4.8 m
(84.1 m) by the end of 2006.

AC Q U I S I T I O N S

French infrared imaging camera
specialist Cedip Infrared Systems
has acquired PolyTech of
Sweden, a maker of gyro-
stabilized airborne platforms, for
an undisclosed sum. Cedip says
the deal will aid its development
of imaging products for the
military and civilian surveillance
markets as well as giving it the
opportunity to set up a subsidiary
for its Scandinavian customers.

JO I N T V E N T U R E

Jenoptik Laserdiode of Germany
and Kantum Electronics of Japan
have founded a joint venture
called Jenoptik Laserdiode Japan
Co Ltd, which will have its
headquarters in Tokyo. The
German firm will hold a 33%
stake in the venture with the rest
being owned by Kantum. The joint
venture will sell high-power diode
lasers into the Japanese market.

DE T E C T O R S

SensL of Ireland, a maker of low-
light detection systems, has
received a $200 000 (8170 000)
contract to develop photon
detectors for Canada’s University
of Regina. The detectors will be
used in the Continuous Electron
Beam Accelerator Facility.

IN BRIEF

Zygo ramps up first-quarter earnings
METROLOGY

Zygo, a US supplier of optical
metrology equipment and preci-
sion optics, has announced earn-
ings of $2.3 m (81.95 m) for its
first quarter of fiscal 2006, up
$1 m on earnings of $1.3 m for
the same period in fiscal 2005.
Net sales for the quarter increased
25% year-on-year to $34.6 m.
Orders for the quarter were
$38.6 m, up $4.5 m compared
with the first quarter 2005. 

“We continue to invest in new
products and services for the semi-
conductor market,” said Zygo’s

president, Bruce Robinson. “It is
our belief that the strategy of tran-
sitioning from an OEM to a direct

supplier will have a long-term pos-
itive effect on revenue and earn-
ings growth.”

Orders are looking promising for US
optical metrology specialist Zygo.
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Corrections and clarifications
Contrary to the information provided
in the OLE news story on the
Candover acquisition of Thales HTO,
p5 of the November issue, the deal
does not include the following six
firms: Thales Laser SA, Thales
Cryogenie SA, Thales Angenieux SA,
Thales Laser Diode SA, Thales
Cryogenics BV (the Netherlands) and

Thales Laser KK (Japan). 
Thales Laser SA is now part of the

Thales DIS division (Colombes,
France) and is specializing in
ultrafast lasers for use with particle
accelerators (LINACs and
cyclotrons). In addition, as OLE goes
to press, Nuvonyx of the US
announced that it is acquiring Thales
Laser Diode (TLD) of France for an

undisclosed sum. Nuvonyx says it
will now change TLD’s name to
Nuvonyx Europe SA. “This acquisition
will allow us to expand our product
line and offer both actively and
passively cooled CW and QCW laser
diode devices,” said Nuvonyx’s CEO
Mark Zediker. “It also gives us an
immediate strategic presence in
Europe.”

http://www.optics.org
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Rofin-Sinar of Germany has seen
both its net sales and net income for
fiscal 2005 rise compared with fis-
cal 2004. For the 12 months ended
30 September, the laser-maker
posted net sales of $375.2 m
(7318 m), a 16% improvement on
the 2004 figure. Net sales of macro
(high-power) laser products inc-
reased by 19% to $189.2 m while
net sales of lasers for marking and
micro applications increased by
14% to $186 m. Net income for fis-
cal 2005 increased by 17% to
$38 m compared with fiscal 2004.

“Fiscal 2006 will be character-
ized by a stronger electronics and
semiconductor business, a stable

North American market and an
increased focus on Asian markets,”
said Peter Wirth, Rofin’s executive
chairman of the board.

Newport beats forecast
OPTICAL SYSTEMS

Third quarter sales at Newport
totalled $103 m (787 m), up 4%
on the previous quarter’s figure of
$98.6 m. The firm also reported a
third quarter income of $6.9 m. 

“Our sales, gross margin and
income from continuing opera-
tions all exceeded our forecast,”
said Robert Deuster, Newport’s
CEO. “This improvement is due to
our recently completed pro-
gramme to integrate Spectra-
Physics and to the continued
positive response to our products
in all of the key markets we serve.”
During the third quarter, the firm
saw orders increase from its life sci-
ence and industrial customers.

Newport expects its fourth quarter
sales to be in the range  of
$103–$106 m.

OP T I CA L SYS T E M S

Bookham, US, has announced a net revenue of
$62.6 m (753.0 m) for its first quarter of fiscal
2006, up 44% from the same period in fiscal
2005. A net loss in the current first quarter of
$0.5 m compares favourably to a net loss of
$38.3 m prior year quarter. However, the $0.5 m
figure includes a one-off tax-gain of $11.8 m. Cash
and cash equivalents at the end of the first quarter
was $43 m compared with $32.3 m at the end of
the prior quarter. “We remain on track to have most
of our assembly and test operations in China by the
end of the March quarter and expect to achieve
continued cost savings as a result,” commented
Bookham’s CEO, Giorgio Anania.

DI S P L AYS

Corning, US, has posted third quarter sales of
$1.188 bn (71.006 bn), up 18% over 2004’s
third-quarter sales of $1.006 bn and up 4%
sequentially from $1.141 bn. Third quarter sales
for Corning’s Display Technologies segment were
$489 m, an 18% increase over the previous
quarter’s sales of $415 m and a 66% increase
from sales of $295 m in the third quarter of 2004.

OP T I CA L C O M P O N E N T S

LINOS of Germany has generated revenue of
760.3 m in the first three quarters of 2005, down
8.9% on the same period in 2004. Third quarter
revenue of 720 m was also down on 722.2 m for
the same period in 2004. “The ongoing stagnation
of the semiconductor market, the elimination of
revenue due to the sale of the Giessen plant in April

last year and of the dermatology operations in June
2005, as well as the insolvency of our customer
Agfa Photo, were the reasons for this decline,” said
LINOS in its quarterly report.

OLEDS

Having completed its initial public offering in
December 2004, polymer-OLED expert Cambridge
Display Technology (CDT), UK, has released its
financial results for the third quarter of 2005. Year-
to-date revenue for 2005 was $10.8 m (79.1 m),
compared with $5.5 m for the first nine months of
2004. CDT says the largest source of revenue for
the third quarter was the sale of equipment,
including four inkjet printers and supplies. Net loss
for Q3 was $8.6 m bringing the year-to-date net
loss to $24 m, compared with $34.3 m for the first
three quarters of 2004.

L A S E R S

The TRUMPF group has posted sales of 71.39 bn
for its fiscal year ended 30 June. After record sales
growth of 14% for fiscal 2004/05, TRUMPF is now
expecting a further sales increase of 8% for fiscal
2005/06. TRUMPF says that orders received rose
by 13% to 71.47 bn in fiscal 2004/05. It also
created 260 new jobs in the year with its
workforce now totalling 6049 worldwide (3811 in
Germany and 2238 overseas).

IM AG I N G

DALSA of Canada has posted a third quarter
revenue of C$43.9 m (731.8 m), slightly down on
the Q3 2004 figure of C$44.1 m. Net income for

the third quarter fell to C$3 m from C$5.4 m in
the same quarter in 2004. During Q3 2005, the
company’s digital imaging business recorded a
revenue of C$31.6 m, up 27% year-on-year.
However, revenue fell 36% to C$12.3 m in the
semiconductor business segment. DALSA says it
will now reduce staffing levels by up to 9%
through attrition, layoffs and non-renewal of
contracts and expects to see annualized cost-
savings of C$3 m per year.

L A S E R SYS T E M S

GSI Group, formerly GSI Lumonics, has also
released its third quarter results. Sales for the
quarter were $62.6 m (753 m) compared to
$66.9 m in the previous quarter. Net income for the
quarter also fell to $2 m from $3.1 m in the previous
quarter. “Although the semiconductor equipment
segment of our business slowed this quarter, we are
encouraged by stronger order activity and recent
reports of industry utilization of IC equipment at
98% for test and assembly in September,” said
Charles Winston, GSI’s president.

IM AG I N G

FLIR Systems, US, has seen its third quarter
revenue rise 2% to $113 m (796 m) compared
with $110.8 m for the same quarter last year. Net
earnings for the third quarter also rose 3% year-
on-year to $17.3 m. The company reports that
revenue from its thermography division increased
5% compared with the third quarter last year,
while revenue from its imaging division was
virtually unchanged. 

FINANCIAL FOCUS

Rofin’s executive chairman Peter Wirth. Bullish: Newport’s CEO, Robert Deuster,
is looking forward to a growth in orders.
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A year to remember
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Looking back over 2005, there is no doubt
that it has been a busy year in the world of
photonics with no shortage of scientific
innovation and business news. We’ve
summarized our thoughts on the most
important events that OLE has covered over
the past 12 months in our “2005: The Year
in Review” feature on pp20–21. Obviously
our selection is subjective but I hope that it
serves as a useful reminder.

From a scientific point of view, I think that
two areas have proved particularly exciting
and experienced great progress. The first of
these is the development of silicon
photonics, especially the demonstration of
several silicon lasers. 

At the beginning of the year, scientists from
Intel’s R&D labs in California demonstrated
that Raman gain could be used to turn a
silicon chip into an infrared laser. Then, a few
months later, visible lasing was reported from
a rare-earth doped silicon structure by a team
at the University of Cincinnati. And as OLE
goes to press, a team from Brown University
have just announced the first observation of
stimulated emission from porous silicon. 

The second topic that has seen an explosion
of activity is “slow light”, where scientists
have been busy playing games with the group
velocity of light pulses travelling inside
various media. Although experiments were
initially confined to gas atoms cooled to very
low temperatures, 2005 has seen a shift
towards far more practical methods. Over the
past 12 months researchers have achieved
similar results in photonic crystals,
semiconductor devices and optical fibre, and
even made movies of the effect in action.  

As for business side of things, Philips’ take-
over of Lumileds, a joint venture that it set up
with Agilent to develop high-brightness LEDs,
was certainly a highlight. It sends out a strong
signal to the lighting industry that investment
in LED-based sources is gathering momentum. 

In light of all this activity, it seems fitting
that the year finished with the news that three
pioneers of optics are sharing the 2005 Nobel
Prize in Physics. Half of the prize went to Roy
Glauber from Harvard for his work on
quantum optics. The other half was shared
between Theodor Hänsch from Munich and
John Hall from Colorado for their work on
optical frequency combs. 

Let’s hope that 2006 is just as exciting.

Oliver Graydon, editor
E-mail oliver.graydon@iop.org

“It seems
fitting that
the 2005
Nobel Prize
in Physics
went to
three optics
pioneers.”
Oliver Graydon

mailto:oliver.graydon@iop.org
http://www.optics.org
mailto:info@photonicscluster-uk.org
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Thermophotovoltaics (TPVs),
which convert infrared radiation
from a heated emitter into electric-
ity, are experiencing a resurgence
thanks to the development of
high-efficiency infrared-sensitive
photocells for space applications. 

The chief attractions of TPV
technology are that it is clean and
quiet, contains no moving parts,
and produces virtually no emis-
sions. TPV systems can also convert
heat from any high-temperature
source, including combustion of
fuels such as natural gas or propane
into electricity.

Potential uses include military
applications such as field gener-
ators, portable power units and on
unmanned vehicles. Commercial

applications include self-powered
appliances and off-grid heat and
power supplies. The main compo-
nents of a TPV system are a fuel
burner that heats up an infrared

emitter, a filter that allows specific
wavelengths through to the photo-
voltaic (PV) cell (unused radiation
reflects back to the emitter to
maintain the temperature and

improve efficiency), and photocells
that collect the radiation and pro-
duce electricity. 

Unlike traditional PV cells that
use materials such as silicon and
gallium arsenide to capture visible
wavelengths, TPVs use low-
bandgap materials such as gal-
lium antimonide (GaSb) to absorb
the infrared radiation emitted by
hot objects. 

TPVs are potentially able to gen-
erate much higher electrical pow-
ers than their visible counterparts.
For example, a 1 cm2 traditional sil-
icon cell in direct sunlight will gen-
erate about 0.01 W while a GaSb
cell of equal size will produce 1 W
in a fuel-fired system.

One of the main reasons why
there is renewed interest in TPVs is
advances in the emitter and PV cell
technology. Early silicon TPV cells
required emitter temperatures of
up to 2300 °C, but more recent
cells are a good match for emitters
near 1800 °C and may allow prac-
tical electricity generation with
1000 °C emitters.

Computer modeling predicts that
TPV cells could yield power a den-
sity over 300 times that of a typical
solar cell. However, the overall ther-
mal-to-electric conversion effi-
ciency of TPV cells has been
somewhat lower than in theoretical
investigations, because the broad-
band output of the thermal source
is typically not a good match to the
spectral response of the cell. As a
result, work is under way to develop
better low-bandgap materials.

Thermophotovoltaics, which generate electricity from infrared radiation, are now appearing on the
market. Robert Thomas takes a look at the technology first pioneered for space applications.

Robert Thomas is principal at SRI
Consulting Business Intelligence, a
business and technology research

consultancy spin-off
from the former
Stanford Research
Institute. See www.
sric-bi.com or e-mail
rthomas@sric-bi.com.

Advances in the development of high-efficiency infrared photocells for space
applications mean that TPV systems are now a more practical possibility.

Players active in the TPV field
Here is a guide to some of the key
players and their research interests:
● JX Crystals, US, is a spin-off from
Boeing that specializes in IR-
sensitive gallium antimonide PV
cells. The company’s first product is
a propane-fired heating stove that
puts out 25 000 Btu/h of heat and
simultaneously generates 100 W of
electricity.
● The TPVCell project, which is led by
the Centre National de la Recherche
Scientifique, France, is a
collaboration between nine European
research laboratories financed by the
European Commission. The project
partners aim to improve all aspects
of TPV technology based on gallium
antimonide.
● NASA Glenn Research Center, US,
is investigating TPV technology for
space applications.
● Scientists at the Paul Scherrer
Institut (PSI), Switzerland, are
developing gas/oil-burner TPV
systems for use in vehicles, air
humidifiers, stand-alone gas and oil
burners, and space applications.

PSI is also investigating the use of
silicon, germanium, and
silicon/germanium photocells for
TPV applications.
● At Massachusetts Institute of
Technology, US, researchers are
investigating the potential of TPV
systems as an auxiliary power
generation unit in cars, where
gasoline acts as the heat source.
They are also looking at one- and
two-dimensional photonic crystals as
a way to match the emitter and PV
characteristics. 
● Researchers at the Vehicle Research
Institute at Western Washington
University, US, are working closely
with JX Crystals. Western Washington
University has achieved 900 W from a
single burner with an efficiency of 7%.
A new design, which is currently under
construction, could produce a kilowatt
of power from a single burner.
● US-based Sarnoff Corporation
develops and manufactures TPV cells
based on antimonide and quaternary
compounds for use in military and
commercial applications.

