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SHANNON HALL

The first few days of an observing run can be enchant-
ing: the night sky so dark that familiar constellations are
hard to find, the landscape typically barrenand far from
city lights, and the array of mirrors and instruments

finally catching beams of light from the distant universe.

But on one such evening in November 2013, high in
the remote Chilean Andes, Bruce Macintosh was bored,
Macintosh (Stanford University) led the team that
built the Gemini Planet Imager (GPI), the first in its
class of next-generation adaptive optics instruments.
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How did the world's largest

tars

The team had mounted GP1 on the immense 8.1-meter
mirror of the Gemini South telescope, and the instru-
ment would finally begin its planet search during this
observing run. But it still had to go through an extended
testing sequence, and Macintosh was finding the work
tedious — he was anxious to “get on sky."

ARTIFICIAL STARS Twin laser beams from the Keck tele-
scopes atop Mauna Kea, Hawail, create artificial guide stars to
aid adaptive optics observations of our galaxy's center.
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HOW ADAPTIVE OPTICS WORKS As starlight shines
through Earth’s atmosphere, turbulent air distorts its wave-

front. A blurry image results. In a laser guide-star AO system,

a sodium laser shoots up to the mesosphere, scattering
among the sodium atoms there to create what appears to be
a bright yellow star. Computer algorithms measure this arti-
ficial star's wavefront, which is similarly jangled by the time
it reaches the ground. The computer then deforms a flexible
mirror to return both wavefronts to their undisturbed forms.
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BEFORE AND AFTER Without adaptive optics, a near-infrared image
of Uranus appears blurry (left). When the same image is taken with AO
technology turned on (right), the faint and fuzzy ring resolves into sev-
eral distinct rings, and small storms within the atmosphere are revealed.

TUNING INTO

SGR A* Astrono- Adaptive

mers used com- Optics OFF .

plex techniques .
to reveal action in

our galaxy's center '..
before adaptive

optics (top).

With the advent

of AO (bottom),

astronomers

have pinpointed

and tracked the
minute motions

of individual stars Adaptive
Optics ON

as they careen
around Sgr A%, our
galaxy's supermas-
sive black hole.
The larger square
fields are 6" on a
side, insets span
1%, and all images
were taken at
wavelengths near
2.2 microns.
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Robo-RA0 on the Palomar 60” telescope
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http://www.ifa.hawaii.edu/Robo-AO/#

http://www.astr.tohoku.ac.jp/~nakasho/zasshikai/materials/materials2012/1031masuda.pdf
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Photon Counters
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