PROCEEDINGS OF SPIE

Optical and Infrared
Interferometry il

Francgoise Delplancke
Jayadev K. Rajagopal
Fabien Malbet

Editors

1-6 July 2012
Amsterdam, Netherlands

Sponsored and Published by
SPIE

American Astfronomical Society (United States) ¢ Netherlands Institute for Radio Astronomy
(ASTRON)]) (Netherlands) ¢ Ball Aerospace & Technologies Corporation (United States)
Canadian Astronomical Society (CASCA) (Canada) ¢ European Astronomical Society
(Switzerland) ¢ ESO—European Southern Observatory (Germany) e International Astronomical
Union « Korea Astronomy and Space Science Institute (KASI) (Republic of Korea) ¢ National
Radio Astronomy Observatory ¢ POPSud (France) ¢ TNO (Netherlands)

Volume 8445
Part One of Two Parts

Proceedings of SPIE 0277-786X, V.8445

SPIE is an international society advancing an interdisciplinary approach to the science and application of light.

Optical and Infrared Interferometry Ill, edited by Frangoise Delplancke, Jayadev K. Rajagopal, Fabien Malbet,
Proc. of SPIE Vol. 8445, 844501 - © 2012 SPIE - CCC code: 0277-786/12/$18 - doi: 10.1117/12.2000082

Proc. of SPIE Vol. 8445 844501-1



The papers included in this volume were part of the technical conference cited on the cover and
fitle page. Papers were selected and subject to review by the editors and conference program
committee. Some conference presentations may not be available for publication. The papers
published in these proceedings reflect the work and thoughts of the authors and are published
herein as submitted. The publisher is not responsible for the validity of the information or for any
outcomes resulting from reliance thereon.

Please use the following format to cite material from this book:

Author(s), "Title of Paper,"” in Optical and Infrared Interferometry lll, edited by Francoise
Delplancke, Jayadev K. Rajagopal, Fabien Malbet, Proceedings of  SPIE Vol. 8445 (SPIE,
Bellingham, WA, 2012) Article CID Number.

ISSN: 0277-786X
ISBN: 9780819491466

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA
Telephone +1 360 676 3290 (Pacific Time) - Fax +1 360 647 1445
SPIE.org

Copyright © 2012, Society of Photo-Optical Instrumentation Engineers.

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made
electronically through CCC Online at copyright.com. Other copying for republication, resale,
advertising or promotion, or any form of systematic or multiple reproduction of any material in this
book is prohibited except with permission in writing from the publisher. The CCC fee code is
0277-786X/12/$18.00.

Printed in the United States of America.

Publication of record for individual papers is online in the SPIE Digital Library.

SPIE i
Digital Liorary

SPIEDigitalLibrary.org

Paper Numbering: Proceedings of SPIE follow an e-First publication model, with papers published
first online and then in print and on CD-ROM. Papers are published as they are submitted and
meet publication criteria. A unique, consistent, permanent citation identifier (CID) number is
assigned fo each article at the time of the first publication. Ufilization of CIDs allows arficles to be
fully citable as soon as they are published online, and connects the same identifier to all online,
print, and electronic versions of the publication. SPIE uses a six-digit CID article numbering system
in which:
= The first four digits correspond to the SPIE volume number.
= The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07, 08, 09, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc.
The CID Number appears on each page of the manuscript. The complete citation is used on the
first page, and an abbreviated version on subsequent pages. Numbers in the index correspond fo
the last two digits of the six-digit CID Number.

Proc. of SPIE Vol. 8445 844501-2



XXiii
XXVii

xli

Part One

SESSION 1

Contents

Conference Committee
Introduction
The cosmic microwave background: observing directly the early universe (Plenary Paper)

[8442-506]
P. de Bernardis, S. Masi, Univ. degli Studi di Roma La Sapienza (Italy)

SPARSE APERTURE IMAGING

8445 02

8445 03

8445 04

8445 05

The unlikely rise of masking interferometry: leading the way with 19th century technology
(Invited Paper) [8445-1]
P. G. Tuthill, Sydney Institute for Astronomy, The Univ. of Sydney (Australia)

Probing dusty circumstellar environments with polarimetric aperture-masking
interferometry [8445-2]

B. R. M. Norris, P. G. Tuthill, Sydney Institute for Astronomy, The Univ. of Sydney (Australia);
M. J. Ireland, Sydney Institute for Astronomy, The Univ. of Sydney (Australia), Macquarie
Univ. (Australia), and Australian Astronomical Observatory (Australia); S. Lacour, LESIA -
Observatoire de Paris, CNRS, Univ. Pierre et Marie Curie, Univ. Paris-Diderot (France);

A. A. Zijlstra, F. Lykou, Jodrell Bank Ctr. for Astrophysics, Univ. of Manchester (United
Kingdom); T. M. Evans, Sydney Institute for Astronomy, The Univ. of Sydney (Austfralia) and
Univ. of Oxford (United Kingdom); P. Stewart, T. R. Bedding, Sydney Institute for Astronomy,
The Univ. of Sydney (Australia); O. Guyon, F. Martinache, Subaru Telescope, National
Astronomical Observatory of Japan (United States)

Super resolution from diffraction limited images with kernel-phases [8445-3]
F. Martinache, Subaru Telescope, National Astronomical Observatory of Japan (United
States)

Progress and challenges with the Dragonfly instrument; an integrated-photonic pupil-
remapping interferometer [8445-4]

N. Jovanovic, Macquarie Univ. (Australia), Macquarie Univ. Research Cir. in Asfronomy
(Australia), and Australian Astronomical Observatory (Australia); P. G. Tuthill, Sydney
Institute for Astronomy, The Univ. of Sydney (Australia) and Ctr. for Ulfrahigh Bandwidth
devices for Optical Systems (Australia); B. Norris, Sydney Institute for Asfronomy, The Univ. of
Sydney (Australia); S. Gross, Macquarie Univ. (Australia) and Ctr. for Ulirahigh Bandwidth
devices for Optical Systems (Australia); P. Stewart, N. Charles, Sydney Institute for
Astronomy, The Univ. of Sydney (Australia); S. Lacour, Observatoire de Paris & Meudon
(France); J. Lawrence, Macquarie Univ. (Australia), Macquarie Univ. Research Cir. in
Astronomy (Australia), and Australian Astronomical Observatory (Australia); G. Robertson,
Sydney Institute for Astronomy, The Univ. of Sydney (Australia); A. Fuerbach, Macquarie
Univ. (Australia) and Ctr. for Ultrahigh Bandwidth devices for Optical Systems (Australia);
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M. J. Withford, Macquarie Univ. (Australia), Macquarie Univ. Research Ctr. in Astronomy
(Australia), and Ctr. for Ultrahigh Bandwidth devices for Optical Systems (Australia)

Detecting exirasolar planets with sparse aperture masking [8445-5]

M. J. Ireland, Macquarie Univ. (Australia), Australian Astronomical Observatory (Australia),
and MQ Research Cir. In Astronomy, Astrophysics and Astrophotonics, Macquarie Univ.
(Australia)

SCIENCE |

8445 07

SESSION 3

Keck Interferometer Nuller science highlights (Invited Paper) [8445-6]

B. Mennesson, Jet Propulsion Lab. (United States); R. Millan-Gabet, NASA Exoplanet
Science Institute (United States); M. M. Colavita, E. Serabyn, Jet Propulsion Lab. (United
States); P. Hinz, Steward Observatory, The Univ. of Arizona (United States); M. Kuchner,
NASA Goddard Space Flight Ctr., Exoplanets and Stellar Astrophysics Lab. (United States);
W. Liu, California Institute of Technology (United States); R. Barry, NASA Goddard Space
Flight Cir., Exoplanets and Stellar Astrophysics Lab. (United States); C. Stark, Carnegie
Institution for Science (United States); S. Ragland, J. Woillez, W. M. Keck Observatory
(United States); W. Traub, Jet Propulsion Lab. (United States); O. Absil, Univ. de Liege
(France); D. Defrere, Max-Planck-Institut fUr Radioastronomie (Germany);

J. C. Augereau, J. Lebreton, Institut de Planétologie et d'Astrophysique de Grenoble
(France)

AIR AND SPACE INTERFEROMETERS

8445 08

8445 09

8445 0A

Design and status of the Balloon Experimental Twin Telescope for infrared interferometry
(BETTII): an interferometer at the edge of space [8445-7]

S. A. Rinehart, R. B. Barclay, R. K. Barry, D. J. Benford, P. C. Calhoun, NASA Goddard Space
Flight Ctr. (United States); D. J. Fixsen, NASA Goddard Space Flight Ctr. (United States) and
Univ. of Maryland, College Park (United States); E. T. Gorman, M. L. Jackson,

C. A. Jhabvala, D. T. Leisawitz, NASA Goddard Space Flight Cir. (United States); S. F. Maher,
NASA Goddard Space Flight Ctr. (United States) and Science Systems and Applications,
Inc. (United States); J. E. Mentzell, NASA Goddard Space Flight Ctr. (United States);

L. G. Mundy, Univ. of Maryland, College Park (United States); M. J. Rizzo, NASA Goddard
Space Flight Ctr. (United States) and Univ. of Maryland, College Park (United States);

R. F. Silverberg, NASA Goddard Space Flight Ctr. (United States); J. G. Staguhn, NASA
Goddard Space Flight Ctr. (United States) and Johns Hopkins Univ. (United States)

Spaceborne intensity interferometry via spacecraft formation flight [8445-8]
E. N. Ribak, P. Gurfil, C. Moreno, Technion - Israel Institute of Technology (Israel)

Developing wide-field spatio-spectral interfferometry for far-infrared space applications
[8445-9]

D. Leisawitz, M. R. Bolcar, R. G. Lyon, NASA Goddard Space Flight Ctr. (United States);

S. F. Maher, NASA Goddard Space Flight Cir. (United States) and Science Systems and
Applications, Inc. (United States); N. Memarsadeghi, S. A. Rinehart, NASA Goddard Space
Flight Ctr. (United States) E. J. Sinukoff, NASA Goddard Space Flight Ctr. (United States) and
Universities Space Research Association (United States)
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8445 0B

SESSION 4

Wide-field imaging interferometry spatial-spectral image synthesis algorithms [8445-10]
R. G. Lyon, D. T. Leisawitz, S. A. Rinehart, N. Memarsadeghi, E. Sinukoff, NASA Goddard
Space Flight Ctr. (United States)

CURRENT FACILITIES AND INSTRUMENTS |

8445 0C

8445 0D

8445 OE

8445 OF

Recent progress at the Keck interferometer (Invited Paper) [8445-11]

S. Ragland, W. M. Keck Observatory (United States); R. Akeson, NASA Exoplanet Science
Institute (United States); M. Colavita, Jet Propulsion Lab. (United States); R. Millan-Gabet,
NASA Exoplanet Science Institute (United States); T. Pantaleeva, B. Smith, K. Summers,

P. Wizinowich, J. Woillez, E. Appleby, A. Cooper, W. M. Keck Observatory (United States);
C. Felizardo, J. Herstein, NASA Exoplanet Science Institute (United States); D. Morrison,

K. Tsubota, C. Tyau, W. M. Keck Observatory (United States)

The Very Large Telescope Interferometer v2012+ (Invited Paper) [8445-12]

P. Haguenauer, European Southern Observatory (Chile); R. Abuter, L. Andolfato, European
Southern Observatory (Germany); J. Alonso, G. Blanchard, J.-P. Berger, P. Bourget,

S. Brillant, European Southern Observatory (Chile); F. Derie, F. Delplancke, N. Di Lieto,

C. Dupuy, European Southern Observatory (Germany); B. Gilli, P. Gitton, European
Southern Observatory (Chile); J. C. Gonzalez, European Southern Observatory (Germany);
S. Guisard, S. Guniaf, G. Hudeponhl, A. Kaufer, European Southern Observatory (Chile);

S. Lévéque, S. Ménardi, European Southern Observatory (Germany); A. Mérand, S. Morel,
European Southern Observatory (Chile); I. Percheron, T. Phan Duc, European Southern
Observatory (Germany); S. Poupar, A. Ramirez, C. Reineiro, S. Rengaswamy, T. Rivinius,
European Southern Observatory (Chile); M. Scholler, C. Schmid, European Southern
Observatory (Germany); A. Segovia, N. Schuhler, G. Valdes, W. J. de Wit, European
Southern Observatory (Chile); M. Wittkowski, European Southern Observatory (Germany)

First faint dual-field phase-referenced observations on the Keck interfferometer [8445-13]

J. Woillez, P. Wizinowich, W. M. Keck Observatory (United States); R. Akeson, NExScl,
California Institute of Technology (United States); M. Colavita, Jet Propulsion Lab. (United
States); J. Eisner, The Univ. of Arizona (United States); R. Millan-Gabet, NExScl, California
Institute of Technology (United States); J. Monnier, Univ. of Michigan (United States);

J.-U. Pott, W. M. Keck Observatory (United States) and Max Planck Institute for Astronomy
(Germany); S. Ragland, E. Appleby, A. Cooper, W. M. Keck Observatory (United States);

C. Felizardo, J. Herstein, NExScl, California Institute of Technology (United States); O. Martin,
D. Medeiros, D. Morrison, T. Panteleeva, B. Smith, K. Summers, K. Tsubota, C. Tyau,

E. Wetherell, W. M. Keck Observatory (United States)

Status of PRIMA for the VLTI: heading to astrometry [8445-14]

C. Schmid, R. Abuter, European Southern Observatory (Germany); A. Merand, European
Southern Observatory (Chile); J. Sahimann, Observatoire de Geneve, Univ. de Genéve
(Switzerland); J. Alonso, European Southern Observatory (Chile), L. Andolfato, European
Southern Observatory (Germany); G. van Belle, Lowell Observatory (United States);