● The Optoelectronic Devices
Research Group at Hull University,
UK, is looking to replace GaSb
substrates that currently find use in
the majority of TPV systems, with
GaAs/GaSb heterojunctions. 
● Imperial College London, UK, has
developed novel strain-balanced
quantum-well solar cells and is
applying the technology to
thermophotovoltaics. According to 
ICL, its physics department is
collaborating with Italian researchers 
to design an efficient and
environmentally friendly TPV system to
extend the range of Fiat’s electric car.
● The Fraunhofer Institute for Solar
Energy Systems, Germany, is
developing TPV systems based on
mono-GaSb, GaInAsSb, or poly-GaSb
materials. A low-cost, gas-phase
diffusion process has been
established for the fabrication of
these cells. Future research at the
Institute will concentrate on producing
higher-efficiency TPV cells, comprising
a MOVPE-grown low-bandgap
monolithic dual-junction cell.

http://www.optics.org
mailto:rthomas@sric-bi.com
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DATA STORAGE

By James Tyrrell
TOPTICA Photonics of Germany
has developed a reference drive
for testing the quality of Blu-ray
and HD-DVD optical discs.
Dubbed HUSKY, and said to be
the first of its kind, the drive can
identify production faults such as
a worn disc stamper or poor
moulding conditions.

Blu-ray and HD-DVD disc man-
ufacturers are being forced to
operate within much tighter pro-
duction tolerances thanks to the
tiny data structures found on
next-generation optical discs. 

While defects such as tilt, sputter
variations, layer thickness or bub-
bles in the disc can be studied by a
variety of in-line inspection meth-
ods, the disc’s microscopic bit struc-
ture can only be analysed using
opto-electrical reference drives.

To be effective, these systems
must guarantee that all mea-
sured errors are due to flaws in
the disc and are not influenced by
the drive reading the disc. “The
challenge for us is to ensure that
all of our reference drives are
identical,” Thomas Renner of
TOPTICA told OLE. “Every unit is
calibrated during the manufac-
turing process against a master
reference disc supplied by Sony,

Philips or Toshiba.”
In comparison, commercial

optical drives use data correction
algorithms to compensate for both
mechanical faults and disc defects.
This approach makes the device
more affordable, by reducing the
emphasis on high-quality compo-
nents, but also hides the source of
any error.

Crucially, TOPTICA’s reference
drive gives disc makers direct
access to the raw optical data.
Users can monitor electrical sig-

nals and generate a so-called “eye-
pattern”, an electronic version of
the disc’s data structure, which
can then be processed to determine
any manufacturing flaws.

The HUSKY unit features a high-
quality, optical pick-up manufac-
tured in-house that contains a
405 nm laser diode and focusing
and detection optics. It ships with
an NA 0.65 lens for HD-DVD for-
mat testing and an NA0.85lens for
Blu-ray operation, where the data
structures are covered with a thin-

ner (100 µm) transparent protec-
tive layer.

According to Renner, the HD-
DVD/Blu-ray test market could
ultimately be worth as much as the
equivalent DVD sector, which
relies on thousands of reference
drives worldwide. 

TOPTICA’s HUSKY drive has
already been snapped up by
AudioDev, a Swedish manufac-
turer of test equipment, for use in
production testers for Microsoft’s
Xbox 360 discs.

The reference drive (left) gives disc makers direct access to the raw optical data and allows eye-patterns – an electronic
version of the disc’s data structure – to be generated (top right). TOPTICA makes the drive’s optical pick-up (bottom right).

Spray drying produces better YAG
LASER CRYSTALS

Researchers in Mexico have devel-
oped an efficient way of synthesiz-
ing yttrium aluminium garnet
(YAG) – an important raw material
in solid-state laser crystals. The
low-temperature, spray-drying
process not only saves energy, but
also gives material with good pro-
cessing characteristics (AZojomo
Journal of Materials Online DOI:
10.2240).

Consisting of spherical particle
agglomerates 2 µm in diameter,
the YAG precursor powder is
formed at temperatures of less

than 900 °C. In order to restrict
grain growth and enhance the
material’s mechanical properties,
using temperatures as low as pos-
sible and short  processing times is
desirable.

Scientists from Universidad
Michoacana de San Nicolás de
Hidalgo fed a solution of alu-
minium nitrate, yttrium nitrate,
ethylene glycol and citric acid into
a spray dryer to evaporate the sol-
vent and transform the mixture
into a homogeneous wet powder.
The team then treated samples of

the powder at a range of tempera-
tures from 750 to 1200 °C for a
period of 1 h.

Using thermal analysis and XRD
measurements, the group discov-
ered that a calcination tempera-
ture of just 825 °C was sufficient
for a pure YAG phase to form.

“The employment of spray dry-
ing diminishes the processing
time with regard to other methods
and maintains the high degree of
components mixing – moreover it
has an important energy saving,”
say the authors in their paper.

“The most important parameters
in the YAG formation are the
enhanced distribution of alu-
minium and yttrium ions and the
shortening of the effective diffu-
sion distances.”

The spray-dried YAG powder consists of
spherical particle agglomerates less
than 2 µm in diameter. 
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VeinViewer brings veins to light

TECHNOLOGY
APPLICATIONS

MEDICINE

An optical system that projects an
image of a patient’s veins onto
their skin could soon be helping
medical professionals locate deep
and buried veins. Developed by US
firm Luminetx, the VeinViewer will
be commercially available in the
first quarter of 2006.

“The original idea that we
thought of was phlebotomy where
you need to get something out of a
vein – a blood sample or a blood
donation,” Herbert Zeman, Lum-
inetx’s chief research officer, told
OLE. “It could also be used to guide
intravenous access to supply med-
ication or fluids.”

The VeinViewer illuminates the
skin with infrared light, captures
an image of the region of interest,
enhances the vein contrast using
software and finally projects the
enhanced image back on to the
skin so it exactly overlays the tar-
get area.

The infrared light source com-
prises LEDs emitting at 760 nm.

Light is scattered and reflected
from the tissue and is collected by
a camera with both an infrared
and a polarization filter. This
removes visible light and ensures
that any light that has retained its
original polarization does not
enter the camera.

The infrared images are then
processed and enhanced before

being passed to a projector. “We
have a projector which is LED-illu-
minated with green light which pro-
jects the veins back on to the skin in
accurate alignment with the origi-
nal anatomy,” said Zeman. “The
image on the skin is 64×48mm.”

To ensure the enhanced vein
image is projected over the skin
accurately, Zeman explains that a

test pattern of four dots at the cor-
ners of a 320 × 240 pixel rectangle
is imaged by the camera. This
allows the enhanced image to be
magnified in order to align it with
the subject’s veins.

Having successfully undergone
clinical trials, Luminetx has opti-
mized its prototype and is now
finalizing a compact and robust
product that can be used in clinics.
Luminetx has also negotiated a dis-
tribution deal with Diomed, which
will distribute the VeinViewer for
vascular applications.

“The VeinViewer can be used in
vascular surgery for cosmetic
treatment of spider veins,” said
Zeman. “These spider veins are fed
from a feeder vein which often
isn’t visible. If you try to treat the
spider veins without treating the
feeder vein, it doesn’t work. The
VeinViewer can see the feeder
veins – every one of them every
time – making vascular surgery a
lot easier and more effective.”

The VeinViewer enhances the contrast
between the veins and their surroundings
allowing a clinician to locate and access
deep and buried veins.

High-power laser pulses provide a
new way of delivering drugs into
the skin or other parts of the body,
say scientists in Japan. An alterna-
tive to needle-based methods, the
technique relies on the sudden
expansion of a drug-coated metal
film, induced by a 0.25 GW laser
pulse, to launch particles into adja-
cent tissue (Applied Physics Letters
87 163504).

The team activates its coin-sized

device by focusing a Q-switched
Nd:YAG laser onto the back sur-
face of a glass substrate coated
with a 100 µm-thick aluminium
layer. The incident 5.5 ns laser
pulse causes the metal layer to
deform suddenly via a reflected
shock wave. Particles deposited on
the film’s top surface are thrown
off with sufficient momentum to
penetrate nearby soft targets.

According to the team from

Tohoku University its fibre-cou-
pled device is compatible with
existing surgical apparatus, such
as endoscopes.

Keen to commercialize its
research, the group has already
used a bench-top prototype to suc-
cessfully deliver 1 µm-diameter
tungsten particles into rat liver tis-
sue. “As far as vaccine/DNA deliv-
ery into human skin in concerned,
the device can be used with some
slight modifications,” researcher
Viren Menezes told OLE. 

High-power pulses enable drug delivery
MEDICINE
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Shock tactics: pulses aid drug delivery.
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Corkscrew fibre retrieves blood clots

APPLICATIONS

POLYMERS

A thin, straight polymer that takes
the shape of a corkscrew when
heated by a laser could help sur-
geons remove blood clots from
stroke patients. 

The device, developed by
researchers at Lawrence Liver-
more National Laboratory
(LLNL), US, may offer a safer alter-
native to clot-dissolving therapy
and could extend the treatment
window from three to eight hours
following a stroke (Optics Express
13 8204).

“The system is comprised of a
near infrared diode laser coupled to
a shape memory polymer (SMP)
micro-actuator using an optical
fibre,” LLNL researcher Ward

Small told OLE. “The laser light is
absorbed by a thin surface layer of
a platinum dye, generating heat,
which causes the SMP to trans-
form into its pre-programmed
corkscrew shape.”

The polyurethane-based SMP
device is connected to a diode laser
emitting around 5 W at 810 nm.
Immersed in water at body tem-
perature, the polymer changes

shape from a straight rod into a
10 mm-long spiral structure with
a diameter of 3 mm in just 3 s
when irradiated.

The scientists have tested their
device using an artificial blood clot
inserted into an experimental
model of a carotid artery. The
polymer device was pushed into
the artificial clot, activated and
used to pull back the occlusion

against the flow.
Currently, the group is dis-

cussing its technology with med-
ical device manufacturers and
plans to conduct animal studies to
further evaluate the technique.
“Based on previous experience
with another SMP-based interven-
tional device, human trials could
potentially begin 12–18 months
after reaching a licensing agree-
ment,” said Small.

The researchers estimate that
laser heating of the polymer would
raise the temperature of surround-
ing blood by around 12°, which
can be sustained for around
15 min without causing perma-
nent tissue damage.

The polyurethane-based
polymer changes shape
from a straight rod into
a 10 mm-long spiral
structure with a
diameter of 3 mm in
just 3 s when irradiated.

Researchers from Lawrence
Berkeley National Laboratory and
the University of California,
Berkeley, both in the US, have
made a solar cell from two types of
inorganic nanocrystal. The cell
had a power-conversion efficiency
of nearly 3% and was stable in air
(Science 310 462).

The thinking behind the work is
to combine the solution techniques
used to make organic solar cells
with the performance and robust-
ness of devices based on inorganic
semiconductors. Organic solar cells
are attractive due to their potential
low cost and ease of manufacture,
while inorganic devices have
broadband absorption and supe-

rior charge transport.
The design is based on nanocrys-

tals of cadmium selenide (CdSe)
and cadmium telluride (CdTe). The
materials were spin-cast from a
pyridine solution to form 100 nm-
thick layers on indium tin oxide
glass coated with a 0.2 nm-thick
layer of alumina. The scientists put
down a CdTe film first, annealed it
to remove residual solvent and
then added a CdSe film.

“Our colloidal inorganic nano-
crystals share all of the primary
advantages of organics – scalable
and controlled synthesis, an ability
to be processed in solution, and a
decreased sensitivity to substitu-
tional doping – while retaining the

broadband absorption and superior
transport properties of traditional
photovoltaic semiconductors,” said
Ilan Gur of Berkeley’s Materials Sci-
ence Division.

The researchers found that they
could improve the properties of
the devices by sintering the
nanocrystals. They exposed the
films to a solution of cadmium
chloride in methanol and then
annealed them at 400 °C in air.
This process increased the photo-
conductivity of the films by about
two orders of magnitude.

“We show that by sintering or
fusing the nanocrystals together,
we can produce cells with efficien-
cies approaching 3%,” said Gur.

“We obviously still have a long
way to go in terms of energy con-
version efficiency but our nano-
crystal solar cells are ultra-thin
and solution-processed which
means they retain the cost reduc-
tion potential that has made
organic cells so attractive com-
pared with their conventional
semiconductor counterparts.”

Nanocrystals enhance photovoltaics
SOLAR CELLS

Best of both worlds: the nanocrystal
solar cells combine the advantages of
organic and inorganic photovoltaics. 
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Two scientists from MIT, US, have
demonstrated the potential of a
real-time terahertz imaging sys-
tem to screen mail for suspicious
objects. Combining a commer-
cially available microbolometer
camera and a continuous-wave
source at 118 µm, the system
acquires images at 60 frames per
second and has already spotted
metallic objects in a FedEx enve-
lope (Optics Letters 30 2563).

Alan Lee and Qing Hu believe
their approach offers several
advantages over mechanically
scanned terahertz systems that
have been reported in the past.

“Mechanically scanned systems
acquire an image one pixel at a
time by scanning the object
through the path of the terahertz
source,” Lee told OLE. “We use a
focal plane array of microbolome-
ters so there is no need to scan the
object. We also use a single fre-
quency source which provides a
large-power spectral density.”

To create a source of terahertz
waves, the researchers pump
methanol vapour with a carbon
dioxide laser and generate approx-
imately 10 mW at 118 µm
(2.52 THz).

The other key aspect is the cam-

era which uses a 160 × 120 ele-
ment array of microbolometers
spaced at a pitch of 46.25 µm and
is sensitive in the 7.5–14 µm
range. Despite this, Lee says the

camera can still pick up the
118µm emission thanks to the use
of broadband absorbing materials
in the resonant cavity.

“The cavity consists of an
absorptive element composed of
thin films of silicon nitride and
vanadium oxide forming an air-
bridge suspended over a reflecting
metal layer. These thin films are
absorptive at 118 µm,” said Lee.

Radiation from the source is
directed on to an off-axis parabo-
loid and backlights the object over
an area of roughly 4 × 4 cm. The
transmitted light is collected by a
germanium lens and passed to the
microbolometer array.

To test their system, Lee and Hu
placed an aluminum cut-out of a
razor into a standard FedEx enve-
lope. “The signal-to-noise is esti-
mated to be 13 dB for a single
frame decreasing toward the edges
where the signal diminishes,”
explained Lee. “The resolution is
limited by the size of the lens. Our
10 mm lens limits us to features of
about 1.5 mm. A larger lens would
give a slightly better resolution.”

