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Spitzer Space Telescope — General Observer Proposal #60071

A Comprehensive Study of Dust Formation in Type II SNe with HST, SST, and Gemini

Principal Investigator: Jennifer E. Andrews
Institution: Louisiana State University
Electronic mail: jandrews@phys.lsu.edu

Technical Contact: Jennifer E. Andrews, Louisiana State University

Co-Investigators:

Geoffrey Clayton, Louisiana State University
Karl Gordon, STScI

Ben Sugerman, Goucher College

Doug Welch, McMaster University

Margaret Meixner, STScI

Mike Barlow, University College London
Barbara Ercolano, Harvard CfA

Joseph Gallagher, Louisiana State University

Science Category: nearby galaxies (2z<0.05, v_sys<15,000 km/s)
Observing Modes: IracPostCryoMap
Hours Requested: 6.3

Proprietary Period: 365

Abstract:

Recent detections of large amounts of dust in high redshift galaxies imply that
Type II supernovae (SNe) may be important dust contributors. The dust in high-z
galaxies must come from young, massive stars, so Type II SNe are one of the few
possible sources. We propose to continue monitoring of four nearby Type II SNe:
2004et, 2007it, 2007oc, and 2007od, in order to study dust formation in the
ejecta of Type II SNe. The three observational signatures of this dust formation
include, a decrease in the continuum brightness in the visible, a developing
infrared excess, and asymmetric, blue-shifted emission-line profiles. With
Spitzer, we will be able to carefully study the IR emission, and put strong
constraints on the dust mass and how the dust changes with time. The proposed
observations will be combined with previous epochs of Spitzer data and
coordinated, already approved Gemini and HST observations. We may be able to
double the number of Type II SNe known to have shown all three dust formation
signatures. This increased sample size will help us to better understand what
fraction of Type II SNe produce dust, how much dust they produce, and how
conditions in the SNe ejecta affect the dust formation. These estimates will
help us to deduce whether Type II SNe can be a major source of dust in young,
high redshift galaxies.

Spitzer Space Telescope — General Observer Proposal #60116

Extended Stellar Distributions in M83

Principal Investigator: Kate L. Barnes
Institution: Indiana University
Electronic mail: barneskl@astro.indiana.edu

Technical Contact: Daniel A. Dale, University of Wyoming

Co-Investigators:

Liese van Zee, Indiana University

Daniel Dale, University of Wyoming

Daniela Calzetti, University of Massachusetts
Julianne Dalcanton, University of Washington
James Bullock, University of California Irvine
Rupali Chandar, University of Toledo

Science Category: nearby galaxies (2<0.05, v_sys<15,000 km/s)
Observing Modes: IracPostCryoMap
Hours Requested: 30.0

Proprietary Period: 365

Abstract:

The outer disks of galaxies provide a unique environment for studies of disk
growth and galaxy formation. Due to the long dynamical timescales in the outer
disk, stellar structures such as breaks, truncations, and tidal streams persist
over billions of years. Deep imaging of these structures allows us to trace the
history of the galaxy’s accretion events and evolution, thus providing essential
constraints on current models of galaxy formation. Here we are proposing for
deep IRAC imaging of the prototypical star—-forming galaxy, M83, to conduct a
pilot study for a larger survey of the outer disk of nearby galaxies. M83 has a
rich set of ancillary data that will allow for a multiwavelength analysis of the
stellar populations throughout the outer disk. Existing ACS data will allow for
a direct calibration of the observed IR surface brightness to a stellar mass
density. Comparison of deep IR and UV integrated light profiles will reveal
variations in the stellar populations and provide a unique test case for models
of disk growth.
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Principal Investigator:
Institution:
Electronic mail:

Technical Contact:

Spitzer Space Telescope — General Observer Proposal #60072

The 3.6 micron Surface Brightness Profiles of Outer Disks: NGC 4625 and M 83

Stephanie J. Bush
Harvard University
sbush@cfa.harvard.edu

Stephanie J. Bush, Harvard University

Spitzer Space Telescope — General Observer Proposal #60088

Spitzer/IRAC Study of Stellar Streams Around Nearby Galaxies

Principal Investigator:
Institution:
Electronic mail:

Technical Contact:

Seppo Laine
Caltech
seppo@ipac.caltech.edu

Seppo Laine, Caltech

Co-Investigators:

Robert Kennicutt, Institute of Astronomy, Cambridge
Giovanni Fazio, Harvard-CfA

Matt Ashby, Harvard-CfA

Ben Johnson, Institute of Astronomy, Cambridge
Fabio Bresolin, Institute for Astronomy, Hawaii

Science Category: nearby galaxies (z<0.05, v_sys<15,000 km/s)
Observing Modes: IracPostCryoMap
Hours Requested: 5.6

Proprietary Period: 365

Abstract:

The outer regions of galactic disks have been a topic of increased interest
since ultraviolet observations with the GALEX observatory demonstrated that
nearly 30% of galaxies show extended UV emission and star formation, tracing to
well beyond the optical radius (R25). Although young stellar populations in
these disks are being studied intensively in the UV and H-alpha, very little is
known about the older stellar population of outer disks. We request 16.8 hours
to image the outskirts of two prototype 'XUV’ (extended UV emission) galaxies,
with sufficient depth and field coverage to measure their 3.6 micron profiles.
Using these profiles we will derive radial stellar mass profiles, UV-IR color
profiles, and gas fraction profiles. These will allow us to address several
critical questions about the formation and evolution of these outer disks and
the host galaxies themselves.

Co-Investigators:

Steven Majewski, U. Virginia

Carl Grillmair, Spitzer Science Center
Matthew Ashby, CfA/Harvard

David Martinez-Delgado, IAC, Spain
Richard Arendt, CRESST/UMBC/GSFC

R. Jay GaBany, Blackbird Observatory

Science Category: nearby galaxies (2<0.05, v_sys<15,000 km/s)
Observing Modes: IracPostCryoMap
Hours Requested: 23.1

Proprietary Period: 365

Abstract:

Minor mergers and satellite accretion events have the ability to dramatically
change the appearance of the parent galaxy and even cause substantial evolution
from bulgeless galaxies toward early-type disk galaxies and ellipticals. They
also presumably take place at a much higher frequency than the more spectacular
major mergers. We propose to characterize the stellar populations of
extragalactic tidal stellar streams with ultra-deep IRAC channel 1 observations
. These observations take advantage of IRAC'’s unique capability to detect
extended, faint surface brightness emission, and will push IRAC to new
frontiers. We seek to observe two edge-on disk galaxies which have known visible
light stellar streams, and determine the visible light - infrared colors of the
streams. This will help us to determine the structural types and stellar masses
of the disrupted companion galaxies, which has immediate significance on the
understanding of bulge formation, halo build-up and numerous other important
topics that have been proposed to occur with the help of minor mergers. We ask
for a total of 23.1 hours of observing time with IRAC.
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Spitzer Space Telescope — General Observer Proposal #60007

The Spitzer Survey of Stellar Structure in Galaxies (S4G)

Principal Investigator: Kartik Sheth
Institution: California Institute of Technology
Electronic mail: kartik@astro.caltech.edu

Technical Contact: Kartik Sheth, California Institute of Technology

Co-Investigators:

Joannah Hinz, University of Arizona

Armando Gil de Paz, UCM, Madrid

Michael Regan, STScI

Karin Menendez-Delmestre, Carnegie Observatories

Eva Schinnerer, Max-Planck-Institut fur Astronomie, Heidelberg
Bruce Elmegreen, IBM