F. Delplancke, F. Dérie, N. Di Lieto, R. Frahm, European Southern Observatory (Germany);
Ph. Gitton, European Southern Observatory (Chile); N. Gomes, European Southern
Observatory (Germany), SIM (Portugal), and Univ. do Porto (Portugal); P. Haguenauer,
European Southern Observatory (Chile); B. Justen, S. Lévéque, S. Ménardi, European
Southern Observatory (Germany); S. Morel, European Southern Observatory (Chile);
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A. MUller, Max-Planck-Institut fur Astronomie (Germany); T. Phan Duc, E. Pozna, European
Southern Observatory (Germany); A. Ramirez, N. Schuhler, European Southern Observatory
(Chile); D. Ségransan, Observatoire de Genéve, Univ. de Genéve (Switzerland)

SCIENCE I

8445 0G

SESSION 6

Imaging rapid rotators with the PAVO beam combiner at CHARA [8445-15]

V. Maestro, Y. Kok, The Univ. of Sydney (Australia); D. Huber, The Univ. of Sydney (Australia)
and NASA Ames Research Ctr. (United States); M. J. Ireland, The Univ. of Sydney (Australia),
Macquarie Univ. (Australia), and Australian Astronomical Observatory (Australia);

P. G. Tuthill, T. White, The Univ. of Sydney (Australia); G. Schaefer, T. A. ten Brummelaar,

H. A. McAliister, N. Turner, C. D. Farrington, P. J. Goldfinger, Georgia State Univ. (United
States)

CURRENT FACILITIES AND INSTRUMENTS II

8445 OH

8445 0Ol

SESSION 7

Recent technical and scientific highlights from the CHARA Array (Invited Paper) [8445-16]
H. A. McAlister, Georgia State Univ. (United States); T. A. fen Brummelaar, CHARA Array,
Georgia State Univ. (United States); S. T. Ridgway, National Opfical Astronomy Observatory
(United States); D. R. Gies, Georgia State Univ. (United States); J. Sturmann,

L. Sturmann, N. H. Turner, G. H. Schaefer, CHARA Array, Georgia State Univ. (United States);
T. S. Boydqjian, Georgia State Univ. (United States); C. D. Farrington, P. J. Goldfinger,

L. Webster, CHARA Array, Georgia State Univ. (United States)

PIONIER: a status report (Invited Paper) [8445-17]

J.-B. Le Bouquin, UJF-Grenoble 1, CNRS-INSU, Institut de Planétologie et d'Astrophysique de
Grenoble (France); J.-P. Berger, UJF-Grenoble 1, CNRS-INSU, Institut de Planétologie et
d'Astrophysique de Grenoble (France) and European Southern Observatory (Chile);

G. Zins, B. Lazareff, L. Jocou, P. Kern, UJF-Grenoble 1, CNRS-INSU, Institut de Planétologie et
d'Astrophysique de Grenoble (France); R. Millan-Gabet, NExScl, California Institute of
Technology (United States); W. Traub, Jet Propulsion Lab. (United States); P. Haguenauer,
European Southern Observatory (Chile); O. Absil, Univ. de Liege (Belgium); J.-C. Augereau,
M. Benisty, N. Blind, A. Delboulbe, P. Feautrier, M. Germain, D. Gillier, UJF-Grenoble 1, CNRS-
INSU, Institut de Planétologie et d'Astrophysique de Grenoble (France); P. Gitton, European
Southern Observatory (Chile); M. Kiekebusch, J. Knudstrup, J.-L. Lizon, European Southern
Observatory (Germany); Y. Magnard, F. Malbet, D. Maurel, F. Menard, M. Micallef,

L. Michaud, T. Moulin, UJF-Grenoble 1, CNRS-INSU, Institut de Planétologie et
d'Astrophysique de Grenoble (France); D. Popovic, European Southern Observatory
(Germany); K. Perraut, P. Rabou, S. Rochat, F. Roussel, A. Roux, E. Stadler,

E. Tatulli, UJF-Grenoble 1, CNRS-INSU, Institut de Planétologie et d'Astrophysique de
Grenoble (France)

SCIENCE Il

8445 0J

Study of exoplanets host stars with VEGA/CHARA [8445-18]

R. Ligi, D. Mourard, Lab. Lagrange, Univ. Nice Sophia Antipolis, CNRS, Observatoire de la
Cote d'Azur (France); A.-M. Lagrange, K. Perraut, UJF-Grenoble 1, CNRS-INSU, Institut de
Planétologie et d'Astrophysique de Grenoble (France); I. Tallon-Bosc, Univ. de Lyon
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SESSION 8

(France) and Ctr. de Recherche Astrophysique de Lyon, Observatoire de Lyon, CNRS, Univ.
Lyon 1, Ecole Normale Supeérieure de Lyon (France)

CURRENT FACILITIES AND INSTRUMENTS IlI

8445 0K

8445 OL

8445 OM

8445 ON

SESSION 9

Performance, results, and prospects of the visible spectrograph VEGA on CHARA [8445-19]
D. Mourard, M. Challouf, R. Ligi, P. Bério, J.-M. Clausse, J. Gerakis, Lab. Lagrange, Univ. Nice
Sophia Antipolis, CNRS, Observatoire de la Cote d'Azur (France); L. Bourges, UJF-Grenoble
1, CNRS-INSU, Institut de Planétologie et d'Astrophysique de Grenoble (France);

N. Nardetto, Lab. Lagrange, Univ. Nice Sophia Antipolis, CNRS, Observatoire de la Cote
d'Azur (France); K. Perraut, UJF-Grenoble 1, CNRS-INSU, Institut de Planétologie et
d'Astrophysique de Grenoble (France); |. Tallon-Bosc, Cir. de Recherche Astrophysique de
Lyon, Observatoire de Lyon, CNRS, Univ. Lyon 1, Ecole Normale Supérieure de Lyon
(France); H. McAllister, Georgia State Univ. (United States) and CHARA Array, Georgia State
Univ. (United States); T. ten Brummelaar, CHARA Array, Georgia State Univ. (United States);
S. Ridgway, National Optical Astronomy Observatory (United States); J. Sturmann,

L. Sturmann, N. Turner, C. Farrington, P. J. Goldfinger, CHARA Array, Georgia State Univ.
(United States)

Recent developments at the Navy Precision Optical Interferometer (NPOI) [8445-138]
M. DiVittorio, D. J. Hutter, U.S. Naval Observatory (United States)

Building the next-generation science camera for the Navy Optical Interferometer [8445-20]
A. Ghasempour, M. W. Muterspaugh, Tennessee State Univ. (United Statfes); D. J. Hutter,
U.S. Naval Observatory (United States); J. D. Monnier, Univ. of Michigan (United States);

J. A. Benson, U.S. Naval Observatory (United States); J. T. Armstrong, U.S. Naval Research
Lab. (United States); M. H. Williamson, S. Fall, C. Harrison, C. Sergeyous, Tennessee State
Univ. (United States)

Science and technology progress at the Sydney University Stellar Interferometer (Invited
Paper) [8445-21]

J. G. Robertson, Sydney Institute for Astronomy, The Univ. of Sydney (Australia);

M. J.Ireland, Macquarie Univ. (Australia) and Australian Astronomical Observatory
(Australia); W. J. Tango, P. G. Tuthill, Sydney Institute for Astronomy, The Univ. of Sydney
(Australia); B. A. Warrington, Macquarie Univ. (Australia); Y. Kok, Sydney Institute for
Astronomy, The Univ. of Sydney (Australia); A. C. Rizzuto, Macquarie Univ. (Australia);

A. Cheetham, A. P. Jacob, Sydney Institute for Astronomy, The Univ. of Sydney (Australia)

SCIENCE IV

844500

Intrincate visibility effects from resolved emission of young stellar objects: the case of
MWC158 observed with the VLTI [8445-22]

J. Kluska, F. Malbet, Institut de Planétologie et d'Astrophysique de Grenoble (France);

J.-P. Berger, Institut de Planétologie et d'Astrophysique de Grenoble (France) and
European Southern Observatory (Chile); B. Lazareff, J.-B. Le Bouquin, M. Benisty, F. Menard,
C. Pinte, Institut de Planétologie et d'Astrophysique de Grenoble (France); R. Millan-Gabet,
California Institute of Technology (United States); W. Traub, Jet Propulsion Lab. (United
States)

vii
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PLANNED FACILITIES AND INSTRUMENTS |

viii

8445 OP

8445 0Q

8445 OR

The Magdalena Ridge Observatory interferometer: a status update (Invited Paper)
[8445-23]

M. J. Creech-Eakman, V. Romero, I. Payne, Magdalena Ridge Observatory, New Mexico
Institute of Mining and Technology (United States); C. A. Haniff, D. F. Buscher, Cavendish
Lab., Univ. of Cambridge (United Kingdom); V. Alvidrez, C. Dahl, J. Deninger, A. Farris,

S. Jimenez, C. Jurgenson, R. King, D. Klinglesmith, T. McCracken, A. Olivares, C. Salcido,
F. Santoro, J. Seamons, R. Selina, A. Shiromberg, J. Steenson, N. Torres, Magdalena Ridge
Observatory, New Mexico Institute of Mining and Technology (United States); M. Fisher,

E. B. Seneta, X. Sun, D. M. A. Wilson, J. S. Young, Cavendish Lab., Univ. of Cambridge
(United Kingdom)

New horizons for VLTI 10 micron interferometry: first scientific measurements with external
PRIMA fringe tracking [8445-24]

J.-U. Pott, A. MUller, I. Karovicova, Max-Planck-Institut fUr Astronomie (Germany);

F. Delplancke, European Southern Observatory (Germany)

Perspective of imaging in the mid-infrared at the Very Large Telescope Interferometer
(Invited Paper) [8445-25]

B. Lopez, S. Lagarde, P. Antonelli, Lab. Lagrange, Univ. Nice Sophia Anfipolis, CNRS,
Observatoire de la Cote d'Azur (France); W. Jaffe, Huygens Lab. (Netherlands); R. Petrov,
Lab. Lagrange, Univ. Nice Sophia Antipolis, CNRS, Observatoire de la Cote d'Azur (France);
L. Venema, NOVA Optical- Infrared Instrumentation Group at ASTRON (Netherlands);

S. Robbe-Dubois, Lab. Lagrange, Univ. Nice Sophia Antipolis, CNRS, Observatoire de la
Cote d'Azur (France); F. Bettonvil, NOVA Optical- Infrared Instrumentation Group at
ASTRON (Netherlands); P. Berio, Lab. Lagrange, Univ. Nice Sophia Antipolis, CNRS,
Observatoire de la Céte d’'Azur (France); R. Navarro, NOVA Opfical- Infrared
Instrumentation Group at ASTRON (Netherlands); U. Graser, Max Planck Institute for
Astronomy (Germany); U. Beckman, G. Weigelt, Max Planck Institute for Radioastronomy
(Germany); F. Vakili, Lab. Lagrange, Univ. Nice Sophia Anfipolis, CNRS, Observatoire de la
Cote d'Azur (France); T. Henning, Max Planck Institute for Astronomy (Germany);

J.-C. Gonzales, European Southern Observatory (Germany); S. Wolf, ITAP, Kiel Univ.
(Germany); C. Bailet, Lab. Lagrange, Univ. Nice Sophia Antipolis, CNRS, Observatoire de la
Cote d'Azur (France); J. Behrend, Max Planck Institute for Radioastronomy (Germany);

Y. Bresson, O. Chesneau, J. M. Clausse, Lab. Lagrange, Univ. Nice Sophia Antipolis, CNRS,
Observatoire de la Cote d'Azur (France); C. Connot, Max Planck Institute for
Radioastronomy (Germany); M. Dugué, Y. Fantei, Lab. Lagrange, Univ. Nice Sophia
Antipolis, CNRS, Observatoire de la Cote d’Azur (France); E. Elswijk, H. Hanenburg, NOVA
Optical- Infrared Instrumentation Group at ASTRON (Netherlands); K. H. Hofmann,

M. Heininger, Max Planck Institute for Radioastronomy (Germany); R. ter Horst, NOVA
Optical- Infrared Instrumentation Group at ASTRON (Netherlands); J. Hron, Institute for
Astronomy, Univ. Wien (Austria); J. Kragt, N. Tromp, T. Agocs, G. Kroes, NOVA Optical-
Infrared Instrumentation Group at ASTRON (Netherlands); W. Laun, Ch. Leinert, M. Lehmitz,
Max Planck Institute for Astronomy (Germany); A. Matter, J. L. Menut, Max Planck Institute
for Radioastronomy (Germany); F. Millour, Lab. Lagrange, Univ. Nice Sophia Anfipolis,
CNRS, Observatoire de la Cote d'Azur (France); U. Neumann, E. Nussbaum, Max Planck
Institute for Radioastronomy (Germany); S. Ottogalli, Lab. Lagrange, Univ. Nice Sophia
Antipolis, CNRS, Observatoire de la Cote d'Azur (France); J.-U. Pott, Max Planck Institute for
Radioastronomy (Germany); F. Rigal, NOVA Optical- Infrared Instrumentation Group at
ASTRON (Netherlands); A. Roussel, Lab. Lagrange, Univ. Nice Sophia Antipolis, CNRS,
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Observatoire de la Coéte d'Azur (France); D. Schertl, Max Planck Institute for
Radioastronomy (Germany); M. Vannier, Lab. Lagrange, Univ. Nice Sophia Antipolis, CNRS,
Observatoire de la Céte d’'Azur (France); K. Wagner, M. Mellein, T. Kroener, Max Planck
Institute for Astronomy (Germany); N. Mauclert, P. Girard, G. M. Lagarde, Lab. Lagrange,
Univ. Nice Sophia Antipolis, CNRS, Observatoire de la Céte d'Azur (France); L. Mosoni,

A. Jasko, Konkoly Observatory (Hungary); A. Glindemann, T. Phan Duc, G. Finger, D. Ives,
G. Jakob, I. Percheron, G. Avila, R. Palsa, E. Pozna, J. L. Lizon, Ch. Lucuix, S. Menardi,