Lee and Hu now intend to use an
array of quantum cascade lasers,
each at different frequencies, to
illuminate an object. 

Real-time terahertz
imager screens mail

TERAHERTZ IMAGING

VCSEL S

Placing different-sized current-
confinement apertures at different
locations in a VCSEL’s DBR mirrors
allows the source to emit high-
powers single-mode, according to
scientists from Arizona State
University, US. Led by Yong-Hang
Zhang, the team says it has
fabricated a VCSEL that operates at
room temperature, emits 7.5 mW
continuous-wave and has a side-
mode suppression ratio of 20 dB
(Applied Physics Letters 87
161108).

SO U RC E S

Charles Lieber’s group at Harvard
University, US, has grown gallium
nitride (GaN) nanowires that have a
lasing threshold power density of
22 kW/cm2. “To our knowledge, this
is the lowest lasing threshold at
room temperature reported for GaN
materials,” say Lieber and his
colleagues. “It is also comparable
to that of the CdS nanowires used
to realize the first single-nanowire
electrically driven laser” (Applied
Physics Letters 87 173111).

The group grows its nanowires
by MOCVD, which results in
natural free-standing Fabry–Perot
cavities with triangular cross-
sections and uniform diameters.
Along with the structural
properties, the team lists a non-
polar growth direction and silicon
doping as essential to lowering
the threshold power density.

JOURNAL WATCH

The first silicon laser to emit visible
light has been reported by a
research team at the University of
Cincinnati, US (Journal of Applied
Physics 98 056108). Unlike the
infrared Si lasers demonstrated
previously by the University of Cal-
ifornia and Intel, which both relied
on the Raman effect to achieve
optical gain (see OLE December
2004 p5 and February 2005 p14),
the Cincinnati device uses rare-
earth doping instead.

Andrew Steckl and his co-work-
ers observed room temperature
red (620 nm) emission when they
optically pumped their hybrid mat-
erial laser. The structure consisted
of thin layers of AlGaN and Eu-
doped GaN deposited by molecular
beam epitaxy on a Si substrate. It
was pumped with 600 ps duration
ultraviolet (337.1 nm) pulses from
a nitrogen laser and started to lase
at a threshold of 117 kW/cm2.

“The combination of GaN and

rare earth ions makes for a very
versatile optical material system,
enabling emission over the entire
visible range as well as quite deep
into the infrared,” said Steckl.

“We can replace Europium with
Erbium to achieve green and IR
emission, or Thulium for blue
emission,” he told OLE. 

One of the big challenges to over-
come in making the laser was com-
bating stress due to mismatch in
the lattice and the thermal expan-
sion properties of the Si and GaN.
The use of a special intermediate

AlGaN buffer layer between the
two helped to solve the problem.

The Cincinnati team is now
looking to develop an electrically
pumped version of the laser.
“While our results, like the ones
from Intel and UCLA, were
obtained with use of another laser
for pumping, I believe that our
approach has a better chance to
ultimately result in an electricall y
pumped ‘injection’ laser on sili-
con,” said Steckl. “This is of course
a very challenging goal, but the
payoff could be enormous.”

Visible silicon laser makes its debut
SILICON PHOTONICS

The setup used a compact 5 × 5 × 5 cm
microbolometer camera weighing just
250 g (top). The terahertz picture
(bottom) shows the 2.9 cm-long razor
blade cut-out imaged through the
FedEx envelope.
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INFRINGEMENT
Lumileds files infringement case
against two Taiwanese firms
Lumileds Lighting, US, has initiated patent
infringement litigation against Taiwanese firms
Epistar Corporation and United Epitaxy Co (UEC).
The US LED maker has filed complaints against
both companies at the United States
International Trade Commission and in the
United States District Court for the Northern
District of California.

In both cases, Lumileds alleges that Epistar’s
omnidirectional mirror adhesion AlGaInP LEDs and
UEC’s metal bond and glue bond AlGaInP LEDs
infringe one or more of Lumileds’ patents. 

Lumileds is asking the ITC for an exclusion order
to prevent the accused LEDs, as well as products
containing the LEDs, entering the US. In the district
court case, Lumileds is seeking an injunction
against future infringement, as well as damages
including compensation for wilful infringement.

US firms Iridex and Synergetics
square up over laser probe ideas
Iridex, a US provider of laser systems for the
ophthalmology and dermatology markets, has

filed a patent infringement lawsuit against
Synergetics USA, a maker of medical devices.
Iridex alleges that products made by Synergetics
infringe its patent number 5085492, which covers
disposable laser probes. 

Filed in the US District Court for the Eastern
District of Missouri, Iridex is seeking monetary
damages as well as a permanent injunction
against Synergetics for the sale of its Quick
Disconnect laser probes and Quick Disconnect
laser probe adapter.

Synergetics says that it has been selling the
products under question since mid-1999. “It is
unclear why Iridex waited over six years to file a
patent infringement lawsuit if it truly believed that
Synergetics’ products infringe its patent,” said
Gregg Scheller, president of Synergetics. “I am
very surprised that Iridex has chosen this course of
action. We will vigorously defend our IP position.”

SETTLEMENT
Corning settles misappropriation
case with Taiwanese firm Picvue
Corning, US, has resolved its lawsuit with
Taiwanese firm Picvue Electronics over trade-
secret misappropriation and copyright

infringement. In a statement, Corning says that the
Picvue employees responsible for such action are
no longer with the company. 

Corning adds that the investigation has resulted
in an arrest. The suspect is believed to have
exploited proprietary information relating to the
manufacture of glass substrates used in Corning’s
active-matrix LCDs.

“Corning is pleased to have this dispute with
Picvue resolved in a manner by which those
responsible for the criminal actions will be
brought to justice,” said James Clappin, president
of Corning Display Technologies. “Corning
considers its intellectual property critical and will
always move accordingly to protect our
shareholders’ investment.”

LICENSING
IBM licenses its single-photon
ideas to Princeton Lightwave
Princeton Lightwave, US, has licensed IBM’s
single-photon detection technology. Princeton now
plans to combine IBM’s work with its own research
on avalanche photodiodes with the aim of
developing a new breed of detectors for practical
quantum cryptography systems.

Scientists at IBM have built a sili-
con chip that uses the combination
of built-in miniature heaters and
photonic crystal technology to
control the speed of light pulses.
The silicon waveguide circuit oper-
ates in the popular telecoms win-
dow of 1.5 µm and reduced the
group velocity of light by a factor of
up to 300 (Nature 438 65).

At the heart of the chip is a
250 µm-long silicon photonic
crystal waveguide that is etched
with a pattern of 109 nm-diam-
eter holes and is placed in close
proximity to an electrical contact
that acts as a miniature heater.
Applying an electrical current to
the contact heats up the wave-
guide, changing its refractive index
and tuning the speed of the pulses.

The beauty of the approach is
that it is highly compact and pro-

vides fast and easy control. For
example, in experiments with
1641nm pulses, the IBM team says
that an application of just 2 mW of
electrical power was enough to
change the group velocity by a fac-
tor of three within 100 ns.

To characterize the perfor-
mance of the design, Yurii Vlaslov

and his colleagues from the IBM
T J Watson Research Center in the
US placed two such waveguides
and heaters side-by-side to create
a miniature (0.04 mm2 footprint)
Mach Zehnder interferometer
(MZI). One arm of the MZI acted as
a reference and the other as a vari-
able speed arm. This approach

allowed the team to make interfer-
ometric measurements of group
velocity.

“The main idea is to build a
nanophotonic toolkit to demon-
strate different functions which can
then be integrated together on a
chip,” Vlaslov told OLE. “This
involves working with light con-
fined on a sub-micrometre level.”

The IBM work follows a recent
surge in the number of papers on
the topic of manipulating the speed
of light inside custom-designed
optical chips. In March, scientists
from Belgium and Scotland made
movies on light pulses travelling
through a photonic crystal wave-
guide (see OLE April p19). Last
month, researchers in Denmark
and the US slowed light using a
range of semiconductor optical
devices (see OLE November p17). 

Nanophotonic circuit slows light
PHOTONIC CRYSTALS

The photonic crystal circuit consists of an array of holes etched into a silicon slab. 
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XenICs of Belgium is developing a new breed of compact and uncooled infrared cameras
based on compound semiconductor detectors. Jacqueline Hewett spoke to the firm’s

founder Bob Grietens to find out what applications are adopting the technology.

Infrared detector expert
sees rapid market growth

INTERVIEW
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JH: How was XenICs formed and how
has it grown?
BG: XenICs is a spin-off from IMEC in Leu-
ven, Belgium. IMEC, the Inter-university
Microelectronics Centre, is one of Europe’s
leading independent research centres for
microelectronics and nanotechnology and
was founded 20 years ago. XenICs is a spin-
out dedicated to infrared technology –
namely high-performance compound semi-
conductor arrays and cameras.

XenICs was founded five years ago, in
October 2000, with initial venture-capital
funding of 73.75 m. In June 2003 we raised
an additional 71.5 m from existing share-
holders and new investors. We started selling
products in 2003 and have been growing
ever since. We started off with five or six peo-
ple and we are  now 17.We hope to reach 20
by the end of the year.

We stayed in the IMEC for almost five years
but we moved to new offices in August this
year. We are still close to IMEC and use its
equipment to make our indium gallium
arsenide (InGaAs) detector arrays. 

What were your initial products?
We started off developing products on the
chip level – such as InGaAs linear arrays and
2D focal plane arrays. However, we quickly
realized that it was easier to sell full camera
systems. It takes longer to enter the market
and to create revenues based on chip-level
products. Your customers need to integrate
the chip, and then it takes time before they
sell their product and you begin to see repeat
orders for larger volumes [of chips]. Selling
full camera systems means we are closer to
the market and to end-users.

How has your product portfolio
expanded?
When we moved from chips to cameras, we
also went into different wavelengths. We
now have a full range of cameras covering
wavelengths from 1 to 14 µm. These cam-
eras feature InGaAs detectors for the near-
infrared operating from 0.9 to 2.5 µm and

InSb detectors for the mid-infrared from
3 to 5µm. We also offer OEM products as well
as custom-designed infrared imaging
devices. We make all of our InGaAs arrays

but we also offer cameras based on MCT
detectors and microbolometers, for example.

We address both academic and industrial
customers. We have high-end, high-speed,
high-resolution cameras and lower-cost
cameras for people in industry who need
larger volumes and lower prices. For exam-
ple, our high-speed cameras run up to
350 Hz full frame with a resolution of
320×256 pixels. If you reduce the size of the
window, the speed will increase up to 10 kHz.
These are going into industrial applications
as well as academia for people studying the
decay of fast thermal processes.

To give you an example of some of our
new products, we have recently introduced a
high-end InGaAs focal plane camera offer-
ing a resolution of 320 × 256 pixels and sen-
sitive between 0.9 and 1.7 µm. Applications
include hyperspectral imaging, laser beam
profiling, semiconductor inspection, thermal
imaging of hot objects and night vision.

We have also introduced linear InGaAs
detector arrays operating from 1.1 to
2.5 µm with 128, 256 and 512 pixels.
These detectors are specifically suited to
near-infrared spectroscopy and line-scan
imaging applications.

What are the unique features of
your cameras?
There are a number of issues. In terms of the
InGaAs focal plane array cameras, we are the
only company in Europe making this sort of
camera. Another significant advantage is
that our InGaAs technology does not require
cooling for standard imaging applications
(but can be added to improve dark current for
longer integration times). The detectors are
manufactured on large and cheap substrates
at high yield. Our in-house proprietary flip-
chip hybridization process also means that
the detectors can be made very small.

The chip can be made the same size as a
standard CCD or CMOS detector. It can then
be integrated into a small package making
the resulting camera smaller than typical
cooled infrared cameras. Our product

Expanding fast: the rapid uptake of its uncooled
and compact cameras (bottom) allowed XenICs to
expand into new offices (centre) in August 2005. 
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range includes an InGaAs camera which is
5 × 5 × 5 cm (not including the lens) and a
cooled camera measuring just 10×10×10cm.

Flexibility is important as well. For exam-
ple, you can easily change a number of set-
tings so that one of our cameras can be
applied to a range of applications. 

What applications do you sell your
products into?
Our products cover a broad range of tradi-
tional as well as emerging applications in the

industrial, academic and consumer markets.
A lot of people are just beginning to see what
these cameras can do as the technology is
still very much in its infancy. There are a lot of
untapped applications.

That said, we’ve already seen a lot of use of
InGaAs cameras in hyperspectral imaging
for applications such as waste sorting or
moisture measurements. They are also used
in space applications to look at forests, other
vegetation and clouds. 

InGaAs focal plane cameras can profile

the beam emitted by lasers operating at 1.3
and 1.5 µm and for active illumination
applications such as gated imaging. You can
also use this technology to check a laser’s
alignment.

One interesting application is that you can
see through paintings and study the sketches
underneath. Art museums like to use this to
study the authenticity of the painting or to
see what the artist originally wanted to do. In
addition, we have consumer and medical
applications for skin and dental research.

So, on the one hand XenICs has OEM cus-
tomers requiring large volumes for industrial
applications, but on the other there are
research labs and universities looking at new
applications with higher-end cameras. 

Where are your customers in terms
of geography?
We are of course focusing on Europe as this is
our home market and we do a lot via our dis-
tributor, LOT Oriel. We are active in the US
and Japan where we have representatives. As
far as the remainder of Asia and the rest of
the world is concerned, we hope to create a
network to sell there over time. Our plan is to
expand the business both in terms of our
sales network and our product range.

How much growth do you predict
there will be in the infrared imaging
market?
I believe the market will have a compound
annual growth rate of 25% – the infrared
market does not follow the volatile nature of
the semiconductor industry. The market for
infrared detectors is on the verge of an explo-
sion with a shift to uncooled and cheap
devices. These devices will revolutionize the
global market for infrared spectroscopy,
infrared imaging and non-contact tempera-
ture measurement.

Many exciting applications will be seen in
the coming years and XenICs will play a lead-
ing role in the expansion using its state-of-the-
art InGaAs compound semiconductors.

INTERVIEW
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“OSLO gives me more 
confidence in my designs.”  

Warren Smith, renowned optical designer and author of Modern Lens
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company in
Europe making
InGaAs focal
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As 2005 draws to a close,
OLE looks back at the
scientific breakthroughs,
emerging applications and
business deals that have hit
the headlines. Enjoy reading
and reminiscing!

2005:  THE YEA
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OLE January: Guiding THz waves
Finding a waveguide that works in the terahertz
region has been problematic but in January
researchers in the US found that a simple bare
metal wire guides terahertz pulses with virtually
no dispersion and low attenuation. 