Debra Elmegreen, Vassar College

Lia Athanassoula, OAMP, France

Ron Buta, Univesity of Alabama

Albert Bosma, OAMP, France

Tom Jarrett, Caltech

Luis Ho, Carnegie Observatories

Lee Armus, Caltech

Barry Madore, Carnegie Observatories

Dennis Zaritsky, University of Arizona

Juan Carlos Munoz-Mateos, UCM, Madrid

George Helou, Caltech

Dimitri Gaditto, Max Planck Institute for Astrophysics
Chien Peng, NRC, Canada

Jason Surace, Caltech

Karen Masters, University of Portsmouth

Patrick Ogle, Caltech

Bahram Mobasher, University of California at Riverside
Mark Seibert, Carnegie

Jin Koda, Caltech

Peter Capak, Caltech

Eija Laurikainen, University of Oulu, Finland

Heikki Salo, University of Oulu, Finland

Johan Knapen, Instituto de Astrofisica de Canarias, Spain

Science Category: nearby galaxies (z<0.05, v_sys<15,000 km/s)
Observing Modes: IracPostCryoMap
Hours Requested: 637.2

Proprietary Period: 0

Abstract:

We propose the ultimate survey of the distribution of stellar structure in the
nearby universe using IRAC’s 3.6 and 4.5 micron channels. Deep observations of
the stellar mass distribution, down to 0.1 Msun per sg. pc for a sample of
~2,300 nearby (d<40Mpc) galaxies, will provide an unprecedented dataset for
studies of structure formation during galaxy evolution. Such observations will
provide answers to some of the most fundamental questions of our field: how are
outer disks and halos formed? how do galaxy interactions affect the formation
and evolution of galactic structures? which structural parameters govern
internal galaxy evolution? Our large unbiased sample of all Hubble types ranging
from dwarfs to spirals to ellipticals will allow for such structural studies,
not only as a function of stellar mass, but also as a function of environment,
and the output of such an immense survey will serve as a vital testbed for
cosmological simulations predicting the mass properties of present-day galaxies.

Spitzer Space Telescope — General Observer Proposal #60094

Faint Stellar Distributions in Extended HI Disks

Principal Investigator: Liese van Zee
Institution: Indiana University
Electronic mail: vanzee@astro.indiana.edu

Technical Contact: Daniel A. Dale, University of Wyoming

Co-Investigators:

Daniel A. Dale, University of Wyoming

Kate L. Barnes, Indiana University

Daniela Calzetti, University of Massachusetts
Julianne J. Dalcanton, University of Washington
James S. Bullock, University of California Irvine
Rupali Chandar, University of Toledo

Joannah L. Hinz, University of Arizona

Science Category: nearby galaxies (z<0.05, v_sys<15,000 km/s)
Observing Modes: IracPostCryoMap
Hours Requested: 69.6

Proprietary Period: 365

Abstract:

In Lambda-CDM models, galactic disks are built through the accretion of small
satellites and through in situ star formation activity. We propose to obtain
deep observations with IRAC bands 1 and 2 to trace the faint extended stellar
component of nearby gas-rich galaxies in order to investigate models of galactic
disk formation and growth. While little is currently known about the full
spatial extent of the stellar component within a dark matter halo, we have
identified a sample of 5 gas-rich galaxies with extremely large HI disks

(D_HI/D opt > 5) as being the most likely candidates to harbor extended faint
stellar populations. The proposed deep IR observations will allow us to trace
their stellar distributions to unprecedented levels at wavelengths that are
insensitive to both dust extinction and the galaxy’s star formation history.
Because our observations are exploratory in nature, we also propose observations
of a control sample of 4 gas-rich galaxies with normal HI distributions
(D_HI/D_opt ~ 2) in order to investigate the extent and nature of faint stellar
populations in the outer disks of galaxies. Comparison of the observed IR
surface brightness profiles with multiwavelength data (from UV to radio) will
reveal the characteristics of the extended disk and provide insight into disk
growth and evolution of gas—-rich galaxies.
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Spitzer Space Telescope — General Observer Proposal #60034