P. Haguenauer, P. Gitton, S. Morel, F. Gonté, P. Jolley, G. Rupprecht, P. Bourget,

F. Delplancke, L. Mehrgan, J. Stegmeier, G. van Belle, A. Richichi, A. Moorwood, European
Southern Observatory (Germany)

SCIENCE V

8445 0S

SESSION 12

Narrow-angle astrometry with PRIMA (Best PhD Dissertation Prize Paper) [8445-26]

J. Sahlmann, D. Ségransan, Observatoire de Geneve, Univ. de Genéve (Switzerland);

A. Mérand, European Southern Observatory (Chile); N. Zimmerman, Max-Planck-Institut for
Astronomie (Germany); R. Abuter, European Southern Observatory (Germany);

B. Chazelas Observatoire de Geneve, Univ. de Geneve (Switzerland); F. Delplancke,
European Southern Observatory (Germany); T. Henning, Max-Planck-Institut fUr Astronomie
(Germany); A. Kaminski, ZAH Landessternwarte (Germany); R. Kdhler, Max-Planck-Institut fir
Astronomie (Germany) and ZAH Landessternwarte (Germany); R. Launhardt, M. Mohler,
Max-Planck-Institut fir Astronomie (Germany); F. Pepe, D. Queloz, Observatoire de
Geneve, Univ. de Genéve (Switzerland); A. Quirrenbach, S. Reffert, ZAH Landessternwarte
(Germany); C. Schmid, European Southern Observatory (Germany); N. Schuhler, European
Southern Observatory (Chile); T. Schulze-Hartung, Max-Planck-Institut fUr Astronomie
(Germany)

PLANNED FACILITIES AND INSTRUMENTS Il

8445 0U

8445 OV

First AO-corrected interferometry with LBTI: steps towards routine coherent imaging
observations (Invited Paper) [8445-28]

P. Hinz, P. Arbo, V. Bailey, T. Connors, O. Durney, Steward Observatory, The Univ. of Arizona
(United States); S. Esposito, Arcetri Astrophysical Observatory (Italy); W. Hoffmann, Steward
Observatory, The Univ. of Arizona (United States); T. Jones, Univ. of Minnesota (United
States); J. Leisenring, ETH Zurich (Switzerland); M. Montoya, M. Nash, Steward Observatory,
The Univ. of Arizona (United States); M. Nelson, Univ. of Virginia (United States);

T. McMahon, Steward Observatory, The Univ. of Arizona (United States); E. Pinna, A. Pudlisi,
Arcetri Astrophysical Observatory (Italy); A. Skemer, Steward Observatory, The Univ. of
Arizona (United States); M. Skrutskie, Univ. of Virginia (United States); V. Vaitheeswaran,
Steward Observatory, The Univ. of Arizona (United States)

LINC-NIRVANA: assembly, integration, and verification update [8445-29]

T. M. Herbst, Max Planck Institute for Astronomy (Germany); R. Ragazzoni, Vicolo
dell'Osservatorio 5 (Italy); A. Eckart, Univ. of Cologne (Germany); G. Weigelt, Max Planck
Institute for Radio Astronomy (Germany)
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SCIENCE VI

8445 OW

8445 0X

SESSION 14

VLTI/AMBER differential interferometry of the broad-line region of the quasar 3C273
[8445-30]

R. G. Petrov, F. Millour, S. Lagarde, M. Vannier, S. Rakshit, Lab. Lagrange, Univ. Nice Sophia
Antipolis, CNRS, Observatoire de la Cote d'Azur (France); A. Marconi, Univ. of Florence
(Italy); G. Weigelt, Max Planck Institute fUr Radioastronomie (Germany)

Studying hot exozodiacal dust with near-infrared interferometry [8445-31]

O. Absil, Univ. de Liege (Belgium); D. Defrere, Max-Planck-Institut fUr Radioastronomie
(Germany); J.-B. Le Bouquin, IPAG, CNRS, Univ. Joseph Fourier (France); B. Mollier, LESIA -
Observatoire de Paris, CNRS, Univ. Pierre et Marie Curie, Univ. Paris-Diderot (France);
J.-C. Augereau, IPAG, CNRS, Univ. Joseph Fourier (France); V. Coudé du Foresto, LESIA -
Observatoire de Paris, CNRS, Univ. Pierre et Marie Curie, Univ. Paris-Diderot (France);

E. Di Folco, LAB, CNRS, Univ. de Bordeaux (France); S. Ertel, IPAG, CNRS, Univ. Joseph
Fourier (France); T. ten Brummelaar, CHARA Array, Georgia State Univ. (United States)

CURRENT FACILITIES AND INSTRUMENTS IV

8445 0Y

8445 07

SESSION 15

Five years of imaging at CHARA with MIRC [8445-32]

J. D. Monnier, Univ. of Michigan (United States); E. Pedretti, Scottish Association for Marine
Science (United Kingdom); N. Thureau, Univ. of St. Andrews (United Kingdom); X. Che, Univ.
of Michigan (United States); M. Zhao, The Pennsylvania State Univ. (United States); F. Baron,
Univ. of Michigan (United States); T. ten Brummelaar, CHARA Array, Georgia State Univ.
(United States)

Imaging from the first 6-beam infrared combiner [8445-33]

X. Che, J. D. Monnier, S. Kraus, F. Baron, Univ. of Michigan (United States); E. Pedretti,
European Southern Observatory (Germany); N. Thureau, Univ. of St. Andrews (United
Kingdom); S. Webster, Univ. of Michigan (United States)

FUTURE |

844511

844512

Construction of a 57m hypertelescope in the Southern Alps [8445-35]

A. Labeyrie, F. Allouche, Collége de France (France); D. Mourard, Lab. Lagrange, Univ.
Nice Sophia Antipolis, CNRS, Observatoire de la Céte d’'Azur, Lab. Lagrange (France);
F. Bolgar, Ecole Normale Supérieure (France); R. Chakraborty, J. Maillot, N. Palitzyne,

J. R. Poletti, J.-P. Rochaix, R. Prud'homme, A. Rondi, M. Roussel, Collége de France
(France); A. Surya, Indian Institute of Astrophysics (India)

Concept study of an Exiremely Large Hyper Telescope (ELHyT) with 1200m sparse aperture
for direct imaging at 100 micro-arcsecond resolution [8445-36]

A. Labeyrie, College de France (France); D. Mourard, Lab. Lagrange, Univ. Nice Sophia
Antipolis, CNRS, Observatoire de la Céte d'Azur (France); F. Allouche, R. Chakraborthy,

J. Dejonghe, College de France (France); A. Surya, Indian Institute of Astrophysics (India);
Y. Bresson, C. Aime, D. Mary, Lab. Lagrange, Univ. Nice Sophia Anfipolis, CNRS,
Observatoire de la Cote d'Azur (France); A. Carlotti, Central Univ. (United States)
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844513

8445 14

SESSION 16

Gravitation Astrometric Measurement Experiment (GAME) [8445-37]

M. Gai, A. Vecchiato, S. Ligori, A. Riva, M. G. Lattanzi, D. Busonero, INAF - Osservatorio
Astronomico di Torino (Italy); A. Fienga, Univ. de Franche-Comté (France); D. Loreggia,
M. T. Crosta, INAF - Osservatorio Astronomico di Torino (Italy)

The first diluted telescope ever built in the world [8445-101]

H. Le Coroller, J. Dejonghe, X. Regal, R. Sottile, C. Guillaume, J. P. Meunier, Observatoire de
Haute-Provence (France); J. M. Clausse, A. Blazit, P. Berio, Observatoire de la Cote d'Azur,
CNRS, Univ. Nice Sophia Antipolis (France); P. Deram, Observatoire de Haute-Provence
(France); D. Ricci, Univ. de Liege (Belgium); A. Le Vansuu, Observatoire de Haute-
Provence (France)

TECHNOLOGY

844515

844516

SESSION 17

Advances in the development of mid-infrared integrated devices for interferometric arrays
[8445-39]

L. Labadie, Univ. zu K&In (Germany); G. Martin, UJF-Grenoble 1, CNRS-INSU, Institut de
Planetologie et d'Astrophysique de Grenoble (France); A. Rédenas, SUPA, Institute of
Photonics and Quantum Sciences, Heriot-Watt Univ. (United Kingdom); N. C. Anheier,
Pacific Northwest National Lab. (United States); B. Arezki, UJF-Grenoble 1, CNRS-INSU,
Institut de Planetologie et d’Astrophysique de Grenoble (France); R. R. Thomson, SUPA,
Institute of Photonics and Quantum Sciences, Heriot-Watt Univ. (United Kingdom);

H. A. Qiao, Pacific Northwest National Lab. (United States); P. Kern, UJF-Grenoble 1, CNRS-
INSU, Institut de Planetologie et d’ Astrophysique de Grenoble (France); A. K. Kar, SUPA,
Institute of Phofonics and Quantum Sciences, Heriot-Watt Univ. (United Kingdom);

B. E. Bernacki, Pacific Northwest Natfional Lab. (United States)

Discrete beam combiners: exploring the potential of 3D photonics for interferometry

[8445-40]
S. Minardi, F. Dreisow, S. Nolte, T. Pertsch, Friedrich-Schiller-Univ. Jena (Germany)

SOFTWARE AND DATA REDUCTION

844517

844519

8445 1A

Least-squares deconvolution of AMBER dispersed visibilities [8445-41]
P. J. V. Garcia, Univ. do Porto (Portugal); M. Benisty, C. Dougados, UJF-Grenoble 1, CNRS-
INSU, Institut de Planétologie et d'Astrophysique de Grenoble (France)

Coherent integration in optical interferometry [8445-43]

A. M. Jorgensen, New Mexico Institute of Mining and Technology (United States);

H. R. Schmitt, Computational Physics, Inc. (United States); G. T. van Belle, Lowell
Observatory (United States); D. Mozurkewich, Seabrook Engineering (United States);

D. Hutter, U.S. Naval Observatory (United States); J. T. Armstrong, E. K. Baines, S. Restaino,
U.S. Naval Research Lab. (United States); T. Hall, New Mexico Institute of Mining and
Technology (United States)

Geometrical model fitting for interferometric data: GEM-FIND [8445-44]
D. Klotz, Univ. of Vienna (Austria); S. Sacuto, Uppsala Univ. (Sweden); C. Paladini, J. Hron,
Univ. of Vienna (Austria); G. Wachter, Vienna Univ. of Technology (Austria)
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8445 1B

SESSION 18

Three recipes for improving the image quality with optical long-baseline interferometers:
BFMC, LFF, and DPSC [8445-45]

F. A. Millour, M. Vannier, A. Meilland, Lab. Lagrange, Univ. Nice Sophia Antipolis, CNRS,
Observatoire de la Coéte d'Azur (France)

SOFTWARE AND IMAGE RECONSTRUCTION |

8445 1C

8445 1D

SESSION 19

Mulii-wavelength imaging algorithm for optical interferometry (Invited Paper) [8445-46]
E. Thiébaut, F. Soulez, Ctr. de Recherche Astrophysique de Lyon, Observatoire de Lyon,
CNRS, Univ. Lyon 1, Ecole Normale Supérieure de Lyon (France)

Toward 5D image reconstruction for optical interferometry (Invited Paper) [8445-47]

F. Baron, Univ. of Michigan (United States); B. Kloppenborg, Max Planck Insfitute for Radio
Astronomy (Germany); J. Monnier, Univ. of Michigan (United States)

SOFTWARE AND IMAGE RECONSTRUCTION I

8445 1E

SESSION 20

The 2012 interferometric imaging beauty contest [8445-48]

F. Baron, Univ. of Michigan (United States); W. D. Cotton, Natfional Radio Astronomy
Observatory (United States); P. R. Lawson, Jet Propulsion Lab. (United States); S. T. Ridgway,
Natfional Opftical Astronomy Observatory (United States); A. Aarnio, J. D. Monnier, Univ. of
Michigan (United States); K.-H. Hofmann, D. Schertl, G. Weigelt, Max-Planck-Institut for
Radioastronomie (Germany); E. Thiébaut, F. Soulez, Ctr. de Recherche Astrophysique de
Lyon, Observatoire de Lyon, CNRS, Univ. Lyon 1, Ecole Normale Supérieure de Lyon
(France); D. Mary, F. Millour, M. Vannier, Lab. Lagrange, Univ. Nice Sophia Anftipolis, CNRS,
Observatoire de la Cote d'Azur (France); J. Young, Univ. of Cambridge (United Kingdom);
N. M. Elias II, H. R. Schmitt, National Radio Astronomy Observatory (United States);

S. Rengaswamy, European Southern Observatory (Chile)

SCIENCE VII

Xii

8445 1F

8445 1G

Beating the confusion limit: the necessity of high angular resolution for probing the physics
of Sagittarius A* and its environment: opportunities for LINC-NIRVANA (LBT), GRAVITY (VLTI)
and METIS (E-ELT) (Invited Paper) [8445-49]

A. Eckart, Univ. of Cologne (Germany) and MPIfR (Germany); N. Sabha, Univ. of Cologne
(Germany); G. Witzel, Univ. of Cologne (Germany) and Univ. of California, Los Angeles
(United States); C. Straubmeier, Univ. of Cologne (Germany); B. Shahzamanian,

M. Valencia-S., Univ. of Cologne (Germany) and MPIfR (Germany); M. Garcia-Marin,

M. Horrobin, L. Moser, J. Zuther, S. Fischer, C. Rauch, S. Rost, C. Iserlohe, S. Yazici, S. Smaijic,
M. Wiest, C. Araujo-Hauck, I. Wank, Univ. of Cologne (Germany)

Observing faint targets with MIDI at the VLTI: the MIDI AGN large programme experience
(Invited Paper) [8445-50]