Jan: Precise timing
Scientists at NPL, UK, make the most accurate
optical frequency measurement to date. The
frequency was measured to an accuracy of 3.4
parts in 1015 – a factor of three better than the
previous best. The result is an important step
towards optical clocks that rival today’s best
timekeeper, the caesium atomic clock.

Feb: Bookham ramps up diode
power
Bookham unveils an infrared laser diode bar
emitting the highest commercially available
power, 120 W, over the range of
900–1000 nm.

Feb: Silicon comes of age
Intel reports the first all-silicon laser chip.
Exploiting the Raman effect, the device emitted
at 1669.5 nm but only operated for around
100 ns before two-photon absorption stopped
the lasing action. In March, Intel unveils a
continuous-wave Raman laser that overcomes
February’s two-photon absorption problems.

Feb: External VCSELs go visible
A team from the UK and Finland fabricates
what they believe to be the first high-power
extended-cavity VCSEL directly emitting visible
wavelengths. The CW source emitted 390 mW
at 674 nm.

April: Electricity lights up Raman
laser
A US team lead by Federico Capasso release
details of the first electrically driven Raman laser.
The design exploits Raman scattering between
quantum wells within the active region of a
quantum cascade laser (QCL). When electrically
pumped, the QCL starts to lase and its emission
at 6.7 mm is Raman-shifted to 9 µm.

April: Light takes staring role
Scientists use a photonic crystal waveguide to
slow light and a phase-sensitive, near-field
scanning optical microscope (PS-NSOM) to
capture the process. Images from the PS-NSOM
show that 120 fs pulses travelling in the
waveguide were slowed to 1/1000th of the
speed of light in vacuum.

May: QCLs heat up
Researchers in Germany fabricate what they
say are the first 4.5 µm QCLs working at
temperatures of up to 400 K. 

June: Laser fridge has cold turn
Using a laser to cool something down is not an
intuitive concept. But at Los Alamos National
Laboratory, they managed to cool a small bar
of ytterbium-doped fluoride glass to 208 K
using nothing but laser light.

July/Aug: Q-dots create single
photons
The development of a quantum-dot based device
emitting single photons at 1.3 µm looks set to
simplify experiments in quantum communication
and computing. The breakthrough was made by
Toshiba Research Europe and the University of
Cambridge, both of the UK.

Sept: Parallel trapping 
Combining an LED and a digital micromirror
display allowed scientists in the US to produce
an optoelectronic tweezer capable of
manipulating up to 15000 particles in parallel.

Oct: Jenoptik pushes up the power
Jenoptik Laserdiode, Germany, fabricates a laser
diode bar that emits a record-breaking 454W of
continuous-wave infrared (940nm) light. 

Oct: Fibre slows laser pulses
In what has been a year of breakthroughs in the
field of slowing down light, scientists at EPFL in
Switzerland devise a clever way to control the
speed at which pulses travel along an optical
fibre. The method relies on stimulated Brillouin
scattering.

Nov: Nobel prize goes to optics
pioneers
The 2005 Nobel Prize in Physics is awarded to
Roy Glauber of Harvard University, US, John
Hall of the University of Colorado, US, and
Theodor Hänsch of the Ludwig Maximillians
University in Germany.

Nov: Slow light work picks up pace
In a final flurry for the year, three papers
detailing the phenomena of slowing down light
hit the headlines. A Danish team detailed how
a quantum-dot semiconductor amplifier and an
electro-absorption modulator can both slow
light down. Meanwhile in the US, a team
discovers that a VCSEL configured as an
amplifier can also perform the task.

Scientific breakthroughs

2005 LOOK BACK

March sees Intel reporting a CW silicon laser that
overcomes February’s problems.

April: the semiconductor Raman laser is 10 mm
wide, 6 µm thick and 2 mm long.

Sept: individual dielectric particles are trapped and
moved in conveyor-belt fashion as the microdisplay
updates.
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OLE February: Holo-drive
gears up
InPhase Technologies builds a
prototype 80 Gbyte holographic
data storage drive based on a
blue laser. Commercial versions
of the drive, with storage
capacities ranging from 200 to
1600 Gbyte, are set to enter the
market in 2006.

Mar: Silica chip boosts
SERS
Mesophotonics, UK, unveils a
patterned substrate, which it says
enhances the signal produced by
surface-enhanced Raman
spectroscopy by a factor of a
million. Chemists from the
University of Michigan, Ann Arbor,
US, are currently using the glass-
mounted chip to analyse blood
samples and detect the initial
stages of osteoarthritis.

April & Sept: E-paper
Dutch electronics firm Philips says
that its flexible display technology
is now ready for use in PDAs,
mobile phones and other
commercial devices. Hot on its
heels, Japanese hi-tech giant
Fujitsu has come up with a colour
electronic paper device for
displaying advertisements in
trains and buses.

June: Quantum
cryptography
Toshiba Research Europe
transmits quantum-encrypted
voice and video data over
standard optical fibre. According
to the firm, its “quantum key
server” is both compatible with
real Internet protocol traffic and
robust enough for deployment on
commercial fibre networks.

Nov: Polymer solar cells
A team from the University of
California at Los Angeles, US,
increases the efficiency of
polymer-based solar cells to a
record 4.4% by controlling the
growth rate of the device’s
polymer layer.

New applications

OLE January: Eye surgery
shake-up
Advanced Medical Optics acquires
VISX, a leading provider of laser
eye surgery equipment, for
$1.3 bn (71 bn). 

Feb: Blue LED pay-out
Shuji Nakamura, the Japanese
researcher locked in a legal battle
with Nichia over the patents
relating to the invention of blue-
emitting GaN LEDs and lasers, has
his compensation pay-out slashed
from YEN 20 bn (7147 m) to
YEN 840 m. 

March: OLED acquisition
Merck, the liquid crystal specialist,
spends 750 m purchasing Covion
Organic Semiconductors, the
Frankfurt-based supplier of OLED
materials, owned by Avecia, UK. 

April: ABL lease of life
Northrop Grumman receives a
$142 m contract from the US
Missile Defense Agency to
continue development of the
Airborne Laser -- a Boeing 747
equipped with a megawatt
chemical laser for shooting down
ballistic missiles. 

May: JDSU goes shopping
JDSU acquires Lightwave
Electronics, the Californian solid-
state laser developer, for $65 m.

In the same issue, OLE reports

that Omnivision Technologies, a
supplier of CMOS camera chips,
has snapped up CDM Optics, a
developer of wavefront coding
technology, for $30 m.  

July/Aug: Coherent gets
hungry
Coherent purchases TuiLaser, the
German supplier of excimer lasers,
and its subsidiary Bavarian
Photonics for  722.5 m. The deal
is announced on the first day of
the LASER 2005. World of
Photonics show in Munich. 

Sept: Philips grabs LED
maker
The Dutch electronics group,
Philips, takes control of Lumileds,
the Californian developer of high-
brightness LEDs, by buying
Agilent’s 47% share in the venture
for 7765 m.

Oct: SPI goes public
Southampton Photonics (SPI), the
UK developer of fibre lasers, floats
on the AIM market, a division of
the London Stock Exchange. 

Nov: Thales drops optics
The French defence contractor
sells its high-tech optics (HTO)
business to the private investment
firm Candover for 7220m in cash.
The French and Japanese member
companies of the group are
excluded from the sale. 

Business deals

d Parker (right) and Steve Berg, SPI’s CEO and CFO
ely, prepare the company for its flotation on the
ket, which raised £10.6 m net.

throp Grumman receives a $142 m follow-on
to continue development of the Airborne Laser.

LED materials produced by Covion are used by
portable devices such as electric shavers.

mber, Fujitsu says it will commercialize its colour 
uring its fiscal year April 2006 to March 2007.

June: Andrew Shields of Toshiba Research Europe tweaks the cryptography
system that generates up to 100 quantum keys each second.

http://www.optics.org


http://www.okotech.com


Printed information labels in shops could be about to be replaced by bistable LCDs and
wireless receivers. Oliver Graydon speaks to ZBD Displays, a pioneer of the technology. 

Electronic labels on trial
DISPLAYS
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A new type of zero-power display technology
that acts as a “smart electronic label” is being
trialled in department stores and supermar-
kets in the UK this month. Designed as a
dynamic alternative to traditional paper
labels, the idea is the brainchild of the UK
firm ZBD Displays. 

Each electronic label measures about the
size of a cigarette packet and features a
4.5 inch QVGA (160 × 120 pixels) bistable
liquid crystal display (LCD) that only con-
sumes power when the image is refreshed. A
built-in wireless transmitter and a battery
completes the unit. The attraction of the
innovative labels is that they allow pricing
and product information to be updated
remotely and instantly at the click of a com-
puter button via a wireless network. 

The UK department store John Lewis is
testing 100 of ZBD’s electronic labels at its
flagship store in London (Peter Jones in
Sloane Square) and another unnamed store
is trialling 2400 at its electrical departments
across the country. 

“Due to competition from the Internet and
other areas, retailers want to be able to
change their prices in a dynamic fashion,”
explained Manoj Thanigasalam, vice-presi-
dent of business development at ZBD Dis-
plays. “Some of them spend up to one day a
week updating paper labels, so if they can get
round that it’s a big plus point.”

Power efficient
At the heart of the label is ZBD’s bistable
LCD technology which uses a microstruc-
tured grating surface to anchor the orienta-
tion of liquid crystal molecules without the
need for external power. The result is that
the display has two stable orientations for
the molecules that correspond to black and
white pixels. An electrical signal is only
needed to change the image of the display.
The technology was initially developed at
DERA, the UK Government’s defence R&D
laboratories, before being spun out into ZBD
in the summer of 2000. 

By opting for a reflective design that does
away with the need for a backlight and sim-
ply relies on ambient light to illuminate the
display, the labels consume zero power when
they are displaying a static image. 

According to Thanigasalam, it costs less
than £10 000 to completely kit out a store

with 300 electronic labels and their support
infrastructure. “Retailers are looking at a
12–18 month return on their investment,”
he told OLE. “We have two button cells [bat-
teries] in the units and they last approxi-
mately 20 000 updates, which means a
typical lifespan of somewhere between
5 to 10 years depending on how frequently
they are updated.” 

Although ZBD’s first electronic labels are
black and white images with a QVGA resolu-
tion, the firm believes that it is possible to cre-
ate colour versions. The Malvern-based
venture  is also planning to complement its
initial product with a range of different sizes
and resolutions in 2006. 

As for updating the labels, although Blue-
tooth and Wi-Fi technologies that operate at
2.4 GHz may be the most obvious wireless
communications format, ZBD has opted for a
different approach that provides a range of
up to 100 m. 

“We decided to use an ISM band at
868 MHz for several reasons. It’s license free,
has a far better range, there’s no risk of inter-
ference from other devices and is very power
efficient,” said Thanigasalam. “If we put a
Wi-Fi chip in our module the battery would

run out in a couple of hours.”
In fact, electronic price labels could be

just the beginning for ZBD’s bistable tech-
nology. As displays are increasingly featur-
ing in consumer items in the home which
are permanently on (such as fridges), the
need for a power efficient answer is growing
in importance. 

ZBD is also investigating the idea of a dis-
play that can switch between a power-sav-
ing bistable mode for static images and an
active mode for animated images. In theory,
such a display could boost the battery life of
laptop computers or mobile phones, for
example. “This is something that we are
looking at but is probably 3–4 years away,”
said Thanigasalam. 

Attracting attention
As with all good ideas, ZBD isn’t the only firm
developing bistable LCD technologies. A
French start-up called Nemoptic is also in on
the act, as is Fujitsu which has recently
licensed the technology from a US firm called
Kent Display Technology (OLE September
2005 p15). Both of these firms have demon-
strated colour bistable displays and are chas-
ing the electronic signage market.  

A third competitor is E Ink which has
developed electrophoretic displays that also
need no power to display a static image but
rely on electrically charged pigment particles
rather than liquid crystals. The firm recently
teamed up with LG Philips to demonstrate a
10.1 inch diagonal SVGA (600 × 800 pixels)
electronic paper display at the FPD Interna-
tional 2005 show in Japan. 

The combination of all this activity
means that consumers could soon be seeing
zero-power displays displacing paper sign-
age everywhere from bus shelters to adver-
tising boards. 

Testing times: ZBD Displays hopes that its
electronic labels, which are currently on trial with a
UK department store in London, will be a hit with
consumers and retailers. 

“Retailers are
looking at a 12–18
month return on
their investment.”
Manoj Thanigasalam
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Optical parametric oscillators offer a convenient source of coherent light that can be
tuned across the ultraviolet, visible and infrared. Günter Warmbier describes the
principle of operation and key characteristics of these useful devices. 

Crystal technology aids
development of OPOs

PRODUCT GUIDE
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The first optical parametric oscillator (OPO)
was demonstrated by Giordmaine and Miller
at Bell Laboratories, US, in 1965, only a few
years after the invention of the laser. Over the
next two decades the OPO was subject to
detailed theoretical and experimental inves-
tigations. However, development was ham-
pered by the lack of nonlinear optical
materials with appropriate optical and
mechanical properties.

This situation did not change until the late
1980s when new nonlinear materials such
as beta bariumborate (BBO) and lithiumbo-
rate (LBO) became available. With their
unique properties (high nonlinearity, wide
transparency range and high damage
threshold), BBO and LBO are still the mater-
ials of choice for many applications. OPOs
made from either BBO or LBO crystals pro-
vide an all-solid-state light source which
combines both high efficiency and high out-
put power with a wide tuning range in the
ultraviolet, visible and near infrared. 

Besides the need for suitable nonlinear
crystals, stable operation of an OPO also
requires a high-quality pump beam which
has a single transverse mode (TEM00) and is
almost diffraction limited. As a result,
advances in laser technology have also played
an important role in the development of reli-
able OPOs for scientific applications or integ-
ration into technical systems such as LIDAR. 

Today, most commercially available OPOs
are pulsed systems pumped by Q-switched
Nd:YAG lasers operating with nanosecond
pulses at a repetition rate of 1–100 Hz. The
OPO output has the same repetition rate as
the pump laser pulses but a slightly reduced
pulse width. OPOs that offer continuous-wave
(CW) operation or emit ultrashort (picosec-
ond or femtosecond) pulses are also available. 

Characteristics  
Tuning range
The tuning range of an OPO depends pri-
marily on the wavelength of the pump laser
beam and the type of nonlinear crystal in the

cavity. Pumped by the third harmonic
(355 nm) of an Nd:YAG laser, the output of a
BBO-OPO is widely tunable in the visible and
near infrared. For example, by changing the
phase-matching angle θ by only 10°
(23.1–33.1°) the tuning range of such an
OPO can span the visible from 400 to
710 nm (signal wave) and the near infrared
from 710 nm to 3 µm (idler wave).

