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Direct imaging of exoplanets in the vicinity of the star with high contrast instrume
nts

GUYON, Olivier

12,400,000 3,720,000

SCEXAO( )

SCEXAO
SCEXAQ
2014

We have developed a high contrast imaging camera for the Subaru Telesccope. The in
strument, named Subaru Coronagraphic Extreme Adaptive Optics (SCExAO) has been greatly improved during our
effort. We have developed and installed two high sensitive wavefront sensors in the instrument. These sen
sors measures in real time, with high accuracy, the small residual aberrations in the beam, and then use a
deformable mirror
(DM) to correct the aberrations. The two sensors work in visible light (pyramid wavefront sensor) and infr
ared light (low order wavefront sensor). We have integrated them in the SCExAO system, making it a high pe
rformance camera for imaging exoplanets and disks around nearby stars. The SCExAO instrument has been test
ed on-sky and is now offered for scientific use starting in year 2014. Our team is now helping scientists,
both in Japan and internationally, to use this powerful instrument to study exoplanets and disks around n
earby stars.
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"Central-Obscuration Removal Plates

for Focal-Plane Phase-Mask
Coronagraphs with a

Centrally-Obscured Telescope™

Oshiyama, Fumika; Murakami, Naoshi;

Guyon, Olivier; Martinache, Frantz

Publications of the Astronomical

Society of the Pacific, Volume 126,

issue 937, pp-270-279 (10pp.),

DO1:10.1086/675807 (02/2014)

"High Performance Lyot and PIAA



Coronagraphy for Arbitrarily shaped
Telescope Apertures"

Olivier Guyon; Philip H. Hinz; Eric
Cady; Ruslan Belikov; Frantz
Martinache

The Astrophysical Journal, Volume 780,
Issue 2, article id. 171, (18pp.),
DO1:10.1088/0004-637X/780/2/171
(01/2014)

"Direct Imaging of a Cold Jovian
Exoplanet in Orbit around the Sun-like
Star GJ 504"

M. Kuzuhara, M. Tamura, T. Kudo, M.
Janson, R. Kandori, T. D. Brandt, 0.
Guyon.

The Astrophysical Journal, Volume 774,
Issue 1, article id. 11, (18 pp.)
DO1:10.1088/0004-637X/774/1/11
(09/2013)

"Simultaneous Exoplanet
Characterization and Deep Wide Field
Imaging with a diffractive pupil
telescope”

Olivier Guyon, Josh A. Eisner, Roger
Angel, Neville J. Woolf, Frantz
Martinache

The Astrophysical Journal, Volume 767,
Issue 1, pp.11-32 (22pp),
DO1:10.1088/0004-637X/767/1/11
(04/2013)

"Direct Imaging Discovery of a
"Super-Jupiter" around the Late B-type
Star kappa And"

0. Guyon, J. Hashimoto, Y. Hayano, M.
Hayashi, S. Hayashi, K. Hodapp, T. Kudo
The Astrophysical Journal Letters,
Volume 763, Issue 2, article id. L32,
pp.1-6,
DO1:10.1088/2041-8205/763/2/1.32

(02/2013)

"Speckle Control with a Remapped-Pupil
PIAA Coronagraph”

Martinache, Frantz; Guyon, Olivier;
Clergeon, Christophe; Blain, Celia
Publications of the Astronomical
Society of the Pacific, Volume 124,
issue 922, pp.1288-1294 (12/2012)
"Can Ground-based Telescopes Detect
the Oxygen 1.27 miron Absorption
Feature as a Biomarker in Exoplanets?"
Kawahara, Hajime; Matsuo, Taro; Takami,
Michihiro; Guyon, Olivier

The Astrophysical Journal, Volume 758,
Issue 1, article id. 13, 11 pp.,
DO1:10.1088/0004-637X/758/1/13
(10/2012)

"A Highly Efficient Lucky Imaging
Algorithm: Image Synthesis Based on
Fourier Amplitude Selection”

Garrel, Vincent; Guyon, Olivier;
Baudoz, Pierre

Publications of the Astronomical
Society of the Pacific, Volume 124,
issue 918, pp.861-867

DOl 10.1086/667399 (08/2012)
"Coronagraphic Low-Order Wavefront
Sensor: Postprocessing Sensitivity
Enhancer for High-Performance
Coronagraphs"