L. Burtscher, Max-Planck-Institut fUr extraterrestrische Physik (Germany) and Max-Planck-
Institut fUr Astronomie (Germany); K. R. W. Tristram, Max-Planck-Institut fUr Radioastronomie
(Germany); W. J. Jaffe, Univ. Leiden (Netherlands); K. Meisenheimer, Max-Planck-Institut for
Astronomie (Germany)
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8445 1H

SESSION 21

New opportunities with spectro-interfferometry and speciro-astrometry (Invited Paper)
[8445-51]
S. Kraus, Univ. of Michigan (United States)

CRITICAL SUB-SYSTEMS |

8445 11

8445 1K

8445 1L

8445 1M

8445 1N

SESSION 22

Tracking faint fringes with the CHARA-Michigan Phasetracker (CHAMP) [8445-52]

J. D. Monnier, F. Baron, M. Anderson, S. Kraus, Univ. of Michigan (United States);

R. Millan-Gabet, IPAC, California Institute of Technology (United States); E. Pedretti, Scottish
Association for Marine Science (United Kingdom); X. Che, Univ. of Michigan (United States);
T. ten Brummelaar, CHARA Array, Georgia State Univ. (United States); N. Calvet, Univ. of
Michigan (United States)

Fringe tracking performance monitoring: FINITO at VLTI [8445-54]

A. Mérand, F. Patru, J.-P. Berger, European Southern Observatory (Chile); |. Percheron,
European Southern Observatory (Germany); S. Poupar, European Southern Observatory
(Chile)

The Nova Fringe Tracker: a second-generation cophasing facility for up to six telescopes at
the VLTI [8445-55]

J. A. Meisner, W. J. Jaffe, Leiden Observatory (Netherlands); R. S. Le Poole, Leiden
Observatory (Netherlands) and TNO Science and Industry (Netherlands)

Chromatic phase diversity for cophasing large array of telescopes [8445-56]

D. Mourard, A. Meilland, W. Dali-Ali, J.-M. Clausse, P. Girard, Lab. Lagrange, Univ. Nice
Sophia Antipolis, CNRS, Observatoire de la Cote d'Azur (France); F. Hénault, Institut de
Planétologie et d'Astrophysique de Grenoble (France); A. Marcotto, N. Mauclert, Lab.
Lagrange, Univ. Nice Sophia Antipolis, CNRS, Observatoire de la Cote d'Azur (France); F.
Patru, European Southern Observatory (Chile); N. Tarmoul, LATMOS (France)

The MROI fringe tracker: closing the loop on ICONN [8445-57]

T. M. McCracken, C. A. Jurgenson, F. Santoro, A. V. Shtromberg, V. Alvidrez, N. Torres,

C. Dahl, A. Farris, Magdalena Ridge Observatory, New Mexico Institute of Mining and
Technology (United States); D. F. Buscher, C. A. Haniff, J. S. Young, E. B. Seneta, Cavendish
Lab., Univ. of Cambridge (United Kingdom); M. J. Creech-Eakman, Magdalena Ridge
Observatory, New Mexico Institute of Mining and Technology (United States)

CRITICAL SUB-SYSTEMS II

844510

8445 1P

GRAVITY: metrology [8445-58]

S. Gillessen, M. Lippa, F. Eisenhauer, O. Pfuhl, M. Haug, S. Kellner, T. Ott, E. Wieprecht,

E. Sturm, F. HauBmann, C. F. Kister, D. Moch, M. Thiel, Max-Planck-Institute for extraterrestrial
Physics (Germany)

An experimental testbed for NEAT to demonstrate micro-pixel accuracy [8445-59]

A. Crouzier, F. Malbet, O. Preis, F. Henault, P. Kern, G. Martin, P. Feautrier, Institut de
Planétologie et d'Astrophysique de Grenoble (France); C. Cara, P. Lagage, Commissariat
& I'Energie Atomique et aux Energies Alternatives (France); A. Léger, Institut
d'Astrophysique Spatiale (France); J. M. LeDuigou, Ctr. National d'Etudes Spatiales
(France); M. Shao, R. Goullioud, Jet Propulsion Lab. (United States)
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Part Two

SESSION 23

Enhancing the limiting sensitivity of optical/infrared interfferometry with natural guide star
adaptive optics: happy couples or bad bed-fellows? [8445-60]
A. D. Req, C. A. Haniff, Cavendish Lab., Univ. of Cambridge (United Kingdom)

SCIENCE VI

8445 1R

SESSION 24

To be or not to be asymmetric? VLTI and the mass loss geometry of red giants [8445-61]

C. Paladini, D. Klotz, Univ. of Vienna (Austria); S. Sacuto, Univ. of Uppsala (Sweden); J. Hron,
Univ. of Vienna (Austria); M. Wittkowski, E. Lagadec, European Southern Observatory
(Germany); T. Verhoelst, Belgian Institute for Space Aeronomy (Belgium); A. Jorissen, Univ.
Libre de Bruxelles (Belgium); A. Richichi, National Astronomical Institute of Thailand
(Thailand); M. Groenewegen, Koninklijke Sterrenwacht van Belgié (Belgium); H. Olofsson,
Onsala Space Observatory, Chalmers Univ. of Technology (Sweden); F. Kerschbaum, Univ.
of Vienna (Austria)

CRITICAL SUB-SYSTEMS lil

Xiv

8445 17

8445 1U

84451V

8445 1W

Tracking near-infrared fringes on BETTII: a balloon-borne, 8m-baseline interfferometer [8445-
63]

M. J. Rizzo, Univ. of Maryland, College Park (United States) and NASA Goddard Space
Flight Ctr. (United States); S. A. Rinehart, R. K. Barry, D. J. Benford, NASA Goddard Space
Flight Ctr. (United States); D. J. Fixsen, Univ. of Maryland, College Park (United States);

T. Kale, Univ. of Maryland, Baltimore County (United States); D. T. Leisawitz, R. G. Lyon,

E. Mentzell, NASA Goddard Space Flight Ctr. (United States); L. G. Mundy, Univ. of
Maryland, College Park (United States); R. F. Silverberg, NASA Goddard Space Flight Cir.
(United States)

GRAVITY: beam stabilization and light injection subsystems [8445-64]

O. Pfuhl, M. Haug, F. Eisenhauer, D. Penka, Max-Planck-Institut fUr extraterrestrische Physik
(Germany); A. Amorim, SIM (Portugal); S. Kellner, S. Gillessen, T. Ott, E. Wieprecht, E. Sturm,
F. HauBmann, S. Huber, M. Lippa, L. Burtscher, Max-Planck-Institut fUr extraterrestrische
Physik (Germany); K. Rousselet-Perraut, Institut de Planétologie et d'Astrophysique de
Grenoble (France); C. Straubmeier, |. Physikalisches Institut, Univ. zu KéIn (Germany);

G. Perrin, LESIA - Observatoire de Paris, CNRS, Univ. Pierre et Marie Curie, Univ. Paris-Diderot
(France); W. Brandner, Max-Planck-Institut fUr Astronomie (Germany)

The MROI fast tip-tilt correction and target acquisition system [8445-120]

J. Young, D. Buscher, M. Fisher, C. Haniff, A. Reaq, E. Seneta, X. Sun, D. Wilson, Cavendish
Lab., Univ. of Cambridge (United Kingdom); A. Farris, A. Olivares, R. Selina, Magdalena
Ridge Observatory, New Mexico Institute of Mining and Technology (United States)

The GRAVITY spectrometers: system design [8445-70]

S. Fischer, C. Straubmeier, C. Araujo-Hauck, S. Yazici, M. Wiest, |. Wank, Univ. of Cologne
(Germany); F. Eisenhauer, Max-Planck-Institute for extraterrestrial Physics (Germany);

G. Perrin, Lab. d'Etudes Spatiales et d'Instrumentation en Astrophysique (France); A. Eckart,
Univ. of Cologne (Germany); K. Perraut, Lab. d'Astrophysique, Observatoire de Grenoble,
(France); W. Brandner, Max-Planck-Institute for Astronomy (Germany);
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SESSION 25

A. Amorim, Univ. de Lisboa (Portugal); M. Schéller, European Southern Observatory
(Germany)

OBSERVING TECHNIQUES

8445 1X

8445 11

Calibration and imaging algorithms for full-Stokes optical interfferometry [8445-66]

N. M. Elias I, National Radio Astronomy Observatory (United States); D. Mozurkewich,
Seabrook Engineering (United States); L. M. Schmidt, C. A. Jurgenson, S. S. Edel, New
Mexico Institute of Mining and Technology (United States); C. E. Jones, R. J. Halonen,
Western Univ. (Canada); H. R. Schmitt, Computational Physics, Inc. (United States);
A. M. Jorgensen, New Mexico Institute of Mining and Technology (United States);

D. J. Hutter, U.S. Naval Observatory (United States)

High-precision closure phase for low spectral resolution optical interfferometry [8445-68]

M. Vannier, R. G. Pefrov, F. Millour, Lab. Lagrange, Univ. Nice Sophia Antipolis, CNRS,
Observatoire de la Cote d'Azur (France)

POSTER SESSION: OBSERVATION TECHNIQUES

8445 20

8445 21

8445 22

8445 24

Revedling habitable exoplanets through their spectral features [8445-71]
E. Schwartz, S. G. Lipson, E. N. Ribak, Technion - Israel Institute of Technology (Israel)

Self-phase-referencing interferometry with SUSI [8445-72]
Y. Kok, Sydney Institute for Astronomy, The Univ. of Sydney (Australia); M. J. Ireland,
Macquarie Univ. (Australia) and Australian Astronomical Observatory (Australia);

P. G. Tuthill, J. G. Robertson, Sydney Institute for Astronomy, The Univ. of Sydney (Australia);

B. A. Warrington, Macquarie Univ. (Australia); W. J. Tango, Sydney Institute for Astronomy,
The Univ. of Sydney (Australia)

Estimating visibility amplitudes with the PRIMA fringe trackers [8445-73]

N. Gomes, SIM (Portugal), European Southern Observatory (Germany), and Univ. do Porto
(Portugal); C. Schmid, European Southern Observatory (Germany); J. Sahlmann,
Observatoire de Genéeve, Univ. de Geneéve (Switzerland); S. Ménardi, R. Abuter,
European Southern Observatory (Germany); A. Mérand, European Southern Observatory
(Chile); F. Delplancke, European Southern Observatory (Germany)

Long-term trends in the VLTI auxiliary telescopes and ESO/APEX pointing models [8445-75]
S. Stefl, European Southern Observatory (Chile) and Joint ALMA Observatory (Chile);

R. Parra, European Southern Observatory (Chile); A. Lundgren, Joint ALMA Observatory
(Chile)

POSTER SESSION: TECHNOLOGY

8445 25

Final results of the PERSEE experiment [8445-76]

J. M. Le Duigou, Ctr. National d'Etudes Spatiales (France); J. Loz, Ctr. National d'Etudes
Spatiales (France) and ONERA (France); F. Cassaing, K. Houairi, B. Sorrente, J. Montri,
ONERA (France) and Groupement d’'Intérét Scientifique PHASE (France); S. Jacquinod,
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8445 26

8445 27

8445 2A

8445 2B

8445 2C

8445 2D

8445 2E

XVi

Institut d’ Astrophysique Spatiale d’ORSAY (France); J.-M. Reess, L. Pham, E. Lhome,
Observatoire de Paris (France) and Groupement d'Intérét Scientifique PHASE (France);
T. Buey, Observatoire de Paris (France); F. Hénault, A. Marcotto, P. Girard, N. Mauclert,
Observatoire de la Coéte d'Azur (France); M. Barillot, Thalés Alénia Space (France);

V. Coudé du Foresto, Observatoire de Paris (France); M. Ollivier, Institut d’ Astrophysique
Spatiale d’ORSAY (France)

Discrete optical multi-aperture combiner: instrumental concept [8445-77]
S. Minardi, Friedrich-Schiller-Univ. Jena (Germany); L. Labadie, Univ. zu K&In (Germany);
S. Lacour, Observatoire de Paris (France)

Glass fiber reinforced plastics within the fringe and flexure tracker of LINC-NIRVANA [8445-
78]

S. Smaqjji¢, A. Eckart, Univ. zu K&In (Germany) and Max-Planck-Institut fir Radioastronomie
(Germany); M. Horrobin, B. Lindhorst, Univ. zu KéIn (Germany); J.-U. Pott, Max-Planck-Institut
fUr Astronomie (Germany); C. Rauch, S. Rost, C. Straubmeier, Univ. zu K&In (Germany);

E. Tremou, Yonsei Univ. (Korea, Republic of); I. Wank, J. Zuther, Univ. zu K&In (Germany)

Full stokes beam combination for optical interferometry [8445-81]

D. Mozurkewich, Seabrook Engineering (United States); N. M. Elias I, National Radio
Astronomy Observatory (United States); A. M. Jorgensen, New Mexico Insfitute of Mining
and Technology (United States); H. Schmitt, Computational Physics, Inc. (United States);
D. J. Hutter, U.S. Naval Observatory (United States)

Accuracy of the ReRRCA algorithm using the Ronchi test [8445-82]
D. Aguirre-Aguirre, F. S. Granados-Agustin, B. VilIoIobos—Mendozo, M. E. Percino-Zacarias,
A. Cornejo-Rodriguez, Instituto Nacional de Astrofisica, Optica y Electrénica (Mexico)

Approaches for achieving broadband achromatic phase shifts for visible nulling
coronagraphy [8445-83]
M. R. Bolcar, R. G. Lyon, NASA Goddard Space Flight Cir. (United States)

Demonstration of the wide-field imaging interfferometer testbed using a calibrated
hyperspectral image projector [8445-84]

M. R. Bolcar, D. Leisawitz, NASA Goddard Space Flight Cir. (United States); S. Maher, NASA
Goddard Space Flight Cir. (United States) and Science Systems and Applications, Inc.
(United States); S. Rinehart, NASA Goddard Space Flight Ctr. (United States)