To generate radiation at longer wave-
lengths, Nd:YAG-pumped OPOs require
crystals made from materials such as potas-
sium niobate (KNbO3) or lithium niobate
(LiNbO3), which have better transparency in
the infrared. With these materials the gener-
ation of near infrared radiation at wave-
lengths of up to 5 µm is possible.

Threshold
The threshold of an OPO (the pump power at
which operation commences) depends on
several factors – the length of the crystal, the
reflectivity of the mirrors and the wave-
length of the signal and idler wave. For a
BBO-OPO pumped by 10 ns long 355 nm
laser pulses, the pump energy density at
threshold is as low as 0.1–0.2 J cm–2 which
corresponds to pump pulse energies of
5–7 mJ. The power densities are in the range
of 20–40 MW cm–2 and thus well below the
BBO damage threshold of several GW cm–2.

Efficiency and output power
Besides the large tuning range, high effi-
ciency and high output power are the

In principle, the OPO is a simple device. As
seen in figure 1, a nonlinear crystal (like BBO or
LBO) is placed in an optical cavity which
consists, for example, of two flat mirrors. The
nonlinear interaction between the laser pump
radiation (with frequency ωp) and the nonlinear
material generates radiation at the two
frequencies ωs (signal wave) and ωi (idler
wave). The values of ωs and ωi are determined
by two fundamental conditions: the
conservation of energy requires that 
ωs + ωi = ωp; the conservation of momentum
demands that K

→

s + K
→

i = K
→

p, where K
→

p, K
→

s and K
→

i

are the wave vectors of the pump, signal and
idler radiation.

For collinear pump, signal and idler beams
(beams traversing the same path) K

→

p = K
→

s + K
→

i

holds if ωpnp = ωsns + ωini, where np, ns and ni

are the refractive indices at the wavelength of
the pump, signal and idler wave. In birefringent
crystals this equation can be satisfied by
“phase-matching”. In this case the ratio of ωs

and ωi depends on the direction of the
propagation of the three waves, defined by the
angle θ. A change of θ – easily achieved by
rotating the crystal – tunes the frequencies of
the signal and idler wave. The tuning range of
ωs and ωi is limited to the spectral region in
which the nonlinear material is transparent and
phase-matching can be achieved. 

What is an OPO and how does it work?

pump wave

nonlinear crystal
signal wave

idler wave
optical resonator

θ

mirror mirror

Fig. 1: Basic OPO resonator consisting of two flat mirrors and a nonlinear optical crystal.

▲▲
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other attractions of OPO devices. With pump
pulse energies of 55 mJ (easily generated by
commercial small size Nd:YAG systems) the
BBO-OPO output exceeds 24 mJ. This effi-
ciency of 43% corresponds to a crystal-inter-
nal efficiency of more than 50%.

At higher input powers, the output and
efficiency increases significantly. For exam-
ple, for input energies of 300 mJ, OPO output
can exceed 150 mJ which corresponds to a
total efficiency of 50% and a slope efficiency
as high as 60%.

Emission bandwidth
The bandwidth (spectral width of the emit-
ted beams) of an OPO’s output depends on
the wavelength, the parameters of the
resonator and both the linewidth and power
of the pump. 

For example, consider a 355 nm pumped
OPO operating at three times its pulse energy
threshold. For such a device, the line-width of
a BBO-OPO signal wave increases with wave-
length from about 0.2 nm at 410 nm to
almost 4 nm at 650 nm.

Many applications require narrowband
operation and fortunately, the linewidth of an
OPO can be reduced significantly by simple
means. One way to achieve this is to use type II
“midband” phase-matching and reflect the
unconverted pump radiation back into the
OPO-crystal. In contrast to broadband type I
phase-matching (where the generated OPO
beams have the same polarization), in type II
phase-matching the polarization of the gen-
erated OPO beams are orthogonal. This type II
midband operation can enable a linewidth of
less than 5cm–1 throughout the tuning range,
which is sufficient for numerous applications
such as differential absorption LIDAR or cav-

ity ring-down spectroscopy. 
Another convenient method to achieve

narrow linewidth operation, which avoids
the insertion of lossy wavelength selective
elements into the OPO cavity, is injection
seeding. The injection of low-power nar-
rowband radiation into the OPO cavity has
several benefits. 

As well as helping control the OPO’s band-

width and wavelength of operation, the
technique reduces the oscillator build-up
time and OPO threshold by almost a factor of
two. Successful seeding has been demon-
strated with low-power pulsed or continu-
ous-wave sources and tunable diode lasers.
Pulse energies of a few nanojoules or CW
power levels of less than 1 mW are usually
sufficient. The bandwidths achieved through

Compact solution: a typical broadband OPO based on a BBO crystal (top). Inside the box: a view inside a
synchronously pumped ultrashort OPO based on a microstructured lithium niobate crystal (bottom). 
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seeding are typically less than 100 MHz and
can even approach the Fourier limit which is
about 10 MHz for 10 ns long pulses.

Recent developments
Over the last decade the optical quality of
OPO crystals (like KTP, KTA, LiNbO3 or
KNbO3) has improved significantly and new
promising crystals (like bismuth borate) have
become available. Nevertheless, BBO and
LBO are still the most reliable materials for
powerful OPO systems. 

An exciting recent development is the
demonstration of microstructured nonlin-
ear crystals which exhibit very strong optical
nonlinearity and can be engineered to oper-
ate at almost any wavelength. 

These crystals are ferroelectrics (like
lithium niobate or lithium tantalate) that
have been exposed to a strong electric field pat-
tern to create periodically inverted domains. 

The periodic structure provides phase-
matching over longer crystal lengths to
enable highly efficient nonlinear conversion
processes like harmonic generation or opti-
cal parametric amplification. The main
advantage of these crystals is their high opti-
cal nonlinearity and the fact that a proper
choice of the periodicity of the ferroelectric
domains provides phase-matching at any
wavelength within the transparency range
of the crystal material.

These microstructured crystals allow the
construction of highly efficient, ultrafast (ns,
ps or fs) OPOs that are synchronously pumped
by modelocked Ti:sapphire lasers, for example.
The wavelength of the generated ultrashort
pulse trains is controlled by tuning the wave-
length of the modelocked pump laser.

With an appropriate microstured crystal
(like stoichiometric MgO:LiNbO3) such an
OPO generates short pulses in the whole
range of 890 nm to 5.4 µm by tuning the
Ti:sapphire laser within its operating range
of 700–900 nm.   

Since the second harmonic of such OPOs
covers the gap (500–700 nm) between the

fundamental and the second harmonic of
the Ti:sapphire laser, they are an ideal sup-
plement to modelocked Ti:sapphire lasers.

Microstructured crystals even allowed the
operation of single-frequency CW OPOs
pumped by diode laser systems with high spec-
tral and spatial power density. These OPOs
have the potential for very compact sources of
single-frequency radiation with wavelengths
tunable throughout the near infrared.

In summary, OPOs have matured to
become reliable sources for widely tunable

coherent light. As all-solid-state systems,
they are highly reliable, and easy and cost-
effective to operate. Due to their unique
optical properties they are now used rou-
tinely in a large number of scientific and
technical applications. 

Günter Warmbier is CEO of GWU, a leading
developer of OPOs that is based in Germany.
Founded in 1986, GWU launched the world’s first
commercial BBO-OPO in 1989. See www.gwu-
group.de/laser.

PRODUCT GUIDE
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The recent Optical
Microsystems event in
Italy was a big success
and a repeat event will
take place in 2007.

The first EOS topical meeting on the subject of
Optical Microsystems took place during 15–18
September on Capri island, in the Gulf of
Naples, Italy, and was a great success. More than
100 delegates from all over the world attended
the four-day meeting, aptly named OµS’05. 

The event was organized by the Italian
Branch of the European Optical Society – Soci-
età Italiana di Ottica e Fotonica (SIOF) – and
three Italian research institutes: the Institute of
Microelectronics and Microsystems (IMM-
sezione di Napoli), the National Institute of
Applied Optics (INOA-sezione di Napoli) and
the University of Roma La Sapienza (Ultrafast
Photonics Laboratory). 

The meeting covered both the fundamental
nature and more applied aspects of optical
microsystems. Topics presented included: 
● photonic crystals;
● nonlinear and quantum optics;
● nanophotonic-based devices;
● silicon-based optoelectronics and MOEMS;
● new characterization methods;
● microsensors and biochips.

Two parallel sections saw a total of 97 oral pre-
sentations including 19 keynote and invited
talks, and about 30 posters. The use of two com-

mittees, one scientific and one industrial, cre-
ated an interdisciplinary forum and promoted
cross-fertilization between the two sectors. 

In addition, the “New frontiers in integrated
optics” session closed the meeting with a lively
discussion about the fundamental question:
“Where are optics and photonics going?” Hope-
fully, this debate will stimulate much new
research that will be discussed at the next Opti-
cal Microsystems conference in 2007. 

An Italian round-table event ran on Saturday
17 September and brought together politicians,
researchers, economists and experts on intellec-
tual property to discuss the role of Italian
research within the European Union’s 7th
framework programme which starts in 2007.

Lastly, we would like to thank the many pri-
vate companies (Hamamatsu Photonics, Monte
dei Paschi di Siena, Gruppo Dema, Micos Italia
and others) for sponsoring the event. The Insti-
tute of Physics will also dedicate a special issue
of its Journal of Optics A: Pure and Applied Optics
to publishing a selection of papers.

The chairmen of the meeting were  Ivo Rend-
ina (ivo.rendina@na.imm.cnr.it), Eugenio Fazio
(eugenio.fazio@uniroma1.it) and Pietro Ferraro
(ferraro@ino.it).

First microsystems meeting comes to Italy 
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A sample of some of the keynote and invited
presentations at OµS’05:
Electromagnetic study of photonic crystal microcavities
P Lalanne et al., CNRS, France 
Advanced interference lithography for writing 
nano-photonic patterns
M L Schattenburg et al., MIT, US
Observation of modulation instability in photonic
band-gaps 
G Salamo et al., Arkansas University, Princeton
University (both US) and Technion, Israel
Periodically poled crystals with submicrometre
grating -- fabrication, evaluation and applications
F Laurell et al., KTH, Sweden
Photoinduced dynamic light guides and related
structures
G Montemezzani et al., University of Paul Verlaine and
Supelec CNRS (both France) and ETH, Switzerland  
Applications of microresonators: from photodetectors
to biological sensing and imaging 

M Selim Unlu, Boston University, US
Optical microsystems development based on
micro/nano biosensor devices
L M Lechuga et al., CNM-CSIC and IKERLAN (both Spain)
All optical effects in nonlinear photonic crystals
A Arie et al., Tel Aviv University, Israel
Fibre-optic long period grating sensors with
nanostructured coatings
R P Tatam et al., Cranfield University, UK
Silicon waveguided components for the long-wave
infrared region
R Soref et al., Air Force Research Laboratory, US
Digital holography – a tool with exciting perspectives
W Juptner et al., BIAS Bremer Institute, Germany
Raman-based silicon photonics: technology and
applications
B Jalali et al., UCLA, US
Integration of micro/nano-photonic devices for
optical printed circuit board (O-PCB) applications 
E H Lee et al, OPERA, Korea

Highlights of OµS’05
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The OPERA
project presents
its objectives at
meetings in
Warsaw and
Brussels.

Following the announcement in the last
newsletter (OLE September 2005) that the
OPERA 2015 project was to receive its own
website and advisory board, I am pleased to
report that both these tasks have now been
completed. 

The recently launched OPERA website can
be found at www.opera2015.org and provides a
wealth of information of photonics and optics in
Europe including: 
● ongoing European projects including both
national and FP6 projects;
● a forum for researchers to exchange informa-
tion;
● information on the status of projects including
reports and deliverables;
● events calendar.

The OPERA advisory board has also been
established and the names, profiles and contact
details of the board are published on the web-
site. The members of the board are representa-
tives from both industry and academia, and
their primary mission is to define the future evo-
lution of photonics over the next decade. 

Eastern support
At the recent SPIE International Congress on
Optics and Optoelectronics (ICOO) in Warsaw,
Poland (28 August – 2 September), OPERA
2015 presented its ongoing activities and major
aims. The presentation took place during a ses-
sion entitled “European workshop on photonics
projects” which was chaired by Hugo Thien-
pont, Vrije University Brussels, and Ronan
Burgess, European Commission. 

Participants from eastern European countries
were particularly encouraged to hear about the
initiative and said that they will provide infor-
mation on photonics initiatives and activities
from their respective countries. The next work-
shop for OPERA 2015 will take place at the
Photonics Europe conference in Strasbourg
next April. 

The OPERA team have also started their
“technology watch” tasks, which involve com-
piling and updating information on current
state-of-the-art capabilities in Research (WP2)
and Industry (WP3) sectors. Compiling this
information is a long-term strategic vision of
OPERA 2015 with a special focus on industry
trends, products and market developments. 

OPERA 2015 is also supporting the creation of
a European Technology Platform in Photonics
called Photonics 21. The idea was discussed in
Brussels on 1–2 December with OPERA agreeing
to play an active role in establishing this joint
European initiative in photonics. The December
workshop on Photonics 21 acted as a starting
point for drafting and implementation of a com-
mon vision on Optics and Photonics in Europe. 

When complete, the initiative will provide
the basis for a common strategy to achieve a
strong European leadership in photonics. Most
importantly, it will help coordinate investment
into photonics R&D at the European (FP7),
national and regional level. 

E O S  N E W S L E T T E RD E C E M B E R 2 0 0 5

NEWS FROM BRUSSELS

OPERA 2015 outlines its vision

Organization Abbreviation Country 
VDI Technologiezentrum VDI Germany
Institute for the promotion of innovation by science and technology 
in Flanders IWT-Intec Belgium
Enterprise Ireland IE Ireland
SenterNovem Senter The Netherlands
Ministry of Education, Science and Sport MESS Slovakia
Innovacion, Desarrollo y Transferencia de Tecnologia iDeTra Spain
Optics Valley France
UK Consortium for Photonics and Optics UKCPO UK
European Photonics Industry Association EPIC EU
European Optical Society EOS EU

OPERA partners

“The OPERA team
have also started
their ‘technology
watch’”

http://www.opera2015.org


Danish photonics
is blooming with
high-quality
research in
quantum optics,
spectroscopy and
communications.

Although it is one of the smaller countries in
Europe, Denmark boasts a thriving optics scene
with many universities, start-ups and estab-
lished firms active in the sector. At the heart of
this activity is the Danish Optical Society
(DOPS) which supports a strong interaction
between industry and academia. Earlier this year
(2 February), DOPS became an affiliated mem-
ber of the EOS. 

