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So what makes ..
What has enabled it to get a .
a market that looks set to take oft 1.
coming years? “Our people,” says managii,
director and co-founder Marc Kelemen. “Our
company spun out of the Fraunhofer Institute
for Applied Solid-State Physics (IAF) in
2001 and so we have some very talented
technicians, engineers and scientists”

The company still has very close ties with
the institute, which still performs epitaxial
growth for M2K’s products. “Through the
TAE we have access to excellent molecular
beam epitaxy equipment,” says Kelemen.
“This is extremely important for the success
of our products”

It is relationships such as .
made the company successful.
only small — it employs 15 ped
is able to tap into some import
and markets through its conne
For example, it has had a long-
relationship with German com
Diodenlaser, which it uses for ¢
commercialize its GaSb-based
relying on DILAS’s experience
and fibre coupling. And in 200
was bought by DILAS’s mothef
Rofin-Sinar. “Not only does thi
to Rofin-Sinar’s large sales and
network, it also gives us a large
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Tapered diode lasers combine a nearly
diffraction-limited beam quality with
output powers that have previously
only been available for diode lasers with
broad-area design.

Today, broad-area diode lasers are
used to achieve high power outputs.
However, standard broad-area
waveguide designs are susceptible to
modal instabilities, filamentation and
catastrophic optical mirror damage
failure. This results in poor beam quality
and limited brightness. Better beam
quality can be realized with ridge lasers
that emit a diffraction-limited optical
beam, but the downside of this approach
is that output powers are relatively low.
The reliable output power of these ridge
lasers is mainly limited by the onset of
facet degradation, which depends on the
power density on the facet. Owing to the
small stripe width of a few micrometres,
the output power is typically limited to
several hundred milliwatts.

combines a laterally tapered gain section
with a ridge-waveguide) can produce

an almost diffraction-limited beam

with an output power of up to several
watts in continuous wave operation.

Tapered lasers explained

In contrast, a tapered diode laser (which

The result is a source with a brightness of
approximately 10 W cm™ sr™! compared
with about 10’ W cm ™ sr™! for conventional
semiconductor lasers.

An advantage of the tapered approach
is that its fabrication is reproducible
and low cost. The lasers are based on
an InGaAs/AlGaAs layer design grown
by molecular beam epitaxy on 3-inch
substrates. The ridge and taper sections
are processed by using optical lithography
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tunability is particularly useful and sets them
apart from solid-state lasers. Kelemen admits

these are all niche industries, but, as he

points out, “materials processing applications

need lots of power, which means orders
usually consist of many laser bars”

The main market for tapered lasers is
currently the spectroscopy market. However,

the company has also seen growth in demand

for devices used in frequency doubling.
Applications include green and blue laser
light for mobile projection displays. Green
lasers for this application currently do not
exist, so frequency doubling of a near-
infrared laser is the only option. “We have
seen a renaissance in this area over the last
two or three years,” says Kelemen. “I was not
convinced about the frequency doubling
market at first because of the availability of

direct blue diodes, but the price of our devices
plus a frequency doubling crystal seems to be

comparable to the price of a direct emitting
diode laser. And, for frequency conversion,
tapered lasers are the only devices that have
the required output power and beam quality
for many display applications.”

One of M2K’s main future markets for
tapered lasers will be the supply of pump

lasers. This is where
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