Wavefront correction inside unbalanced nulling interfferometer [8445-85]

M. Horie, Nihon Univ. (Japan) and National Astronomical Observatory of Japan (Japan);
J. Nishikawa, National Astronomical Observatory of Japan (Japan); M. Oya, Nihon Univ.
(Japan) and National Astronomical Observatory of Japan (Japan); N. Murakami,
Hokkaido Univ. (Japan); L. Abe, Univ. Nice Sophia Antipolis (France); R. Waki, Housei Univ.
(Japan); S. Kumagai, Nihon Univ. (Japan); M. Tamura, National Astronomical Observatory
of Japan (Japan); T. Kurokawa, Tokyo Univ. of Agriculture and Technology (Japan);

H. Murakami, Japan Aerospace Exploration Agency (Japan)

Proc. of SPIE Vol. 8445 844501-16



POSTER SESSION: APERTURE MASKING

8445 2G

8445 2H

Aperture mask interferometry with an integral field spectrograph [8445-87]

N. Zimmerman, Max Planck Institute for Astronomy (Germany) and American Museum of
Natural History (United States); A. Sivaramakrishnan, Space Telescope Science Institute
(United States), American Museum of Natural History (United States), and Stony Brook Univ.
(United States); D. Bernat, Cornell Univ. (United States); B. R. Oppenheimer, American
Museum of Natural History (United States); S. Hinkley, California Institute of Technology
(United States) and Sagan Fellow, NASA Exoplanet Science Institute (United States);

J. P. Lloyd, Cornell Univ. (United States); P. Tuthill, The Univ. of Sydney (Australia); D. Brenner,
American Museum of Natural History (United States); I. R. Parry, Cambridge Univ. (United
Kingdom); M. Simon, Stony Brook Univ. (United States); J. E. Krist, Jet Propulsion Lab. (United
States); L. Pueyo, Johns Hopkins Univ. (United States) and Sagan Fellow, NASA Exoplanet
Science Institute (United States)

Simulating aperture masking at the Large Binocular Telescope [8445-88]
J. StUrmer, A. Quirrenbach, Landessternwarte Heidelberg (Germany)

POSTER SESSION: FACILITIES

8445 2|

8445 2]

8445 2K

JouFLU: an upgraded FLUOR beam combiner at the CHARA Array [8445-90]

E. Lhomé, LESIA - Observatoire de Paris, CNRS, Univ. Pierre et Marie Curie, Univ. Paris-
Diderot (France); N. Scoftt, LESIA - Observatoire de Paris, CNRS, Univ. Pierre et Marie Curie,
Univ. Paris-Diderot (France) and CHARA Array, Georgia State Univ. (United States);

T. ten Brummelaar, CHARA Array, Georgia State Univ. (United States); B. Mollier, J. M. Reess,
F. Chapron, T. Buey, A. Sevin, LESIA - Observatoire de Paris, CNRS, Univ. Pierre et Marie
Curie, Univ. Paris-Diderot (France); J. Sturmann, L. Sturmann, CHARA Array, Georgia State
Univ. (United States); V. Coudé du Foresto, LESIA - Observatoire de Paris, CNRS, Univ. Pierre
et Marie Curie, Univ. Paris-Diderot (France)

MATISSE: concept, specifications, and performances [8445-91]

S. Lagarde, S. Robbe-Dubois, R. G. Petfrov, B. Lopez, Lab. Lagrange, Univ. Nice Sophia
Anfipolis, CNRS, Observatoire de la Cote d’Azur (France); W. J. Jaffe, Leiden Observatory
(Netherlands); L. Venema, NOVA-ASTRON Netherlands Insfitute for Radio Astronomy
(Netherlands); Ph. Berio, P. Antonelli, Lab. Lagrange, Univ. Nice Sophia Antipolis, CNRS,
Observatoire de la Cote d’'Azur (France); U. Beckmann, Max-Planck-Institut fOr
Radioastronomie (Germany); F. C. Bettonvil, NOVA-ASTRON Netherlands Institute for Radio
Astronomy (Netherlands); U. Graser, Max-Planck-Institut fir Astronomie (Germany);

R. Navarro, NOVA-ASTRON Netherlands Institute for Radio Astronomy (Netherlands);

A. Matter, Max-Planck-Institut fUr Radioastronomie (Germany)

Final mechanical and opto-mechanical design of the Magdalena Ridge Observatory
interferometer [8445-92]

F. G. Santoro, A. M. Olivares, C. D. Salcido, S. R. Jimenez, C. A. Jurgenson, Magdalena
Ridge Observatory, New Mexico Institute of Mining and Technology (United States); X. Sun,
C. A. Haniff, D. F. Buscher, Cavendish Lab., Univ. of Cambridge (United Kingdom);

M. J. Creech-Eckman, R. J. Selina, T. McCracken, Magdalena Ridge Observatory, New
Mexico Institute of Mining and Technology (United States); J. S. Young, M. Fisher, Cavendish
Lab., Univ. of Cambridge (United Kingdom); D. Klinglesmith, N. C. Torres, C. Dahl,
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A. V. Shtromberg, Magdalena Ridge Observatory, New Mexico Institute of Mining and
Technology (United States); D. M. A. Wilson, Cavendish Lab., Univ. of Cambridge (United
Kingdom)

POSTER SESSION: FUTURE INTERFEROMETERS

8445 2L

8445 2M

8445 2N

8445 2P

8445 2Q

Portable intensity interferometry [8445-93]
E. P. Horch, M. A. Camarata, Southern Connecticut State Univ. (United States)

Interferometric imaging of geostationary satellites: signal-to-noise considerations [8445-95]
A. M. Jorgensen, New Mexico Instfitute of Mining and Technology (United States);

H. Schmitt, Computational Physics, Inc. (United States) and U.S. Naval Research Lab.
(United States); D. Mozurkewich, Seabrook Engineering (United States); J. T. Armstrong,

S. Restaino, R. Hindsley, U.S. Naval Research Lab. (United States)

The MROI's capabilities for imaging geosynchronous satellites [8445-96]

J. Young, C. Haniff, D. Buscher, Cavendish Lab., Univ. of Cambridge (United Kingdom);
M. Creech-Eakman, I. Payne, C. Jurgenson, V. Romero, Magdalena Ridge Observatory,
New Mexico Institute of Mining and Technology (United States)

Simulated imaging with an interferometer on a boom [8445-98]

H. R. Schmitt, Computational Physics, Inc. (United States); D. Mozurkewich, Seabrook
Engineering (United States); J. T. Armstrong, U.S. Naval Research Lab. (United States);
A. M. Jorgensen, New Mexico Institute of Mining and Technology (United States);

E. K. Baines, S. R. Restaino, R. B. Hindsley, U.S. Naval Research Lab. (United States);

G. van Belle, Lowell Observatory (United States)

A low-cost fiber-based near-infrared heterodyne interferometer [8445-99]
L. Pallanca, C. Vio, E. A. Michael, Univ. of Chile (Chile)

POSTER SESSION: CRITICAL SUB-SYSTEMS

xviii

8445 2R

8445 25

The GRAVITY spectrometers: optical design [8445-102]

C. Straubmeier, S. Fischer, C. Araujo-Hauck, M. Wiest, S. Yazici, |. Wank, Univ. zu KdIn
(Germany); F. Eisenhauer, Max-Planck-Institut fUr extraterrestrische Physik (Germany);

G. Perrin, LESIA - Observatoire de Paris, CNRS, Univ. Pierre et Marie Curie, Univ. Paris-Diderot
(France), Institut National des Sciences de I'Univers (France), and Groupement d'Intérét
Scientifigue PHASE (France); W. Brandner, Max-Planck-Institut fOr Astronomie (Germany);

K. Perraut, Lab. d'Astrophysique, Observatoire de Grenoble (France); A. Amorim, Univ. de
Lisboa (Portugal); M. Schéller, European Southern Observatory (Germany); A. Eckart, Univ.
zu KéIn (Germany) and Max-Planck-Institut fir Radioastronomie (Germany)

The GRAVITY spectrometers: metrology laser blocking system [8445-103]

C. Araujo-Hauck, S. Fischer, Univ. zu K&In (Germany); S. Gillessen, Max-Planck-Institut for
extraterrestrische Physik (Germany); C. Straubmeier, M. Wiest, S. Yazici, I. Wank, Univ. zu
K&In (Germany); F. Eisenhauer, Max-Planck-Institut fUr extraterrestrische Physik (Germany);
G. S. Perrin, Lab. d'Etudes Spatiales et d'Instrumentation en Astrophysique (France) and
Institut National des Sciences de I'Univers, Paris (France); W. Brandner, Max-Planck-Institut
fUr Astronomie (Germany); K. Perraut Lab. d'Astrophysique, Observatoire de Grenoble
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8445 2T

8445 2U

8445 2V

8445 2W

8445 2X

8445 2Y

8445 21

8445 30

(France); A. Amorim, Univ. de Lisboa (Portugal); A. Eckart, Univ. zu K&In (Germany) and
Max-Planck-Institut fir Radioastronomie (Germany)

A linear displacement mechanism for the GRAVITY spectrometers [8445-104]

S. Yazici, M. Wiest, S. Fischer, C. Straubmeier, C. Araujo-Hauck, A. Eckart, I. Wank, Univ. zu
K&In (Germany); F. Eisenhauer, Max-Planck-Institut fir extraterrestrische Physik (Germany);
G. Perrin, Lab. d'Etudes Spatiales et d'Instrumentation en Astrophysique (France);

K. Perraut, Lab. d'Astrophysique, Observatoire de Grenoble (France); W. Brandner, Max-

Planck-Institute for Astronomy (Germany); A. Amorim, Univ. de Lisboa (Portugal);

M. Schdller, European Southern Observatory (Germany)

Phase-shifting fringe tracking method for sparse aperture interfferometer arrays [8445-105]
F. Hénault, Institut de Planétologie et d'Astrophysique de Grenoble, CNRS, Univ. Joseph
Fourier (France)

The cryostat for the GRAVITY beam combiner instrument at the VLTI [8445-106]

M. Haug, F. Haussmann, S. Kellner, R. Hofmann, J. Eder, F. Eisenhauer, Max-Planck-Institut for
extraterrestrische Physik (Germany); J.-L. Lizon, European Southern Obsevatory (Germany);
G. Thummes, TransMIT (Germany); H. Weisz, WEISZ (Germany)

Birefringence compensation in PIONIER [8445-107]

B. Lazareff, J.-B. Le Bouquin, Institut de Planétologie et d'Astrophysique de Grenoble,
OSUG, Univ. Joseph Fourier (France); J.-P. Berger, European Southern Observatory (Chile);
L. Jocou, P. Kern, G. Zins, Institut de Planétologie et d'Astrophysique de Grenoble, OSUG,
Univ. Joseph Fourier (France)

The integrated optics beam combiner assembly of the GRAVITY/VLTI instrument [8445-108]
L. Jocou, K. Perraut, A. Nolot, T. Moulin, Y. Magnard, UJF-Grenoble 1, CNRS-INSU, Institut de
Planétologie et d'Astrophysique de Grenoble (France); P. Labeye, V. Lapras, CEA-LETI
Minatec (France); F. Eisenhauer, Max-Planck-Institut fUr extraterrestrische Physik (Germany);
G. Perrin, LESIA - Observatoire de Paris, CNRS, Univ. Pierre et Marie Curie, Univ. Paris-Diderot
(France); A. Amorim, SIM (Portugal); W. Brandner, Max-Planck-Institut fOr Astronomie
(Germany); C. Straubmeier, Univ. zu KéIn (Germany)

Simulation of Kalman-filter fringe tracking with on-sky measurements of the PRIMA Fringe
Sensor Unit [8445-109]

E. Choquet, LESIA - Observatoire de Paris, CNRS, Univ. Pierre et Marie Curie, Univ. Paris-
Diderot (France) and Groupement d'intérét Scientifique PHASE (France); R. Abuter,
European Southern Observatory (Germany); J. Menu, Katholieke Univ. Leuven (Belgium);
G. Perrin, P. Fédou, LESIA - Observatoire de Paris, CNRS, Univ. Pierre et Marie Curie, Univ.
Paris-Diderot (France) and Groupement d'intérét Scientifique PHASE (France)

Development of new optical adjustment system for FITE (Far-Infrared Interferometric
Telescope Experiment) [8445-110]

A. Sasaki, H. Shibai, T. Sumi, M. Fukagawa, T. Kanoh, K. Yamamoto, Y. Itoh, Y. Aimi,

Y. Kuwada, Y. Kaneko, M. Konishi, S. Sai, N. Akiyama, Osaka Univ. (Japan); M. Narita,
Japan Aerospace Exploration Agency (Japan)

A new, fast, data acquisition system for the NPOI [8445-111]
M. F. D. Brown, A. M. Jorgensen, New Mexico Institute of Mining and Technology (United

States); T. Buschmann, AZ Embedded Systems (United States); D. J. Hutter, U.S. Naval
Observatory (United States); J. T. Armstrong, U.S. Naval Research Lab. (United States)
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8445 31

8445 32

8445 33

8445 34

8445 35

8445 36

8445 38

8445 39

XX

Optimizing the transmission of the GRAVITY/VLTI near-infrared wavefront sensor [8445-112]
P. Yang, Max-Planck-Institut fUr Astronomie (Germany) and Shanghai Institute of Optics
and Fine Mechanics (China); S. Hippler, C. P. Deen, A. Bbhm, W. Brandner, T. Henning,

A. Huber, S. Kendrew, R. Lenzen, R.-R. Rohloff, Max-Planck-Institut fir Astronomie
(Germany); C. Araujo-Hauck, Univ. zu K&In (Germany); O. Pfuhl, Max-Planck-Institut fir
extraterrestrische Physik (Germany); Y. Clénet, LESIA - Observatoire de Paris, CNRS, Univ.
Pierre et Marie Curie, Univ. Paris-Diderot (France); J. Zhu, Shanghai Institute of Optics and
Fine Mechanics (China)