During the last decade, numerous optical
start-ups have appeared in Denmark, especially
around Copenhagen. A driving force behind
the creation of many of these is NKT Innova-
tion and Research which is devoted to the com-
mercialization of optical technologies that are
part of the NKT Photonics Group. 

One of the better known start-ups is Crystal
Fibre, which has become one of the leading
commercial producers of photonic crystal fibre.
Other examples are Koheras which develops
fibre lasers, the phase mask specialist Ibsen Pho-
tonics and Kaleido Technology which produces
moulds and precision optical components. 

There are also several young firms that serve
the optical communications market such as
Hymite, which makes customized housings for
optoelectronic systems, and Alight Technolo-
gies which is developing high-power singlemode
VCSELs. Outside this field, Laser Interface spe-
cializes in scanners for laser beams, and the com-
pany Unit One develops sensor systems. 

Aside from these emerging enterprises, sev-
eral larger optical companies also have their
base in Denmark – OFS Fitel which supplies
equipment for production of optical fibre and
FOSS Analytical, a developer of grating- and
FTIR-spectrometers for use in the food industry.
In addition, Radiometer makes blood-gas test-
ing equipment based on spectroscopy. 

One area where Denmark is particularly
strong is in laser-based metrology equipment.
Two well-known firms with an international
reputation in this field are Brüel & Kjær which
provides laser vibrometers and Dantec Dynam-
ics which develops laser-based velocimeters and
particle imaging velocimeters for analysing
fluid dynamics. 

Another area of expertise is thin-film coatings
and filters thanks to DELTA Light & Optics and
Ferroperm Optics.  

As well as boasting a strong industry base,
many Danish universities are engaged in pho-
tonics research and education.  

For example, the University of Aarhus is
active in the fields of quantum optics, laser spec-
troscopy, applied optics and astronomy. The
quantum optics group is the largest and covers
activities such as laser cooling and trapping of

atoms and ions as well as research into quantum
gases and quantum informatics. 

In contrast, the applied optics group is
involved in topics such as laser micromachin-
ing, fibre lasers, optically active nanoclusters
and planar photonic bandgap components. 

Aarhus’s laser spectroscopy group uses lasers,
lamps and other optical sources to study ultra-
fast processes in physics and chemistry as well as
biological systems. Staying on the theme of spec-
troscopy, the University of Southern Denmark is
heavily involved in the study of absorption and
desorption on surfaces via time-of-flight evanes-
cent wave spectroscopy. 

Another university that is active in the fields
of both spectroscopy and quantum optics is the
Technical University of Denmark. Its physics
department is developing laser systems for UV-
generation and two-photon spectroscopy as well
as investigating entangled states, squeezed light
and quantum information. 

A unique feature of TU Denmark is its highly
acclaimed research centre called COM which is
dedicated to research into optical communica-
tions and nanophotonics. 

In contrast, the main thrust of research at
Aalborg University is fundamental science,
reaching all the way from surface plasmon
polaritons to second harmonic generation at a
metallic surface. In addition very interesting
work with electro-optical polymers is conducted
at this university.

Finally, Risø National Laboratory in Roskilde
has a large portfolio of optical activities includ-
ing development of new laser systems, optical
tweezers, bio-optics and optical sensors. As a
national laboratory, the work is equally divided
into basic and applied research.  

Steen G Hanson is chairman of the Danish Optical
Society and a research specialist at Risø National
Laboratory in Roskilde, Denmark. 

Danish society joins EOS
FOCUS ON DENMARK
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Optical tweezers developed at Risø National Laboratory
for 3D real-time manipulation of small particles are an
example of Denmark’s strength in photonics. 
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Are you a member of EOS?
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For more information on any of these events, please visit www.myeos.org.

To contact the EOS board:
Executive director Klaus Nowitzki
info@myeos.org
President Joseph Braat 
j.j.m.braat@tnw.tudelft.nl
Secretary Peter Török 
peter.torok@imperial.ac.uk
Treasurer Daniel Dolfi 
daniel.dolfi@thalesgroup.com

To learn more about your national
EOS branch, please contact:
Belgium Yvon Renotte 
y.renotte@ulg.ac.be
Czech and Slovak republics
Pavel Tomanek 
tomanek@dphys.fee.vutbr.cz
Denmark Steen Grüner Hanson 
steen.hanson@risoe.dk
Finland Harri Kopola
harri.kopola@vtt.fi
France Francoise Chavel
francoise.chavel@iota.u-psud.fr
Germany Cornelia Denz 
denz@uni-muenster.de
Hungary Aladar Czitrovsky
czitrov@sunserv.kfki.hu
Italy Anna Consortini 
anna.consortini@unifi.it
The Netherlands
Bernhard Hoenders
b.j.hoenders@phys.rug.nl
Norway Aasmund Sudbo 
aas@unik.no
Poland Katarzyna Macukow 
kmacukow@duch.mimuw.edu.pl
Romania Laurentiu Fara
laurf@nare.renerg.pub.ro
Russia Ivan Kovsh
las@tsr.ru
Spain Concepcion Domingo Maroto
cdomingo@iem.cfmac.csic.es
Sweden Fredrik Laurell 
fl@laserphysics.kth.se
Switzerland Peter Seitz 
peter.seitz@swissnex.org
UK Peter Melville
peter.melville@iop.org

EOS Newsletter is produced for
the European Optical Society 
by Institute of Physics
Publishing Ltd

Editor Oliver Graydon
oliver.graydon@iop.org
Tel: +44 (0)117 930 1015

Individual members are eligible for:
● a regular EOS Newsletter e-mail
● reduced conference fees
● reduced prices for EOS journals
● free subscription to Opto & Laser Europe
● 20% discount on Institute of Physics Publishing books
● members living outside Germany are entitled to a 50% 
discount on subscription to the German-language journal
Photonik, published by AT-Fachverlag

Additional benefits for corporate members:
● a company profile in the EOS directory
● a presence on the EOS website
● free advertisements for jobs in the EOS market
● reduced conference fees for all employees

Look at the benefits

EOS 2006 membership fees
Individual members (who do not belong to a branch or affiliated society of the EOS): 740
Students (who do not belong to a branch or affiliated society of the EOS): 710
Corporate members (regardless of the number of employees of the company or members of the institute): 7200

Individual members of the branches DgaO (Germany), SFO (France), SSOM (Switzerland), SOS (Sweden) and SIOF (Italy) are
automatically full individual members of the EOS. Individual members of the affiliated societies Promoptica and CBO-BCO
(Belgium), CSSF (Czech and Slovak Republic), DOPS (Denmark), FOS (Finland), the Optics Division of the Norwegian Physical
Society (Norway), the Optics Division of the Polish Physical Society (Poland), ROS (Romania), SEDO (Spain), LAS (Russia)
and the Optical Group of the IOP (UK) are automatically associate members of the EOS.

Membership information
To find out more about joining EOS, contact: Klaus Nowitzki, executive director, Hollerithallee 8, D-30419 Hannover,
Germany. Tel: +49 (0)511 2788 115; e-mail: info@myeos.org; web: www.myeos.org

Calendar Contact
D A T E E V E N T L O C A T I O N

April 3–7 Photonics Europe Strasbourg, France

May 16–19 LAMP 2006 International Congress on Laser Kyoto, Japan
Advanced Materials Processing

June 5–7 WIO 06 Fifth International Workshop on Toledo, Spain
Information Optics

June 19–22 CGIV 2006 Third European Conference on Leeds, UK
Colour in Graphics, Imaging and Vision

July 10–14 7th National Symposium on Display Holography St Asaph, UK

August 28–31 ROMOPTO 2006 Micro- to Nano-Photonics Sibiu, Romania

September 13–15 Speckle 2006 Nimes, France

October 16–19 EOS Annual Meeting and Topical Meetings Paris, France

December 6–8 ODF 06 Fifth International Conference on Nara, Japan
Optics-Photonics Design and Fabrication
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Pulsed laser modules
Laser Components

The LS/LT series of
pulsed laser modules is
now available from
Laser Components.
Requiring a +5 /12

VDC operating voltage and a trigger signal, the
modules are available at either 905 or 1550 nm
and are said to be as easy to handle as
continuous-wave laser diodes.

Laser Components can supply sources at
905 nm with output powers from 5 to 250 W
and pulse lengths of 2.5 ns to 1 µs. In the eye-
safe 1550 nm spectral region, modules from
3 to 80 W are available with pulse lengths from
4 to 200 ns. 
www.lasercomponents.com

Beam profiler
Photon

Photon of the US has
introduced the
USBeamPro – a beam
profiler that comes with
its own software
package and a USB 2.0

interface. As a peripheral framegrabber is not
required, the company says that this product
offers a high level of portability, which is ideal
for applications such as field service and flexible
manufacturing.

The 54 × 54 × 33 mm-sized USBeamPro
features a CMOS 2/3-inch format sensor with
1280 × 1024 pixels each measuring
6.7 × 6.7 µm. According to Photon, the nominal
dynamic range of this array is 30 dB at 10 bits of
digitization.
www.photon-inc.com

CCD camera
Prosilica

The compact EC650
CCD camera is now
available from
Canadian firm Prosilica.
Offering a frame rate of
90 frames per second
at 640 × 480 and a

firewire (IEEE-1394) interface, Prosilica says
that the camera provides unparalleled
performance in an economically priced machine
vision camera.

The camera is said to achieve high sensitivity
and low dark current thanks to the use of Sony’s
hole accumulation diode technology. A snap-
shot shutter also makes it possible to capture
full-frame, stop-action images without a
mechanical shutter.
www.prosilica.com

Zoom lens
Resolve Optics

Resolve Optics has
introduced a 12–72
mm zoom lens called
the 192-000, which it
claims is ideal for use

in environments subject to radiation. The
company quotes that the non-browning lens can
withstand radiation up to a total dose of
108 rads and a temperature of 55 °C.

Operating at f/1.8 for most focal lengths, the
lens provides high-image resolution and
minimum geometric distortion from
400 to 750 nm. Resolve adds that the lens has
been designed for use with single chip 1/2-inch
and 2/3-inch CCTV cameras as well as Newvicon
and Chalnicon tubes. 
www.resolveoptics.com

Laser dye
Laser Physics

Exciton’s range of laser
dyes is now available
from UK distributor,
Laser Physics. Exciton

is said to offer high-quality dyes with superior
photochemical stability that cover a spectral
range from 311 to 1530 nm. Dyes are
formulated to provide optimum lasing for a given
mode of excitation, such as excimer, Nd:YAG
and flashlamp.
www.laserphysics.co.uk

Lead-free and arsenic-free lenses
Melles Griot

Melles Griot is
introducing optical
elements manufactured
from lead-free and
arsenic-free glass as
part of its on-going
environmental

commitment. The US firm’s range of optical
products now includes 87 achromat lenses
made without the health and environmental
risks associated with exposure to heavy metals.
The “green” lenses are a direct replacement for
the company’s traditional line of standard
achromat products.
www.mellesgriot.com

Tunable laser
Santec

Santec of the UK has
extended the tuning
range of its TSL-210V
lasers. They now come
with a tuning range of
1580–1680 nm and an

output power of up to 10 mW, thanks to recent
advances in semiconductor laser diode
technology.

Offering continuous mode-hop-free tuning
over the entire wavelength range, the laser is a
single-channel bench-top type model and has a
GPIB interface. Santec adds that for gas sensing
applications, it can supply a system with a
wavelength modulation function of up to 20 kHz.
The laser is also said to be ideal for optical
telecommunications and material
characterization.
www.santec.com

Nanopositioning system
DTI-NanoTech

DTI-NanoTech has
developed a desktop-
sized nanopositioning
system that couples
motorized movement
along rotational and
linear axes. Dubbed
RoboMate, the
positioner has a
maximum load of

0.5 kg and a range of 50 mm in steps going
down to 0.1 µm. An optional optical encoder
allows precise software control of the position,
direction and speed of the movement. A camera
can be fitted to the unit to enable micro-
inspection and quality control tasks. Other
applications listed by the US firm include optical
alignment and laser damage testing. The
complete system features a RoboMate
angular/linear positioner, a motorized XYZ
platform, dual DSP-controllers/joysticks and
Windows-compatible operating software. 
www.DTI-NanoTech.com

Safety windows
LASERVISION

Safety expert
LASERVISION of
Germany is now offering
plastic windows
certified to the
DIN EN 207 standard
for use with CO2 lasers.
According to the firm,
the product is ideal for

use in laser safety housings and installation into
the entrance doors of laser laboratories.

LASERVISION says it can build the material
into laser safety curtains and mobile laser safety
screens. Frames measuring 100 × 200 mm and
DIN A4 are also available as are P2008 plastic
windows, which can be customized to almost
any dimension. 
www.lvg.com

PRODUCTS
If you would like your company’s products to be featured in this section, 

please send press releases and images to James Tyrrell (james.tyrrell@iop.org).
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Excimer laser
Coherent

Coherent has unveiled
the LAMBDA SX315C, a
XeCl excimer laser
designed to reduce
costs and increase yield
and throughput in flat

panel display (FPD) manufacturing. The laser is
optimized for low-temperature polysilicon
crystallization, a key element of FPD processing.
Device specifications include an average power
of 315 W at 308 nm, a maximum repetition rate
of 300 Hz and a pulse duration of 29 ns.

The system also boasts a high pulse energy of
up to 1050 mJ and a pulse energy stability of
0.5%. Coherent adds that onboard PowerLok
and TimeLok technologies ensure stable laser
performance under all conditions. The LAMBDA
SX315C will start shipping from January 2006.
www.coherent.com

Refractive beam shaper
Newport

The GBS-UV-H refractive
beam shaper from
Newport is optimized
for use with high-energy

pulsed and continuous-wave lasers emitting
between 248 and 365 nm. Optically designed
without an internal focus, the component is said
to deliver the beam shaping required for
applications including materials processing,
lithography and cell-sorting.

Newport says the refractive beam shaper
produces a collimated top-hat beam by point-to-
point mapping of the input Gaussian beam. The
collimated output can then be manipulated with
conventional imaging optics. The company adds
that the beam shaper uses low-dispersion
refractive optics with high-efficiency dielectric
anti-reflection coatings.
www.newport.com

Laser diode modules
Photonic Products

Compact 8 mm
diameter laser diode
modules emitting at
635 and 650 nm are
now available from UK-
based Photonic
Products. Measuring
25.5 mm in length, the
modules are said to be

ideal for use in hand-held instrumentation as
well as for industrial alignment applications.