Vogt, Frederic P. A.; Martinache,
Frantz; Guyon, Olivier; Yoshikawa,
Takashi; Yokochi,

Publications of the Astronomical
Society of the Pacific, Volume 123,
issue 910, pp.1434-1441,

DOI: 10.1086/663723 (12/2011)
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"Coronagraphy - From State of the Art

to the Near Future", Search for Life



Beyond the Solar System; Guyon,
Olivier, Hilton El Conquistador,
Tucson, Arizona, USA, March 16-21 2014;
Invited talk (3/20/2014)

"On-sky wavefront correction with a
2048 actuator MEMS™, Guyon, Olivier,
SPIE Photonics West; The Moscone
Center, San Francisco, California, USA,
Feb 7-12 2014; Invited talk (2/6/2014)
"High Contrast Imaging: New Techniques
and Scientific Perspectives for ELTs",
Guyon, Olivier, Adaptive Optics for
ELTs 3; Florence Congress Center,
Florence, ltaly (5/28/2013)

"How Extremely Large Telescopes (ELTS)
will Acquire the First Spectra of Rocky

Habitable Planets™, Guyon, Olivier;

Martinache, F., American Astronomical
Society, AAS Meeting #221, #419.05
Long Beach, California, USA
(01/23/2013)

"Optical Tricks to image Habitable
Planets around nearby Starts", Guyon,
Olivier, Frontiers in Optics 2012,
Rochester, New York, USA; Invited talk,
(10/18/2012)

"High Contrast Imaging with PIAA

Coronagraphy" Guyon, Olivier,

American Astronomical Society meeting,
Austin, Texas, USA (01/2012)

"Direct imaging of habitable planets
with ELTs ?", Adaptive Optics for ELTs,
Guyon, Olivier, Victoria, BC, Canada
(9/27/2011)

"Wavefront control with the Subaru
Coronagraphic Extreme Adaptive Optics
(SCExAQ) system™ SPIE optics and
photonics, Guyon, Olivier, San Diego,
California, USA (08/2011)

SCEXAO instrument

"Phase-induced amplitude apodization
(P1AA) coronagraph: recent results and
future prospects" SPIE optics and
photonics, Guyon, Olivier, San Diego,
California, USA (08/2011)

"Survey of Present and Future
Ground-Based Imaging Systems",
Exploring Strange New Worlds, Guyon,
Olivier, Flagstaff, Arizona, USA (6/5/
2011)

website:

http://ww.naoj .org/Projects/SCEXAQ/

Outreach presentation, teaching lectures,

and seminars:

"Directly imaging habitable
exoplanets" Search for Life Beyond the
Solar System Astrobiology school;
Guyon, Olivier, Biosphere 2, Tucson
Arizona, USA, March 14-16 2014;
Invited lecture (3/16/2014)
"Adaptive Optics", Guyon, Olivier,
Dunlap Institute astronomical

instrumentation summer school;
Toronto, Canada Aug 11-16 2014;
Invited lecture (8/16/2013)
"Adaptive Optics systems for
astronomy", Guyon, Olivier, Center for
Adaptive Optics summer school;
University of California, Santa Cruz,
California, USA, Aug 4-9, 2014;
Invited lecture (8/9/2013)

"Life in the universe”, Guyon, Olivier,
University of Hawaii at Hilo, Hilo,
Hawaii, USA, Guest lecture (3/26/2013)
"Anybody out there? Optical tricks to
look for life around nearby stars",

Guyon, Olivier, Caltech, Hilo, Hawaii,



USA (2/25/2013)
. . B CLERGEON Christophe
"Adaptive Optics: Atmospheric
Turbulence & Techniques", Guyon,

Olivier, Dunlap Institute
MURAKAMI Naoshi

Instrumentation Summer School,
80450188

Ontario, Canada (08/2012)

"Adaptive Optics systems for
astronomy", Guyon, Olivier, Center for
Adaptive Optics summer school lecture,
Aug 2012, University of California
Santa Cruz, California, USA (08/2012)
"Direct imaging of habitable planets
from ground and space", Guyon, Olivier,
Observatoire de Paris, Paris, France
(3/12/2012)

"Astronomical Adaptive Optics Systems
Design™, Guyon, Olivier, CFAO summer
school lecture, University of
California, Santa Cruz, California,
USA (08/2011)
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