Coherent integration of optical interferometric data on a graphics processor [8445-113]
M. Paiz, A. M. Jorgensen, New Mexico Institute of Mining and Technology (United States)

Beam control for LINC-NIRVANA: from the binocular entrance pupil to the combined focal
plane [8445-114]

T. Bertram, J. Trowitzsch, T. M. Herbst, Max-Planck-Institut fir Astronomie (Germany);

R. Ragazzoni, INAF - Osservatorio Astronomico di Padova (Ifaly)

The final design of the GRAVITY acquisition camera and associated VLTI beam monitoring
strategy [8445-115]

A. Amorim, J. Lima, SIM (Portugal); N. Anugu, Univ. do Porto (Portugal); F. Eisenhauer,

A. Graeter, M. Haug, T. Ott, O. Pfuhl, M. Thiel, E. Wieprecht, Max-Planck-Institut fur
extraterrestrische Physik (Germany); P. Carvas, SIM (Portugal); P. Garcia, Univ. do Porfo
(Portugal); G. Perrin, Observatoire de Paris & Meudon (France); W. Brandner, Max-Planck-
Institut fUr Astronomie (Germany); C. Straubmeier, Univ. zu K&In (Germany); K. Perraut, Lab.
d'Astrophysique, Observatoire de Grenoble (France)

VLTI fringe tracking real time computer architecture [8445-116]
R. Abuter, N. di Lieto, C. Schmid, European Southern Observatory (Germany)

LINC-NIRVANA: optical elements of the fringe and flexure tracker [8445-117]

J. Zuther, A. Eckart, Univ. zu K&In (Germany); T. Bertfram, Max-Planck-Institut fOr Astronomie
(Germany); M. Horrobin, B. Lindhorst, U. Lindhorst, Univ. zu K&In (Germany); J.-U. Pott, Max-
Planck-Institut fUr Astronomie (Germany); C. Rauch, S. Rost, S. Smajic, C. Straubmeier,

[. Wank, Univ. zu KéIn (Germany); U. Beckmann, Max-Planck-Institut for Radioastronomie
(Germany); R. Lenzen, Max-Planck-Institut fUr Astronomie (Germany); E. Tremou, Yonsei

Univ. (Korea, Republic of)

Functional and performance tests of the fringe and flexure tracking system for LINC-
NIRVANA [8445-119]

C. Rauch, A. Eckart, M. Horrobin, B. Lindhorst, S. Rost, S. Smaji¢, C. Straubmeier, E. Tremou,
[. Wank, J. Zuther, Univ. zu K&ln (Germany)

The LINC-NIRVANA fringe and flexure tracker control system [8445-121]

S. Rost, A. Eckart, M. Horrobin, B. Lindhorst, C. Rauch, S. Smaijic, C. Straubmeier, E. Tremou,
[. Wank, J. Zuther, Univ. zu K&In (Germany); J.-U. Pott, Max-Planck-Institut fUr Astronomie
(Germany)
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8445 3A

8445 3B

Control interface concepts for CHARA é-telescope fringe tracking with CHAMP+MIRC
[8445-122]

S. Kraus, J. Monnier, F. Baron, X. Che, Univ. of Michigan (United States); R. Millan-Gabet,
NASA Exoplanet Science Institute (United States); N. Thureau, Univ. of St. Andrews (United
Kingdom); E. Pedretti, Scofttish Association for Marine Science (United Kingdom)

Double polarization active Y-junctions in the mid-IR, based on Ti:diffused lithium niobate
waveguides: first results on photonic crystal structures [8445-137]

S. Heidmann, UJF-Grenoble 1, CNRS-INSU, Institut de Planétologie et d'Astrophysique de
Grenoble (France); C. Guyot, G. Ulliac, N. Courjal, Univ. de Franche-Comté, FEMTO-ST
(France); G. Martin, UJF-Grenoble 1, CNRS-INSU, Institut de Planétologie et d'Astrophysique
de Grenoble (France)

POSTER SESSION: SOFTWARE AND DATA REDUCTION

8445 3C

8445 3D

8445 3E

8445 3F

Data analysis for the CHARA Array CLIMB beam combiner [8445-123]

T. A. ten Brummelaar, J. Sturmann, H. A. McAliister, L. Sturmann, N. H. Turner,

C. D. Farrington, G. Schaefer, P. J. Goldfinger, CHARA Array, Georgia State Univ. (United
States); B. Kloppenborg, Univ. of Denver (United States)

Image reconstruction for observations with a high dynamic range: LINC-NIRVANA
simulations of a stellar jet [8445-125]

A. La Camera, Univ. degli Studi di Genova (ltaly); S. Antoniucci, INAF - Osservatorio
Astronomico di Roma (Italy); M. Bertero, P. Boccacci, Univ. degli Studi di Genova (Italy);
D. Lorenzetti, B. Nisini, INAF - Osservatorio Asfronomico di Roma (Italy)

AIRY: a complete tool for the simulation and the reconstruction of astronomical images
[8445-126]

A. La Camera, Univ. degli Studi di Genova (ltaly); M. Carbillet, Lab. Lagrange, Univ. Nice
Sophia Antipolis, CNRS, Observatoire de la Cote d'Azur (France); C. Olivieri, P. Boccacci,
M. Bertero, Univ. degli Studi di Genova (ltaly)

Accompanying optical interfferometry worldwide: the JMMC tools and services [8445-128]
G. Mella, S. Lafrasse, L. Bourgés, A. Chelli, G. Duvert, UJF-Grenoble 1, CNRS-INSU, Institut de
Planétologie et d'Astrophysique de Grenoble (France); O. Chesneau, Lab. Lagrange, Univ.
Nice Sophia Antipolis, CNRS, Observatoire de la Cote d'Azur (France); F. Malbet, UJF-
Grenoble 1, CNRS-INSU, Institut de Planétologie et d'Astrophysique de Grenoble (France);
I. Tallon-Bosc, Univ. de Lyon (France) and Cir. de Recherche Astrophysique de Lyon,
Observatoire de Lyon, CNRS, Univ. Lyon 1, Ecole Normale Supérieure de Lyon (France);

M. Vannier, Lab. Lagrange, Univ. Nice Sophia Antipolis, CNRS, Observatoire de la Cote
d'Azur (France); O. Absil, Univ. de Liege (Belgium); M. Benisty, J.-P. Berger, H. Beust, UJF-
Grenoble 1, CNRS-INSU, Institut de Planétologie et d'Astrophysique de Grenoble (France);
D. Bonneau, P. Cruzalebes, Lab. Lagrange, Univ. Nice Sophia Antipolis, CNRS, Observatoire
de la Coéte d'Azur (France); X. Delfosse, UJF-Grenoble 1, CNRS-INSU, Institut de Planétologie
et d'Astrophysique de Grenoble (France); A. Domiciano de Souza, Lab. Lagrange, Univ.
Nice Sophia Anftipolis, CNRS, Observatoire de la Cote d'Azur (France); P. Kervella, LESIA -
Observatoire de Paris, CNRS, Univ. Pierre et Marie Curie, Univ. Paris-Diderot (France);

J. Kluska, J.-B. Le Bouquin, UJF-Grenoble 1, CNRS-INSU, Institut de Planétologie et
d'Astrophysique de Grenoble (France); S. Meimon, ONERA, the French Aerospace Lab.
(France); A. Merand, European Southern Observatory (Chile); F. Millour, Lab. Lagrange,
Univ. Nice Sophia Antipolis, CNRS, Observatoire de la Cote d'Azur (France); J-L. Monin, UJF-

XXi
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8445 3G

8445 3H

8445 3J

8445 3K

8445 3L

Grenoblel, CNRS-INSU, Institut de Planétologie et d'Astrophysique de Grenoble (France);
D. Mourard, Lab. Lagrange, Univ. Nice Sophia Antipolis, CNRS, Observatoire de la Cote
d'Azur (France); L. Mugnier, ONERA, the French Aerospace Lab. (France); N. Nardetto, Lab.
Lagrange, Univ. Nice Sophia Antipolis, CNRS, Observatoire de la Cbéte d'Azur (France);

K. Perraut, UJF-Grenoble 1, CNRS-INSU, Institut de Planétologie et d'Astrophysique de
Grenoble (France); M. Tallon, Univ. de Lyon (France) and Ctr. de Recherche Astrophysique
de Lyon, Observatoire de Lyon, CNRS, Univ. Lyon 1, Ecole Normale Supérieure de Lyon
(France)

Calibration of coherently integrated visibilities [8445-129]

T. Hall, A. M. Jorgensen, New Mexico Institute of Mining and Technology (United States);

D. Mozurkewich, Seabrook Engineering (United States); J. T. Armstrong, U.S. Naval Research
Lab. (United States); H. R. Schmitt, U.S. Naval Research Lab. (United States) and
Computational Physics, Inc. (United States); E. K. Baines, U.S. Naval Research Lab. (United
States); D. Hutter, U.S. Naval Observatory (United States)

Navy precision optical interfferometer database [8445-130]

K. K. Ryan, A. M. Jorgensen, T. Hall, New Mexico Insfitute of Mining and Technology (United
States); J. T. Armstrong, U.S. Naval Research Lab. (United States); D. Hutter, U.S. Naval
Observatory (United States); D. Mozurkewich, Seabrook Engineering (United States)

Parasitic interference in classical and nulling stellar interferometry [8445-132]

A. Matter, D. Defrere, Max Planck Institut fUr Radioastronomie (Germany); W. C. Danchi,
NASA Goddard Space Flight Ctr. (United States); B. Lopez, S. Lagarde, R. G. Petrov,

M. Vannier, Lab. Lagrange, Univ. Nice Sophia Antipolis, CNRS, Observatoire de la Cote
d'Azur (France)

Precise stellar diameters from coherently averaged visibilities [8445-133]

J. T. Armstrong, U.S. Naval Research Lab. (United States); A. M. Jorgensen, New Mexico
Institute of Mining and Technology (United States); H. R. Neilson, Argelander Institute for
Astronomy, Univ. Bonn (Germany); D. Mozurkewich, Seabrook Engineering (United States);
E. K. Baines, U.S. Naval Research Lab. (United States); H. R. Schmitt, Computational Physics,
Inc. (United States)

Bandwidth smearing in optical interferometry: analytic model of the transition to the double
fringe packet [8445-134]

R. Lachaume, Ponitificia Univ. Catdlica de Chile (Chile) and Max-Planck-Institut fir
Astronomie (Germany); J.-P. Berger, European Southern Observatory (Chile)

POSTER SESSION: VARIOUS

8445 3M

XXii

Speckle imaging observations of 2005 YU55 with the NACO-VLT no-AO mode [8445-135]
S. Rengaswamy, J. H. V. Girard, G. Lombardi, V. D. lvanov, C. Dumas, European Southern
Observatory (Chile)
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Fabien Malbet, Institut de Planétologie et d'Astrophysique de
Grenoble (France)

Technology
Francgoise Delplancke, European Southern Observatory (Germany)

Software and Data Reduction
Antoine Mérand, European Southern Observatory (Chile)

Software and Image Reconstruction |
Thomas M. Herbst, Max-Planck-Institut fur Astronomie (Germany)

Software and Image Reconstruction I
Thomas M. Herbst, Max-Planck-Institut fur Astronomie (Germany)

Science VI
Fabien Malbet, Institut de Planétologie et d'Astrophysique de
Grenoble (France)

Critical Sub-Systems |
Francoise Delplancke, European Southern Observatory (Germany)

Critical Sub-Systems |
Romain G. Petrov, Laboratoire Lagrange, Université Nice Sophia
Antipolis, CNRS, Obervatorie de la Cote d'Azur (France)

Science VI
Fabien Malbet, Institut de Planétologie et d'Astrophysique de
Grenoble (France)

Critical Sub-Systems I
Fabien Malbet, Institut de Planétologie et d'Astrophysique de
Grenoble (France)

Observing Techniques

Jayadev K. Rajagopal, National Optical Astronomy Observatory
(United States)
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Infroduction

The chairs would like to share with you, in the next few pages, our view of the main
highlights of this 2012 conference on Optical and Infrared Interferometry. This
infroduction summarizes the several panel discussions and awards that were handled
during the conference but were not reported anywhere else in these proceedings.

1. CONFERENCE MAIN HIGHLIGHTS

This year 69 talks and 56 posters were presented over the 5.5 days of the conference.
This number is slightly smaller than in previous years. The diminution of submissions was
particularly striking in the field of space interferometfry where only one project was
represented, BETTIl (Balloon Experimental Twin Telescope for Infrared Interferometry) by
several interesting papers during the first afternoon. It reflects the fact that NASA has
currently abandoned or postponed its former ambitious interferometric projects to
concentrate on the JWST (James Webb Space Telescope). In contrast, aperture
masking interferometry and its derivatives are on the rise. During the same afternoon,
five talks highlighted the history, successes, and potential of this technique at the
interface of interferometry and single dish imaging. Its synergy with adaptive opfics
could lead to direct observations of extra-solar planets at short angular distance from
their stars.

Monday and Tuesday were devoted to a rather exhaustive review of the status and
results of existing and planned facilities and instruments:
- Keck Interferometer with its Nuller (KIN) and its dual-feed facility ASTRA
- VLTl (Very Large Telescope Interferometer) including MIDI, AMBER, PIONIER,
PRIMA and the second-generation instruments MATISSE and GRAVITY
- CHARA (Center for High Angular Resolution Astronomy) and its instruments
VEGA, PAVO and MIRC
- NPOI (Navy Precision Optical Interferometer) and its next generation science
camera
- SUSI (Sydney University Stellar Interferometer) with PAVO and MUSCA
- MROI (Magdalena Ridge Observatory Interferometer)
- LBT (Large Binocular Telescope) with its Interferometer (LBTI) and its future
instrument LINC-NIRVANA.