Both modules produce an elliptical,
collimated output beam measuring
3.5 × 1.5 mm with a divergence of less than
1 mrad. The 650 nm devices come with output
powers of 0.9 or 4.5 mW and can operate
between –10 and 50 °C, while the 635 nm

modules are available at 0.9 or 4 mW and
operate over the range of –10 to 40 °C.
www.photonic-products.com

Imaging spectrometer
HORIBA Jobin Yvon

The iHR320 imaging
spectrometer from
HORIBA Jobin Yvon is
available in a variety of
configurations for

spectroscopic measurements including Raman,
photoluminescence, emission, imaging or multi-
track. With a focal length of 0.32 m, the iHR320
can also perform multi-tracking with up to 20
fibre inputs. 

According to HORIBA, stray light and re-
diffracted spectra are reduced to almost zero
using an asymmetric Czerny-Turner design in
combination with an on-axis grating drive. The
iHR320 also comes with two entrance and exit
ports. Each exit port can be configured for use
with either an array detector such as a CCD or
with a slit for use with a PMT.
www.jobinyvon.co.uk

Supercontinuum source
Fianium

UK-based ultrafast fibre
laser specialist,
Fianium has introduced
the SC450-C series of
supercontinuum

sources priced at under 720 000 and delivering
more than 500 mW average power across a
450–1800 nm spectral range. The white-light
source is based on Fianium’s proprietary
modelocked fibre laser, fibre amplifier and
photonic crystal fibre pumping technique, and is
said to give pulse-to-pulse stability better than
0.3%. Measuring just 250 × 220 × 80 mm, the
units are supplied with either a fixed or fibre-
delivered collimated optic. Upon request, the
source can be provided with a fibre-delivered
output that enables splicing or connection to
various optical systems and experimental rigs.
High-power versions (greater than 5 W output)
that supply more than 5 mW/nm across the
visible region are also available from the firm.
Applications include white-light interferometery,
optical coherence tomography, confocal
microscopy and time-resolved fluorescence
spectroscopy.
www.fianium.com

Line laser
Z-Laser

Z-Laser Optoelektronik
of Germany has added
“The Gauger” to its
range of line lasers. TTL-
modulatable up to
10 MHz, applications

for this product are said to range from vision, via
motion recording by triangulation, to free-beam
(point-to-point) communication.

Typical output power is specified as 30 mW at
670 or 685 nm. The output can be configured to
be either elliptical (1:3) dots or Gaussian and
non-Gaussian lines with fan angles from
7 to 90°. Z-Laser says that input voltage is
5 VDC to minimize waste heat.
www.z-laser.com

Full-colour OLED
One Stop Displays
One Stop Displays is now selling a 1.5-inch full-
colour OLED with a brightness of 130 cdm2 at
13 V. With a thickness of just 1.6 mm, the OLED
is said to be ideal for use in next generation ID,
security and programmable cards, as well as
other audio-video applications. The display has
a resolution of 128 RGB × 128 and a viewing
area of 34 × 34 mm. It also makes use of an
SSD1338 driver IC that supports 262 k colours. 
www.onestopdisplays.net

DSP camera
JAI PULNiX

The TMC-7DSP/6DSP is
a colour machine vision
camera from JAI PULNiX
that offers high-
performance digital

signal processing. Featuring a Sony imager in a
high-resolution 0.5-inch CCD format, the camera
operates at 768 × 494 pixel resolution (NTSC)
and 752 × 582 (PAL).

The camera’s shutter speed is programmable
over the range of 1/60–1/10 000 s and JAI
quotes a low-light sensitivity of 2 lux at f1.4.
Auto exposure to vary the electronic shutter rate
internally is a standard feature. Available now,
the TMC-7DSP/6DSP is suitable for applications
such as machine vision, airborne imaging and
medical systems.
www.jaipulnix.com

CMOS camera
Alrad Imaging
Alrad Imaging of the UK has released the Silicon
Video 642 CMOS camera. At a resolution of
640 × 480 pixels, the camera runs at
200 frames per second (fps) although a
reduced vertical resolution is said to increase
this to above 3000 fps. The camera comes with
an asynchronous reset function and shutter
speeds as short as 20 ms.

Available in either monochrome or colour, the
10-bit progressive scan camera system includes
camera head, PCI interface board, interface
cable and control software. The image transfer
rate is said to exceed 100 MB/s. Typical
examples include particle tracking, collision
studies and biological image analysis.
www.alrad.co.uk

PRODUCTS
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Fibre laser
Koheras

Koheras of Denmark
has released a high-
power 5–15 W
(optional 20 W)
continuous-wave fibre

laser with a fixed centre wavelength of
1060–1090 nm. Based on Ytterbium-doped
double-clad photonic crystal fibre, the unit offers
diffraction limited output, beam quality of
M2<1.1 and a spectral width of less than
200 pm (FWHM). The laser is available as a
ready-to-use compact stand-alone module, and
comes with an RS232 interface to enable
computer control. Other interfaces can be
delivered upon request. According to the firm,
the Industrik HPM15 suits micromaching,
thermal printing, plastic welding, engraving and
scientific research.
www.koheras.com

CMOS camera
Atmel

Atmel has extended its
ATMOS line of area
scan CMOS cameras.
The new products,
dubbed 2M30 and
2M60, feature a 2.5 m

pixel CMOS sensor, have a dynamic range of
63 dB and will be available from April 2006.
Region of interest operation gives users 48
frames per second (fps) full resolution at
2.5 Mpixel, 60 fps at 2 Mpixel and 160 fps in
VGA format (640 × 480). Models are equipped
with an electronic shutter and Camera Link
interface. The camera is housed in a 44 mm
square section case fitted with a C-mount
adaptor. Designed for machine vision
applications, the ATMOS features various timing
modes, including free-run and triggered. Shutter
timing can be adjusted from 0 to 655 ms in
steps of 10 ms. Atmel’s CMOS-based device is
also said to suit robot guidance, metrology,
microscopy and surveillance operations.
www.atmel.com

Fibre sensor
OZ Optics

OZ Optics has
introduced a sensor that
measures temperature
and strain along the
length of optical fibre. By

wrapping the fibre around an oil pipeline, or
embedding the sensor inside a dam, the device
can detect movement or heating within a structure
and help engineers avoid failure. The technology,
which is based on Brillouin scattering, offers a
spatial resolution of just 5cm and can monitor
events up to 60km away. Optional wireless
technology supplied by the Canadian firm allows

engineers to install the sensor in remote locations
or in moving vehicles and transmit the information
to a central controller.
www.ozoptics.com

Q-switched fibre laser
PTG

Precision Technology
Group (PTG) says that
its FiberTower series of
Q-switched fibre lasers

are a cost-effective alternative to CO2 and
Nd:YAG lasers for marking, cutting and
engraving applications. Advantages include
improved reliability, savings in consumables
such as lamps and diode packs, and reduced
power consumption. The US firm’s FiberTower
workstations feature a laser, scan-head,
programmable Z-axis, PCI control board and
graphical-based software, which can be
configured to suit any direct part-marking
application. Units require a low-voltage power
source and are said to be easy to install and
start up. 
www.ptgindustries.com

Motorized actuator
PI

The M-2x series of high-
precision motorized
linear actuators are now
available from
nanopositioning expert

PI. The unit’s specifications include a resolution
of 4 nm, a speed of 50 mm/s and the ability to
push forces up to 120 N. A piezo-tip featuring a
1 nm minimum incremental motion is available
as an option.

The actuators are self-contained packages
consisting of a DC or stepping motor connected
to a ball or lead screw. Unlike other motorized
actuators, PI says that the M-2x series features a
non-rotating tip which ensures maximum
stability and motion linearity. 
www.pi.ws

Red LEDs
Cotco

Cotco, an Asian-Pacific
manufacturer of LEDs,
has launched its AHR
series of high-
performance red

(632 nm) LEDs. Distributed by US-based
Marktech Optoelectronics, the devices offer
luminous intensities of up to 16 800 mcd and
can be supplied with a range of viewing angles of
up to 120°. The LEDs can be configured in
surface mount, P4, 5 mm and elliptical
packages. Pricing starts at $0.15 (70.13) in 5 K
lots depending on the package. Amber (595 nm)
versions of the device are also available.
www.marktechopto.com

PRODUCTS

Due to past acquisitions Thorlabs has become an
expert manufacturer for test and measurement
systems. The analysis and control of polarization

related parame-
ters is a field
where Thorlabs
now offers a
range of inno-
vative tools for
industry and lab
environments.
The consistent
modular design
of these tools

contributes to the flexibility and easy adaptation into
customer applications.

Flexible Polarization Analysis
Extremely fast or high dynamic power range –
Thorlabs’ provides two different polarimeters with an
excellent accuracy for diverse applications of SOP
and more complex measurements like PMD, Jones-,
and Mueller matrix analysis. The fast fiber based
IPM5300 inline polarimeter (1500 to 1640nm) and
the rotating waveplate PAX5700 series terminating
polarimeter (400 to 1700nm) with a higher dynamic
range are both designed for a common mainframe.

Fast Polarization Controller 
Thorlabs’ Deterministic Polarisation Controller
DPC5500 (1500 to 1640nm) controls the State 
of Polarization (SOP) truly input independent at
sampling speeds up to 1MHz. Plugged into the 
same mainframe with one of the polarimeters and 
a powerful tunable laser all kinds of polarization
related analysis tasks can be performed.

New PMD Analysis System 
Thorlabs new PMD5000 system is an example.
Besides the choice of the most appropriate
polarimeter the system can be split into separate
controller and analyser units to analyse buried 
fibers. A single controller communicates with many
analyser units via TCP/IP over long distances and
thus allows cost effective PMD measurements of
more complex network structures.
www.thorlabs.com/pol

Polarization Tools 
from Thorlabs
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Spectroradiometer
Analytical Spectral Devices

Analytical Spectral
Devices has updated its
FieldSpec Pro in-field
spectroradiometer to
include Ethernet and

wireless connectivity, which allows the collection
of remote data of up to 150 ft away from the
computer. Dubbed FieldSpec 3, with a full
spectral range of 350–2500 nm, the new
version is said to be more compact, rugged and
lighter than its predecessor. The device comes
with several cable management options and
increased built-in diagnostics, such as the firm’s
FiberChecker and detector stability indicators.
An easy-to-use LabVIEW interface allows
automation of the unit’s data collection process.
www.asdi.com

Optical software
Lambda Research

Lambda Research has
developed an optical
software add-in for
users of SolidWorks, a
mechanical design
package. Dubbed

“TracePro Bridge”, the software lets users
include optical components, light sources,
detectors, sensors, along with optical effects
and properties directly within Solidworks. The
combined opto-mechanical models are then
exported to TracePro for optical ray tracing and
analysis. TracePro Bridge for SolidWorks is due
for release in January 2006.
www.lambdares.com

Laser power meter
Gentec-EO
Gentec-EO of Canada has released a
thermopile-based laser power meter that is
designed for measurements in both the µW and
mW regimes. According to the firm, the meter
suits any pulsed or continuous-wave low-power
laser. The compact unit, dubbed XLP6-S, is said
to be easy for field service technicians to carry
and features a broadband flat spectral
response, low thermal drift and noise equivalent
power as low as 1 µW.
www.gentec-eo.com

CMOS and CCD cameras
Framos

Framos is offering a
series of USB2.0
equipped cameras.
INFINITY 1 comes with a
CMOS sensor and is

said by the German firm to be a cost-effective
solution for microscopy imaging and document
archiving tasks. INFINITY 2 is fitted with a high-
quality Sony CCD sensor and suits low-light

fluorescence applications. Completing the range
is the high-sensitivity INFINITY 3 camera, which
features a cooled Sony ICX285 CCD sensor with
1.45 Mpixel resolution. All cameras offer full
exposure control, auto-white balance, binning,
sub-windowing and programmable gain.
www.framos.de

Fibre-coupled 488 nm solid-state laser
Point Source

Point Source has
released its i2k-488
solid-state laser in
response to customer
requests for a fibre-
coupled 488 nm
source. Fibre coupled at
the factory to simplify
alignment, the laser

delivers a pure Gaussian TEM00 collimated
beam from a single-mode polarization
maintaining fibre at 15 mW and 25 mW power
levels. Output can be customized by integrating
beam-shaping optics and the fibre’s output
barrel. The laser is said to be ideal for delivering
blue light to biological samples and would suit a
range of bio-technology applications. 
www.point-source.com 

Line-scan camera
Dalsa

Dalsa says that its
latest line-scan camera,
the Spyder GigE, has
3× the responsivity and
2× the speed of its

predecessor. The latest version offers Gigabit
Ethernet connectivity, which allows users to
exchange imaging and control data between
PCs over long distances and with superior
networking capabilities. Cameras are available
in 1 and 2 k resolutions with 14 µm pixel pitch
and includes features such as flat-field
correction and correlated double sampling.
According to the firm, the Spyder GigE provides
excellent defect detection and offers line rates
of up to 68 kHz. Applications include flat-panel
display inspection, postal sorting, food and
container inspection and pick-and-place.
www.dalsa.com

Ultra-precision free-form mirrors
Kaleido Technology

Kaleido says that it can
produce free-form
mirrors of up to
600 mm in diameter
with a surface
roughness of less than

10 nm rms and a slope accuracy of better than
70 µrad. Using a custom ultra-precision
machining centre and machine control software
developed in-house, the Danish firm can render

complex geometries with extremely smooth
surfaces. The company is able to take a CAD file
directly from a customer and deliver free-form
mirrors in prototype and production quantities.
www.kaleido-technology.com

Laser-welding apparatus
Rofin

Rofin has teamed up
with BASF and Treffert
to develop a fibre-
coupled laser system
for welding optically

transparent or fluorescent coloured polymers.
Dubbed StarWeld Open, the joystick controlled
setup can move over a range of 1.70 × 1.80 m
to accommodate various shaped tools and
moulds. The system is available with direct
beam or fibre coupling and with fixed optics or a
scanner head. The scanner deflection head is
programmed via a LaserCAD editor, which is
said to be both flexible and easy to use.
www.rofin.com

CCD image sensor
e2v technologies

e2v technologies is
introducing a CCD
image sensor designed
for low-light
applications. Part of the

firm’s L3Vision sensor portfolio, the CCD201, is
a large format 1000 × 1000 pixel device with a
QE of around 95%. According to the company,
the sensor will be available in front and back
illuminated formats with a choice of electron-
multiplying or traditional output. Both versions
are said to operate with an equivalent output
noise of less than one electron at pixel rates of
over 15 MHz. Applications range from bio-
science through to astronomy.
www.e2v.com

Photon counting platform
SensL

SensL, a specialist in
low-light sensing and
imaging, has launched
a miniature photon
counting system
dubbed PCDMini.

