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Without the commitment to cutting
edge research, the technology would not be

anywhere close to where it is today.”

—Michael Helmbrecht, Iris AO

For nearly a decade, Iris AO and Goddard have
made great strides, and the improved DMs were
tested and found to achieve “the best result of any
nulling coronagraph to date,” says Lyon. Next up
for Iris AO and Goddard is to increase the number
of segments and actuators to get an even better optical
correction.

Benefits

NASA is not the only organization interested in Iris
AQ’s successful technology. Unlike other manufactur-
ers, Iris AO calibrates all of its DMs, which, according
to Helmbrecht, “opens up a lot of applications where
precise mirror positioning without feedback is required.
Being able to precisely position the DM increases adap-
tive optics (AO) system performance as well.”

Outside of NASA, the technology is being both
evaluated and used for biological research and industrial
applications. In fact, the company has received funding
from the National Eye Institute (NEI) and the National
Science Foundation (NSF) to advance the technology for
such applications.

The New England College of Optometry, the
University of California, and Davis and Simon Frasier
University in Canada are also using the spinoff tech-
nology in existing ophthalmic instruments to improve
images of the eye. For retinal imaging, “It gives insights to
researchers when they are studying diseases and helps to
understand the processes of the eye and the human visual
system. You can see the effects of diseases at fine dertails
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that would not be seen without AO technology,” says
Helmbrecht.

In the near future, he finds, prescription drug manu-
facturers could use the technology to track the efficacy of
drugs and see what is taking place in the back of the eyes
of test animals during the course of treatment.

Along similar lines, the technology can be incor-
porated into biological microscopes to get a better
view of tissues either on a slide or in vivo. “As you
try to look deeper and deeper into the tissue, aber-
rations severely degrade imaging resolution and
contrast. The deformable mirror technology can
correct these aberrations and thus enable biologists
to see further into tissue,” says Helmbrecht.

In an entirely different application, the
technology also sees promise in shaping laser beams
more precisely for manufacturing. Lasers are used
in industrial laser micromachining to machine
tiny electrical components for things like smart
phones. Funding from NSF is enabling testing of
the DMs to be able to handle large amounts of
laser power.

“Increased power handling means higher
throughput for laser micromachining systems,”
says Helmbrecht. “In laser machining appli-
cations, the DM can be used to track focus,
correct optical system aberrations, and to
dynamically shape the beam intensity profile.
Incorporating the DM greatly enhances the
flexibility of laser micromachining systems to
handle various materials and feature sizes. The industry
needs techniques that are able to make very precise cuts

invaluable for us. Without the commitment to cutting

edge research, the technology would not be anywhere

close to where it is today.” %

into different materials.”

Whether it is helping to get a better look at exoplanets
or the human eye, or to make laser beams more precise,
Iris AO’s spinoff technology is sure to reveal things not
seen before. Helmbrecht says it is only because of NASA
and other government funding that the technology
exists. “These kinds of partnerships have been absolutely

The deformable mirror developed by Iris AO
and improved through work with NASA is in use
for applications ranging from NASA imaging
systems for planet detection to state-of-the-art
retinal imaging and microscopy.
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