From there we moved to the future, on Wednesday, with talks on recent achievements
and future dreams on diluted pupils and hyper telescopes. A project of an astrometric
satellite using interferometry and new technologies for producing integrated beam
combiners were also presented. We finished the day with several papers on software
and interferometric data reduction. This prepared the field for two invited talks on
Thursday on interferomeftric imaging that infroduced a related panel discussion chaired
by Tom Herbst and John Monnier. The summary of the discussion is given in section 5 of
this infroduction. Then, on behalf of the IAU Working Group on Imaging Algorithms,
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Fabien Baron announced the winner of the 2012 Interferometry Imaging Beauty
Contest, John Monnier (see section 4).

Science highlights of results obtained with interferometry were distributed all over the
conference and used to infroduce the various sessions. In particular we had 3 invited
reviews on 3 of the main scientific objectives of interferometry (the Galactic Center, the
Active Galactic Nuclei, and circumstellar disks). These talks infroduced the panel
discussion on the Future Directions chaired by Steve Ridgway. He engaged both panel
and audience in a vigorous and wide ranging ?0-minute tour of where we are and
where we are going. This is summarized in section 6. The day was concluded with Hal
McAlister announcing the award of the Michelson prize to Olivier Chesneau, and Denis
Mourard announcing the Fizeau prize award to Charlie Townes. Both prizes are
sponsored by the International Astronomical Union (see section 2).

The last and longest day of the conference was devoted to the description of critical
sub-systems (fringe trackers on the various facilities, metrologies, beam stabilization,
adaptive optics, and spectrometers) and to advanced observing techniques and
calibration of the data (polarimetry, baseline solution degeneracy and closure phase
calibration). This imposing program was complemented by 2 poster sessions held on
Tuesday and Thursday evenings. Authors had the opportunity to highlight the main
points of their posters in two-minutes-one-slide presentaftions on Tuesday and
Wednesday.

Finally, the traditional award for the best presentation related to a PhD dissertation was
given by the sponsor TNO (see section 3) to Dr. Johannes Sahimann and closed this
fruitful and full conference.

2. AU INTERFEROMETRY PRIZES

In 2010, the IAU Commission 54 (Optical and Infrared Interferometry), The Observatoire
de la Coéte d'Azur (OCA), and the Mount Wilson Institute (MWI) announced the
creation of two prizes in Interferometry, the Fizeau Prize and the Michelson Prize. The
two prizes are similar but complementary, with the Michelson Prize emphasizing
application of interferometry to astrophysical research, and the Fizeau Prize
emphasizing innovative technical and theoretical work. In 2010, the winners of the
Michelson and Fizeau were Michael Shao and Antoine Labeyrie, respectively. At this
session of the SPIE conference, the winners for 2012 were announced.

Denis Mourard, OCA astronomer, announced that The Fizeau Prize for 2012 is awarded
for lifetime achievement to Prof. Charles Hard Townes for his long-term commitment to
and support of optical interferometry, especially in the mid-infrared, as evidenced by
his work on the McMath prototype and Berkeley Infrared Spatial Interferometers.
Professor Townes' development of heterodyne techniques, high-spectral resolution, and
closure phases at the ISI has produced dozens of highly cited and fransformative
papers in the studies of dust production and time-evolution of evolved stars. Further,
Professor Townes' support and mentoring of 27 doctoral students and dozens of
postdoctoral and junior colleagues, many of whom are well-established
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interferometrists and active researchers today, will leave an enduring legacy for the
field of optical/infrared interferometry.

Hal McAlister, CEO of the Mount Wilson Institute, announced that the Michelson Prize
for 2012 is awardedto Dr. Olivier Chesneau for his recent confributions to
stellar astrophysics. In the 10 years since his PhD, Olivier has vigorously exploited optfical
interferometry forthe study of stellar environments—disks, winds, and nebulae—in
young, early fype and evolved stars through the latest stages of stellar evolution.
In particular, he used a variety of interferometric data at very high resolution to model
the close and dusty environment of the eta Car nebula, and recurrent novae RS Oph
and T Pyx. Olivier has contributed as first author and as collaborator in more than 70
refereed publications in 10 years.

Additional information about the prizes can be found for the Fizeau at
http://www.oca.eu/fizeau-prize, and for the Michelson at
http://www.mtwilson.edu/michelson.php. Both prizes are administered jointly by the
sponsors and the Commission, with the authorization of the |IAU secretariat, and are
offered in order to provide recognition within the community and to encourage
contributors to the rapidly growing field of opfical interferometry. The next opportunity
to nominate candidates for these prizes is expected to be in early 2014.

3. BEST PhD DISSERTATION PRIZE

For the second time in the history of the Optical and Infrard Interferometry conference,
a competition for the best presentation by a young researcher having presented his
PhD in the last 2 years has been organised. In 2008 in Marseille, the prize, an initiative of
John Monnier, was awarded jointly to Matthew Mutterspaugh and Antoine Mérand to
recognise their confribution to interferometry both on the engineering and on the
scientific side.

This year, there were é candidates: B. Norris (#8445-2), J. Sahlmann (#8445-26), A. La
Camera (#8445-125 & 126), L. Burtscher (#8445-50), C. Paladini (#8445-61), and O. Pfuhl
(#8445-64). All presentations were of very good quality, ranging from pure science to
descriptions of critical instrument sub-systems. All candidates were clearly mastering
their subjects. But a choice had to be made. The jury was composed of the Scientific
Organising Committee joined by John Monnier. The evaluation was made both on the
manuscript and on the oral/poster presentation during the conference, with a higher
weight on the presentation side. Both the content (scientific interest, understanding of
the field) and the way the topic was presented (clarity, structure, enthusiasm...) were
taken into account.

The prize was sponsored this year by TNO Space and Science, a Dutch industry
providing high-end opfto-mechanical systems for space, astronomy, and science
programmes (like GAIA, VLT and VLIL...).

The Best PhD Dissertation Prize was awarded and given by Ben Braam, TNO
representative, to Dr. Johannes Sahlmann (Geneva Observatory, Switzerland) for his
presentation "Narrow-angle astrometry with PRIMA."
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4. IMAGING BEAUTY CONTEST PRIZE

The Imaging Beauty Contest is a long tradition in the SPIE interferometry meetings and
this fifth edition enjoyed a record participation with 8 teams in competition. If in the first
years, the competitors were mainly the authors of the data reduction software
themselves. This year, several competitors were using general user software packages
(CASA, BSMEM, MACIM, MIiRA, MIROIRS, IRS). The contest is conducted by the Working
Group on Image Reconstruction of IAU Commission 54.

The principle of the contest is to provide simulated realistic interferometric data of an
(unknown to the competitor) object in the standard OIFITS format. The competitors
have to reconstruct the corresponding image. The reconstructed image is then
compared to the original one and quantitative parameters are used to evaluate the
quality of the reconstruction. The candidates have also to state their own confidence
level in the features seen on their reconstructed images.

This year the data simulated two sources, a T-Tauri like object and a red super-giant, as
if they were observed by MIRC-6T installed on CHARA with H-band low spectral
resolution. Both objects proved very difficult to reconstruct, especially the T-Tauri object.
Despite these difficulties, overall the reconstructions were convincing and with a
decent image quality, but showed that one has to exercise caution when
reconstructing spofts from real data or when the object is very resolved.

After a quantitative scoring of the results, John Monnier (University of Michigan) was

declared the winner of the contest for his MACIM entry and was awarded the Imaging
Beauty Contest Prize by the jury composed of F. Baron, P. Lawson, and S. Ridgway.
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Fizeau Prize 2012

Pr. Charles Townes!

Jointly sponsored by
IAU Commission 54
Observatoire de la Cote d'Azur

Best PhD Dissertation Prize 2012

Dr. Johannes Sahlmcmn.

Sponsored by

m innovation
for life

! Picture courtesy University of California, Berkeley -

Michelson Prize 2012

Dr. Olivier Chesneau

Jointly sponsored by
|IAU Commission 54
Mount Wilson Institute

Pr. John Monnier (279 from left),
with jury members P. Lawson,
F. Baron, and S. Ridgway,
(President of IAU Commission 54)

http://www.physics.berkeley.edu/research/faculty/townes.html
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5. PANEL DISCUSSION ON INTERFEROMETRIC IMAGING SOFTWARE

The panel discussion on Interferometric Imaging Software took place on 5 July 2012,
with Tom Herbst and John Monnier as moderators, and Fabien Baron, John Monnier
(University Michigan), and Eric Thiebaut (CRAL, University of Lyon) as panel members.
The discussion focused on two aspects of the present generation of software that will
be critical for the future of image reconstruction: the limitations of current algorithms in
terms of scientific prospects, and their ease of use by non-expert astronomers.

The shortcomings of current reconstruction packages had already been exposed in the
imaging talks preceding the discussion. In the current paradigm, image reconstruction
only deals with monochromatic snapshot images: the classic reconstruction procedures
do not take spectral or temporal dependencies info account. The panel dispelled the
notion that radio imaging packages in radio interferometry could be used for such
purpose, as they are less advanced than their optical counterparts. From the discussion
with the audience, it was concluded that current generic packages would provide
these capabilities at medium term, but that in the near future they may have to be
tailored for work on specific targets (e.g. spotted stars or young stellar objects).

The accessibility of reconstruction packages by non-expert interferometrists or even
non-interferometrists was then debated. Image reconstruction currently requires a high
level of expertise to set up the initial conditions of the reconstructions (regularization,
regularization weights, priors). Many members of the audience expressed the desire to
have reconstruction procedures much closer to black boxes, or at least to model-fitting
software such as LITPro by the JMMC. The panel pointed out that while simple targets
(such as binaries) may be reconstructed very easily in a black box manner, for more
complex objects the scientific content of reconstructions can only be interpreted if the
reconstruction procedure is well understood. This is the case in particular for committal
choices of priors/regularizers that have to be made to reconstruct young stellar objects
or spotted stars. It was also underlined that reconstruction algorithms do not produce
useful error bars on images at the moment, though progress is being made toward this
goal. Consequently the identification of artifacts is only possible through careful
consideratfion of the reconstruction parameters.

Members of the audience then suggested creating a global library/repository of
reconstruction packages similar to CASA in radio, or to the JMMC utilities for model-
fitting and observation preparation. However the panel pointed out that the use of
CASA itself is not widespread amongst radio astronomers that prefer to use packages
tailored to their specific science cases. As noted previously, a similar trend can now be
seen in optical interferometry. In addition, efforts going toward maintaining a global
library infrastructure could be seen as diverting resources from actual algorithmic
improvements. Moreover, the maijority of current packages are already very accessible
(free of charge or even free software), and official packages for 2nd generation VLTI
instruments (MATISSE and GRAVITY) will soon be offered to astronomers as well.
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The panel concluded the discussion by underlining again the growing interest for image
reconstruction, a fact clearly visible as the size of the audience attending the imaging
panel increases with each SPIE meeting.

6. PANEL DISCUSSION ON FUTURE DIRECTIONS

The panel discussion on Future Directions took place on 5 July 2012. It aftracted
approximately 50 people and lasted for 90 minutes. The format included a moderator
(S. Ridgway) and a panel (C. Haniff, G. Perrin, P. Hinz, T. ten Brummelaar, and F.
Delplancke). Approximately every 15 minutes the moderator posed a new question
(see Table 1), inviting comment first from a member of the panel and then from the
audience.

A very abbreviated paraphrasing of the discussion is given in Table 1. The scribe and
editor apologize for any distorfion or misattribution of contributions. Following the
discussion the moderator came up with the following reflections and summary.

Our community has been holding discussions like these for more than 20 years, and we
have seen a steady evolution of thinking. In the 1980's, we were very enthusiastic for
ambitious interferometers in space, or even on the moon—of course it did not happen,
and now we understand befter the challenges of developing large baselines in space.
In the 1990’s, as proftotype projects came intfo operation, we recognized that the
essential technology was in place to build an opftical VLA, and we touted the possibility
at every opportunity. We did not succeed in raising such a project to high priority in the
community, in spite of an initially sympathetic audience. For one reason, we could not
present a compelling science case for a general purpose interferometric observatory of
that scale. Entering the millennium, thinking turned towards the importance of amply
demonstrating the capability of the facilities that were already operating or in the
pipeline. In his infroduction to the 2002 “Interferometry for Optical Astronomy II” (SPIE
4838) Wes Traub quoted a stark sound bite from that meeting’s futures discussion: “We
need to deliver good science this decade or we are dead.”

Looking back from 10 years later, | think that we can take considerable satisfaction in
our response to that challenge. Both prototypes and facility-class instruments were built
and operated, inventing and demonstrating a wide variety of critical technology and
exploring a lot of interferometry parameter space. Demonstration of scientific success
may be partfially subjective, but the count of 420 refereed astrophysics papers
(including 12 in Nature and 4 in Science) since 2000 is a fact (easily verified thanks to
the JMMC-Malbet-Mella publication engine on OLBIN). Expected contributions (e.g.
YSO imaging) have been gratifying, and initially less familiar opportunities (e.g..
asteroseismology) have blossomed.

Meanwhile the community has what are arguably the most impressive interferometer
systems ever built in the queue for imminent deployment—namely, GRAVITY and LINC-
NIRVANA—in addition to very impressive new combiners in MATISSE and LBTI.
Remarkable new IR detectors are promised “real soon.” There is every reason to expect
a steady, if not accelerating, flow of innovative science as well as increasing
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productivity as we learn how to reduce, analyze, and interpret new kinds of data
becoming available for the first time.

The 2012 SPIE session suggests several possible trends. The discussion returned several
times to the merits of efficiency and simplicity (clearly a relative term here) as promoted
in the MROI philosophy and as exemplified in the minimalist architecture of a CARLINA.