Housed in a T08 package mounted on a
35 × 35 mm PCB, the sensor is said to be ideal
for OEM designers looking for an ultra-compact
photon counting solution. The detector is based
on shallow junction, Geiger-mode avalanche
photodiode technology, which offers increased
sensitivity to blue-red wavelengths and low
internal operating voltages. Device options
include a Peltier cooler driver module. The unit
can be supplied with a selection of fibres and
connectors.
www.sensl.com

PRODUCTS
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US

Rod Alferness named the
new vice-president of OSA

The Optical Society
of America (OSA)
has elected Rod
Alferness, senior
vice-president of
optical networking
research at Bell
Laboratories, US, as
its 2006 vice-

president. He will be formally inducted on 2
January 2006. Alferness automatically
becomes president-elect in 2007, president
in 2008 and past-president in 2009. 

US

Rajesh Nair set to lead
production at Alfalight
Alfalight, a US developer of high-power
diode lasers, has hired Rajesh Nair as vice-
president of operations. In his new role, Nair
will be responsible for accelerating product
development. Previously, he was executive

director of wafer fabrication at chip maker
Maxim Integrated Products. Nair began his
career at Intel and spent the following
13 years with Motorola Semiconductors. 

US

nLight hires DeBartolo to
open up new markets

nLight, a US maker of
high-power
semiconductor
lasers, has appointed
Joseph DeBartolo as
vice-president of
sales and marketing.
Previously,
DeBartolo was vice-

president of sales and marketing at Digital
Optics, a manufacturer of micro-optics, and
has held a number of management positions
at US optical components firm JDS Uniphase.
“With over 15 years of sales and marketing
experience in the photonics industry, Joe
brings a wealth of expertise to nLight that
will help us expand into new markets,” said
Scott Keeney, nLight’s CEO.

GERMANY

Next generation takes
control at Trumpf group

Berthold Leibinger
has resigned as
president of German
industrial laser
specialist Trumpf
after leading the
company for
40 years. He will now
become chairman of

the group’s supervisory board. Leibinger’s
oldest daughter, Nicola Leibinger-
Kammüller, who has held management
positions within the firm since 1985, will
take on the role of president of the group.
Her brother, Peter, has been appointed as
vice-chairman of the managing board and
will be responsible for research and
development and new business divisions.
Leibinger’s son-in-law, Matthias Kammüller,
who oversees the machine tool and power
tools business division, and chief financial
officer Harald Völker complete the four-
strong management team. 

We are an innovative, dynamic World Leader in Laser Technology, looking to
expand our sales team with an enthusiastic, pro-active individual. In return for
hard work and dedication, we can offer a friendly and creative environment in
our offices in Hamble, as well as a generous benefits package.

As a Field Sales Engineer at Point Source Ltd, you will be focussed on sales
growth, generating new business and developing the territory in North
America.

Key responsibilities will include:

� Account planning and forecasting

� Prospecting for new business

� Qualification of new opportunities

� Communicating customer requirements in detail back to engineering

� Negotiating technical specifications and presenting results 
to customers

� Presenting new technology to key prospects

For this role, you will have a degree or equivalent in Physics /Opto Electronics
or a related discipline. In addition you will have a minimum of 3-5 years
account management experience in an opto-electronics/photonics industry.
You will also have excellent communication skills, and a track record of
building strong relationships with engineers and managers in blue chip
technology companies. You will also be prepared to travel extensively in North
America.

If you want to be a part of something extraordinary, and join a company that
strives for excellence on a daily basis, please forward your CV and salary
details to louise.coaker@point-source.com or alternatively send it to: 
Louise Coaker, Point Source Ltd, Ensign Way, Hamble, Southampton,
SO31 4RF.

The closing date for all applications is 17th December 2005. We look forward
to hearing from you!

Field Sales Engineer
(N. America)
Salary: Competitive

www.point-source.com

Leibinger: stepping down.Alferness: chosen one.

DeBartolo: growing sales.

Optikos Corporation
Fast Affordable Lens Quality Control

Optikos, the leader in image quality test equipment
is pleased to introduce the QC bench, a compact,
reliable, easy-to-use quality control tool for digital
imaging product manufacturers.

Measure:

• MTF

• Focal Length and F/#

• Back Focal Length

• Image Quality

• Field Curvature

• Distortion

Optikos Corporation
286 Cardinal Medeiros Ave
Cambridge, MA 02141
Tel: +1 617 354 7557 ext 8101
Fax: +1 617 354 5946
E-mail: sales@optikos.com
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December 15 Optical fibre communications and London, UK IEE www.iee.org/Events/
electronic signal processing opticalfibre.cfm

December 15–16 Optical solutions for homeland and Washington DC, US OSA www.osa.org/meetings/
national security topicals/oshs/

January 13 LEDs in displays technical symposium Costa Mesa, California, Society for Information www.sidchapters.org/la/
US Display (SID)

January 15–19 Electronic imaging 2006 San Jose, California, SPIE http://electronicimaging.org/
US call/06/

January 19–20 Southeast ultrafast and high-resolution Tallahassee, Florida, US Scott Crane www.coherent.com/Company/
spectroscopy conference index.cfm?fuseaction=Forms.

page&PageID=52

January 21–26 Photonics West 2006 San Jose, California, SPIE http://spie.org/Conferences/
US calls/06/pw/

January 29– Advanced solid-state photonics Nevada, US OSA www.osa.org/meetings/
February 1 (ASSP 2006) topicals/assp/

February 19–24 Microlithography San Jose, California, SPIE http://spie.org/Conferences/
US Calls/06/ml/

March 15 The perfect lens: resolution beyond Glasgow, Scotland University of http://phys.strath.ac.uk/
the limits of wavelength Strathclyde information/colloquia.php

March 20–24 High-energy laser lethality Monterey, California, Directed Energy www.deps.org/DEPSpages/
conference 2006 US Professional Society HELlethality06.html
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April 3–5 Pacific international conference on Melbourne, Australia Laser Institute of www.laserinstitute.org/
applications of lasers and optics America conferences/picalo/index.php3

April 3–7 Photonics Europe Strasbourg, France SPIE http://spie.org/events/europe

April 17–21 Defence and security symposium Orlando (Kissimmee), SPIE http://spie.org/conferences/
Florida, US calls/06/dss/
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Melles Griot has a clear eye to creating a better future.
Many of our new optical elements are designed and
manufactured with lead-free and arsenic-free glass.
An earth-friendly approach to optic development, our
“green” products protect the workers who manufacture
them, safeguard the environment they are made in, and
help support the wellbeing of our end-user customers.

Direct replacements for our traditional line of standard
achromat lenses, our new Catalog X features eighty-
seven achromat lenses made without the health 
and environmental risks associated with exposure to
heavy metals.

A powerful step in our long-range commitment to a 

better environment, over time, Melles Griot will be 

offering additional “green” products that will help the

world see into a clearer, greener future.

MELLES GRIOT

The Practical Application of Light

Look for this symbol designating our
Environmentally Responsible Products
Read about our commitment at:
www.mellesgriot.com/earthfriendly.asp

Seeing
Green

C r e a t e                 C o n t r o l                 P o s i t i o n                 L i g h t

US 1-800-835-2626 | Europe + 31 (0316) 333041
Asia +81 (03) 3407-3614

http://www.mellesgriot.com/earthfriendly.asp
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Lasers
Winter 2005/6 update on innovative lasers
& equipment for laser test & measurement

Extreme Brightness Laser Diodes
QPC’s BrightLase™ laser diodes are a new generation of IR emitters.
• 5W from a 50µm stripe
• 10W (100µm); 20W (200µm)
• Wavelengths: 795 – 976nm
…STOP PRESS…QPC have demonstrated an output power of
>125mW/µm at 808nm…

BrightLase™ fibre-coupled,
conduction-cooled laser
diode module gives >35W
from a 100 or 200µm core
fibre at 795, 808, 915, 940
or 976nm

• Extreme brightness & 

high power laser 

diodes, bars & modules

• Short pulse & long 

coherence length 

DPSS lasers

• Measure laser power 

AND energy with one 

meter

• USB laser beam profiler

Powerful Diode Bars & Modules
QPC offers a range of high power laser diodes packaged as 

mounted bars and modules for industrial, medical and scientific 
applications, from 795 to 1470nm.  Range highlights include:

• 50W CW bar on conduction-cooled CS mount
• Fast axis collimators, packaged collimated modules 

& fibre coupled options

The Long and the Short of DPSS Lasers
long as in coherence length, short as in pulse length….

From Elforlight – two new and innovative DPSS lasers. The SPOT is a short
pulse DPSS laser perfect for use in micromachining and marking as well as in
biomedical time-resolved fluorescence studies. Pulse energies are up to 
25µJ with pulse lengths of 1.5-2.0nS at repetition rates up to 50kHz. 
The output is a high quality beam (M2 < 1.2) at 1064, 532 & 355nm.

Elforlight’s LP532 is a Q-switched, frequency doubled, 
532nm DPSS laser which has demonstrated a long 
coherence length (> 80cm) and has been chosen 
for new research in underwater holography.  
See www.eholocam.com for details of 
the E-Holocam programme.

Tel+44 (0) 1234 436110
info@pro-lite.uk.com
www.pro-lite.uk.com

In  assoc iat ion with

http://www.pro-lite.uk.com


Pro-Lite Technology
Cranfield Innovation Centre
University Way
Cranfield, MK43 0BT
United Kingdom

Tel +44 (0) 1234 436110
Fax +44 (0) 1234 436111
Email sales@pro-lite.uk.com
Web www.pro-lite.uk.com

Pro-Lite is a member of the 
following organisations.

w w w . p r o - l i t e . u k . c o m

Get a Better Measure of the Power & Energy 
of Your Laser
The new Coherent FieldMax II makes the job of testing and verifying the 
performance of almost any laser much simpler and easier. The FieldMax II is 
quite simply the most powerful & versatile laser meter in its price range. 

Featuring LabVIEW drivers, USB interface, ActiveX DLL server components and a new 
Windows™ software application which logs laser beam data to a file and plots live charts 
whilst displaying statistical information.  In addition, FieldMax II features one of the largest and clearest
backlit LCD displays which combines digital accuracy with a simulated analogue needle for laser tuning.

FieldMax II is available with optical, thermal and pyroelectric sensors for testing UV, visible, and IR laser
outputs from nW to kW and pulsed laser energies up to 20J at up to 300Hz.  FieldMax is part of a 
complete range of laboratory and portable laser power & energy meters from Coherent.

USB-Compatible Laser Beam Profiler 
is Quick & Easy to Use
The new Coherent LaserCam HR laser beam 
profiler combines the speed and ease of use 
of a USB 2.0 computer interface with the 
power of the acclaimed BeamView Analyser 
PC beam diagnostic software. 

Featuring a 1.3 Megapixel CMOS sensor with 1000:1 
dynamic range, the LaserCam HR can measure focussed 
as well as collimated beams from 270µm to 6mm diameter,
and still pick up detail that less sensitive profilers would miss. A single USB
interface cable connects camera to PC – making measurements quick and
simple to perform.  LaserCam measures the beam diameter, divergence,
focussed spot size, fit-to-Gaussian (and many other parameters) of almost
any laser in the 300-1100nm range, both pulsed and CW.  

NEW! Our Smart

Sensor Adaptor is now

available - permits LM-

series Coherent detector

heads to be used with

the new FieldMax II
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Laser
Safety

Winter 2005/6 update on advanced
personal protective equipment for the 
safe use of lasers

Working with Ultrafast Lasers?
Introducing the first light-weight polymer filter to deliver protection
against pico- and femtosecond laser pulses. Glendale’s filters 
withstand the ‘bleaching’ effects of ultrashort pulses for 10 seconds
direct laser exposure – as verified by independent tests conducted
in accordance with EN 207.  The filter protects against Ti:Sapphire
and 532nm Nd:YAG lasers. 

A Clear View at 532nm?
Yes, it’s true! The answer to laser users’ dreams – at last, a clear,
colourless filter that blocks 1064 & 532nm. Glendale has used
advanced dielectric coating technology to give unsurpassed colour
visibility – perfect for medical applications, as well as for all other
laser users fed up with looking through dark glass.  

Available in the Encore frame style which fits over most 
prescription glasses.

Prescribe Your Own Eyewear!
Glendale’s new XC Spectacle Frame features a 
removable insert that accepts prescription-corrected 
glasses. This allows multiple users to share the same laser 
eyewear – realising a significant cost saving compared with 
individually-specified, prescription laser glasses. The XC frame is 
currently available with the following filters: Argon/KTP YAG;
Nd:YAG/CO2; and NdGa:YAG. Additional filters will become available
as they complete the EN207 approval process. 

Introducing the 

latest laser safety

products from

LaserVision & 

Glendale

Tel+44 (0) 1234 436110
info@pro-lite.uk.com
www.pro-lite.uk.com
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Working in partnership with
Uvex for workplace safety
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Latest High-Tech Frame
LaserVision’s Split Shield spectacle 
represents the state-of-the-art in laser protection.  
A light-weight yet extremely strong frame, Split Shield can be worn
over prescription glasses and is available with Nanospec dielectric
glass filters for the very highest protection with a clear view.

Flexible Comfort
Glendale’s new FlexSeal is a light-weight and comfortable
goggle. FlexSeal fits over prescription eyewear and offers a
wide field-of-view.  A new-style soft silicone goggle body
and an adjustable headband assure the wearer of a 
comfortable and secure fit.  Currently available in these 
filters: Argon/KTP; Alexandrite; 
Nd:YAG/CO2; and 

NdGa:YAG. 

EyePro Software Helps 
Select the Right Eyewear
LaserVision’s updated EYEPRO software is a Windows™ 
application which allows the laser user to input their laser
parameters and the software will determine the required 
protection levels in accordance with EN 207 and EN 208.  As a
bonus, EyePro will also suggest suitable models from the
LaserVision range, simplifying the selection process. Call to order
your FREE EyePro CD.

Diode Laser Solutions
LaserVision’s P1001 blocks diode lasers from
600-820nm – a cost-effective solution for those
using a variety of diode wavelengths.
LaserVision’s P1002 combines protection
against diode and Nd:YAG lasers in the range
770-1100nm. This filter also offers high 
visibility and a protection of IR L7 at 980nm –
1065nm, an industry-first for a polycarbonate
filter.  The P1001 & P1002 are available in the
LAMBDA-ONE curved spectacle & SKYLINE

frame style which fits over 
most ordinary glasses.

Flexible Laser Curtains
for Workplace Screening
LaserVision offers a complete solution for flexible laser
screening in the workplace.  The rugged new Lamella curtain
is the first to be certified to DIN/EN 12254 and provides
screening against lasers from 180-10600nm.  Lamella curtains
can be assembled to suit changing 
needs and the user can cut the 
screens to specific lengths.

Each curtain is designed to be 
hung from a steel pipe or curtain 
hooks.  Also available is a mobile 
frame (pictured) which can be 
wheeled into position, as and 
when required.
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