Interferometry flourishes at ESO, and while it does not have a mandate like ELT, it at
least expects to compete for promised development resources on a level playing field
with other Paranal facilities.

Support for interferometry in the U.S. is soft at the agency level, as demonstrated by the
NASA decision to close Keck Interferometer. Space interferometry, which largely split
from this conference a few years ago, had a low profile at this SPIE. It will take the
community a while to recover from the heavy-handed termination of the Space
Interferometer Mission (SIM), which seemingly had answered every challenge served to
it. On the positive side, SIM/TPF/DARWIN studies mastered a lot of critical technology for
space interferometry. Meanwhile, a highly productive ground-based program persists
at CHARA thanks to a delicate balance of university funding, peer-reviewed
opportunities, and international participation.

7. CONCLUSIONS

As this conference shows, the technical development and evolution of interferometry,
and the impressive science production, continues unabated.

In spite of some hard knocks and setbacks—and there could be more—the field is in a
vigorous state: young enough to be flush with opportunity, small enough for a new-
comer tfo come to grips with, and successful enough to have earned respect. If only
Michelson could have seen it happen!

Our deep thanks go to our SOC for the support in producing the conference
programme, running the sessions and reviewing the proceedings, and to the panel
members for driving the lively discussions. And thanks to all participants for an
interesting conference. See you in two years in Montreal.

Francgoise Delplancke
Jayadev K. Rajagopal
Fabien Malbet
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Table 1. Minutes of the panel discussion on Future Directions
Participant

Moderator

C. Haniff

Question / Comment / Answer

What kinds of questions should we be looking at under the topic of Future
Directions, and what is the current context?

Questions for today:

1) Where are we today?

2) What is missing, science-wise?

3) Rank the missing items.

4) Lay out how to get to this goal.

My partial answers:

- We need: 4-6 telescopes; no high precision astrometry;
pectroscopic resolution of few tens to thousands; IR sensitivity
5th to10th mag at K band; baselines from 10m to 350m.

- We have not enough telescopes. The community has become
extremely cunning in milking a lot from very little. This is a pity.
Resources should be spent in parallel on increasing telescope
number.

T. ten Brummelaar

| agree. Images did wonders for CHARA. Before that, it was just another
interferometer fitting things to strange plots.

Moderator

Is imaging critical at VLTI?

R. Petrov

| disagree with Haniff's statement that “sensitivity and accuracy have much
lower priority” than increasing the number of telescopes. They are at least as
important, in particular at the VLTI, where the enhancement of the imaging
capability beyond 4T will be limited, even if adding small telescopes is very
important, and where there is a lot of room for improvements in both
sensitivity and accuracy.

C. Haniff

Very large telescopes are not key to sensitivity. CHARA is more than
competitive with VLTI. In practice, sensitivity turns out to be as related to
other design compromises as to size. 4 or 8m array is not a priority.

G. Perrin

Everything is connected. More telescopes means split light more ways and
leads to lose sensitivity. We need large telescopes for faint sources, then
more of those in flexible configurations and more efficient. But efforts must
be made on efficiency to decrease the required size of telescope to build
future affordable arrays (the goal should be to build sensitive facilities with 2-
3 m telescopes that can be moved around). E.g. GRAVITY is optimized very
carefully and sfill the throughput is only 1%. A fundamental look at the way
we transport and detect photons is necessary. In IR the situation is improving
thanks to IR APD with currently 3e- RON and possibly 1e-in the near future.

M. Mutterspaugh

Optimisation vs Versatility is a trade-off.

W. Jaffe

What is the killer app for this increased sensitivity 2

J. Meisner

| disagree with Guy. With fringe-tracking and coherent integration, the
effective SNR as integrated over multiple baselines does not suffer due to
that division of light; there is no loss of information content. Also important is
that the information content will be increased according to the logarithm of
the precision of a visibility measurement relative to the a priori knowledge of
that visibility.

G. Perrin

But practical matters mean that the more you split, the more difficulties you
will have.
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Moderator Where can we hope to go with university-scale interferometer projects?

T. ten Brummelaar

The Decadal Review had a very negative effect. NSF, NASA reacted solely
to the main report, whereas interferometry was highlighted in many of the
secondary papers. University based projects are very important. All except
VLTl (and excluding LBTI) are university class. All are on the hairy edge of
survival. We should improve the capabilities and improve their access. We
need fo support existing capabilities.

Moderator

What is the biggest dream for CHARA?

T. ten Brummelaar

More telescopes and AO on all telescopes, in that order. Also a wider
participation from the community.

C. Haniff

One should remember that UK is not all ESO. But there is no university support
in UK. “We've paid for ESO" is the general attitude to all university projects,
not limited to interferometry.

F. Delplancke

Even as ESO representative here, | am very supportive of university projects.
VLTl is not the right platform for testing new technologies, ideas or
experiments. Eg. PIONIER, a very successful visitor instrument, is based on
IOTA experience (as VINCI was too) and it would need even more
standardisation to become a general-user VLTI instrument. PIONIER success is
the result of a long process that takes efforts and time before coming to the
VLTI. If we want to test new concepts and be flexible, university based
projects on smaller facilities are needed. ESO should not eat everything
around interferometry in Europe.

H. McAlister CHARA is 65% University funding. Today we could not do this. So universities
cannot be expected to put a lof more money into interferometry.
Moderator US and Europe were on the same path 10 years ago. Then Keck vs VLTI

difference came about.

F. Delplancke

P. Hinz Universities produce future builders, not just researchers today.
Moderator | How should and can the VLTI evolve in the ELT era?

The situation of interferometry in Europe is not as dark as in the US, but is not
bright either. Astrometry and phase referencing are encountering difficulties,
but there is sfill some hope for PRIMA. MATISSE and GRAVITY are being built
and should be delivered by 2015 to the observatory. Beyond that new VLTI
instrumentation will be on equal footing (and competition) with any other
new VLT project of instrument. One instrument (or upgrade) every year for
the next 10 years is the current perspective. But no investment on VLTI
infrastructure is foreseen. So we could hope to get one additional VLTI
insfrument if the science case is interesting.

ESO is preparing a white paper on the future of La Silla-Paranal observatory
in the ELT era. All opfions are open from a tactical view (box thinking) to a
new strategic view (breaking the operation paradigm) and from an
evolution to a revolution. A first draft should be presented in October. So
now is the moment to give feedback on what we would like fo have on
interferometry.

D. Mourard

VLTI and ELT are complementary

F. Delplancke

But a dedicated spectroscopic survey role for one VLT could kill VLTI, e.g. if a
prime focus is installed.

S. Kraus

ALMA has similar science, so there is competition.
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J. Monnier

ELT and Interferometry are completely different! Science cases are different.
Lots of science is unique to interferometry (YSOs, etc.). Interferometry is more
like a mid-scale program (e.g. wide-field capability). If you don't emphasize
this, we end up in a very defensive posture. We should stop talking about
ELTs in this context. We should compete with the right crowd. Stars vs Stars.
Many reports agree on this.

C. Haniff

| agree with Monnier. But if the level playing field is VLTI vs VLTs, then the
cosmologists will win. Like VLTI vs ELT. It is not a fair/helpful comparison.

Moderator

(To Delplancke) Is there any structure for community input to ESO2

F. Delplancke

The future VLTI Programme Scientist (to be hired soon) can be a medium. Ell
(European Interferometric Initiative) should participate to define VLTI future.
ESO should be made well aware that the VLTl is now unique by the
combination of several big telescopes. There are "plenty" of other single 8m
telescopes in the world that could be used for surveys and the VLTI should
not be sacrificed.

T. ten Brummelaar

Moderator

P. Hinz

We should co-opft stellar astronomy support. This means going to meetings
and inspiring.

Is there a need for and potential for large-telescope interferometry in the ELT
era and beyond, and what is it?

LBTl is a large aperture interferometer. Aperfure Masking is an example of
intfeferometry with full apertures. One way for broader community fo
appreciate interferometry is using interferometric techniques in ELT calls.
Aperture masking on the ELT is interferometry with 20-30 m baselines and a
lot more sensitivity. That would cover e.g. the study of the evolution of
planets and complex structures. So we should combine long baselines with
the ELT.

Moderator Do we need even larger unit telescopes?

G. Perrin During the 2006 NOAO Workshop, one idea was large VLA-like Opfical Array.
Another was short baselines with 10 or 20 m telescopes. ELT would be
confusion limited and this would go beyond that.

Moderator This was a Roadmap meeting. The proceedings are on the NOAO web
pages:
http://www.noao.edu/meetings/interferometry/

C. Haniff Getting a large number of 6-8m telescopes is difficult. The MRO is designed

for 17% throughput. So good sensifivity can be obtained with smaller
telescopes. Large UTs are not a sensible idea for the next 10 years.

D. Mozurkewich

My impression is that there is much more science coming out of the ATs than
out of the UTs, in part due to competition with single-telescope observations
but also due fto infrinsic problems with big telescopes: vibrations and
complicated delay paths. There is a knee in the cost-benefit curve at a few
meters.

F. Delplancke

However the nice AGN results presented today were only possible thanks to
the UTs. If we are not sensitive, we quickly run out of targets, like MIDI now.
MIDI was quickly limited on ATs. Imaging with 4 ATs and PIONIER is
complementary but does not replace UT observations.

A. Mérand

Big felescopes are not the final answer. Simple, befter throughput, new
detectors are also needed for sensitivity.

B. Mennesson

Outriggers might have saved Keck. VLTI is in good position with both small
and large telescopes. Should we test on small telescopes and then go fo the
big ones?
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G. Perrin

The UT's versatility means that they are not optimized for anything. Vibratfions
hurt interferometry.

M. Ireland

Vibrations are made much worse by long optical frains. Surely a fiber feed
building on OHANA is a solution here?

G. Perrin

I have to say yes! 300 m of fiber at OHANA-Keck had still a 50% throughput in
the K band (90% with J and H band fibers) (just fiber part). However out-of-
fiber delays is a problem. Fibers with zero dispersion would be the key to
build fibered delay lines (Asymmetric lengths for delay are impossible
without zero-dispersion fibers unless at ultra-high angular resolution). We are
gefting into the next question here...

M. Ireland

Moderator

G. Perrin

| don't see delay as a problem. Going out and back into a fiber in an MROI-
style vacuum delay line with fip/filt infernal metrology should provide a high
efficiency solution.

What R&D is needed, where can it be done, who will do it, how can it be
funded?

3 points. Sensitivity, fringe tracking and beam combination technologies.

Sensitivity is the key in several respects including future large arrays: more
sensifivity means smaller telescopes, longer baselines, more sources
including reference sources for co-phasing. Smaller telescopes are
important in several respects: better credibility for future large arrays in a
very competitive funding contfext (E-ELT, SKA, CTA ...) and possibility to build
movable telescopes for high-fidelity imaging with 4-6 telescope arrays .

Ways for better sensitivity:

- Reduce detector noise: it is already the case in the visible, NIR
APD detectors need to be improved to reach better than le-
RON;

- Efficiency: explore dll-fiber approach and bulk optics approach;
reduce number of opfics; vacuum; better materials;

- Beam combiners: explore design, materials, functions to
improve integrated and bulk optics beam combiners.

Fringe tracking: Shao - Colavita did this in the 80s. Now it is becoming
common place. There is room for improvement: algorithms (to reduce
vibration impact, using predictive commands, and optimizing loops as is
done in AQ, ...), beam combiner design for fringe tracking, booftstrapping
techniques...

Beam Combination:
- Improve current designs (infegrated optics already mentioned);
- All use same 2 types (mulfi-axial at camera focus or co-axial
with beam splitter or equivalent);
- Explore alternative beam combining schemes like the
hypertelescope.

H. Le Coroller

The question is how best to recombine apertures in focal plane: pair-wise vs
all in one, etc. Problem to build big Carlina (>200-300 m). In the future, is it
possible to have (to attract) a large scientific community with numerous
programs of observation for a 50-100 m dilute telescope?

W. Jaffe

As future R&D, | would recommend extremely high DI/I, fransport without
dispersion, new recombiners.
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V. Romero

How to fund all this2 Military and commercial sources should be sought. E.g.
DARPA is funding a fiber fed interferometer.

T. ten Brummelaar

They were not interested in our input.
Fibers are essential as they would avoid vacuum tubes all over the place,
and large mirrors for long transport.

C. Haniff

| disagree with some of you. | believe that the technology development has
been amply demonstrated. Vacuum works. We do not need much R&D.
AMOS builds low vibration telescopes. 8" beam tubes are trivial. CHARA
MIRC combiners work. | think it is incorrect to suggest we don’t know how to
design multi-telescope beam combiners in an efficient way.

J. Meisner

One should forget the idea of fiber delay lines, as unequal fiber lengths will
always entail huge dispersion; waveguides cannot ever be made non-
dispersive. A delay line using mirror reflection works and is efficient! With laser
metrology over beam width and low-order local AO, OPD vibrations and
local seeing can be cancelled.

D. Mozurkewich

Moderator

R. Petrov

Fibers can work if we put small telescopes on a platform which points
toward our target. There would be no delay to compensate, equal fiber
lengths so no dispersion and therefore a simple system with high throughput.
While past technology demonstirations suffice for major projects, there are
stil important areas for development. Are there any concepts or
technologies, not yet discussed today, that have the potential to be game-
changing for the future of interferometry?

With the technology that can bring magnitude 13 at MROI we could be
above magnitude 15 with the UTs, and then decisively change the sky
coverage for off-axis fringe tracking. This would allow really going beyond
stellar physics and the brighter AGNs. This needs R&D, and is a key goal at a
10 year timescale.

G. Perrin

We still need to improve combiners.

F. Malbet

The complexity of interferometers is the problem. We should increase the
potential of current arrays, break the paradigm, simplify interferometry, go
toward hypertelescopes, OHANA, delay in fiber, efc...
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