The IRAC Lensing Survey: Achieving JWST depth with Spitzer

Principal Investigator: Eiichi Egami
Institution: Steward Observatory, University of Arizona
Electronic mail: eegami@as.arizona.edu

Technical Contact: Eiichi Egami, Steward Observatory, University of Arizona

Co-Investigators:

Richard Ellis, Caltech

Giovanni Fazio, CfA

Jiasheng Huang, CfA

Linghua Jiang, University of Arizona
Jean—-Paul Kneib, Laboratoire d'Astrophysique de Marseille
Roser Pello, Observatoire Midi-Pyrenees
Johan Richard, University of Durham
George Rieke, University of Arizona
Daniel Schaerer, Observatoire de Geneve
Graham Smith, University of Birmingham
Daniel Stark, University of Cambridge
Mike Werner, JPL

Science Category: high-z galaxies (z>0.5)
Observing Modes: IracPostCryoMap
Hours Requested: 526.4

Proprietary Period: 0

Abstract:

Massive clusters of galaxies are now recognized as very effective ’cosmic
telescopes’. Because of the gravitational lensing effect, they can amplify
significantly the background sources - by factors of a few tens — thereby
bringing into view faint sources that would otherwise be unobservable. Note that
in the background-limited case, which is applicable to IRAC observations, a
factor of 20-30 gravitational amplification translates into increasing the
integration time by a factor of 400-900. Because of this tremendous gain in
sensitivity, IRAC imaging of lensing clusters will allow us to achieve JWST
depth (~10 nJy) with Spitzer. Despite this great possibility, however, the full
potential of the lensing cluster technique has not yet been realized due to the
small number of clusters that have well-constrained accurate mass models. Here,
we propose to conduct an IRAC imaging survey of 47 massive lensing clusters (5
hours/band, 2 bands) for which we have constructed accurate mass models through
many years of intensive imaging/spectroscopic campaigns with HST, Keck, and VLT
telescopes. This is the first time when such a large, statistical sample of
clusters will be systematically employed to probe high-redshift Universe, and
this proposed IRAC survey is a key component of our comprehensive program, which
includes HST/WFC3 and Herschel observations starting next year. Scientifically,
we will use the obtained IRAC data to (1) characterize z>6 galaxies (expecting
~50 z~7-8 galaxy detections), (2) support future Herschel and ALMA surveys, and
(3) search for z>6 supernovae. The resultant data set will be a great legacy of
Spitzer, allowing us to start tackling JWST sciences well before its launch.

Spitzer Space Telescope — General Observer Proposal #60022

SEDS: The Spitzer Extended Deep Survey

Principal Investigator: Giovanni Fazio
Institution: Harvard-Smithsonian Astrophysical Observatory
Electronic mail: gfazio@cfa.harvard.edu

Technical Contact: Steven Willner, Center for Astrophysics

Co-Investigators:

Rick Arendt, NASA/GSFC

Matt Ashby, Smithsonian Astrophysical Observatory
Pauline Barmby, University of Western Ontario

Eric Bell, Max-Planck-Institute for Astronomy
Rychard Bouwens, UC Santa Cruz

Andrea Cattaneo, Astrophysical Institute, Potsdam
Thomas J. Cox, Smithsonian Astrophysical Observatory
Darren Croton, Swinburne University

Romeel Dave, University of Arizona

James Dunlop, UBC Vancouver

Eiichi Egami, University of Arizona

Sandy Faber, UC Santa Cruz

Kristian Finlator, University of Arizona

Puragra Guhathakurta, UC Santa Cruz

Jiasheng Huang, Smithsonian Astrophysical Observatory
Lars Hernquist, Harvard-Smithsonian CfA

Joseph Hora, Smithsonian Astrophysical Observatory
Garth Illingworth, UC Santa Cruz

Alexander Kashlinsky, NASA/GSFC

Anton Koekemoer, Space Telescope Science Institute
David Koo, UC Santa Cruz

Ivo Labbe, Carnegie Observatories

Kamson Lai, Smithsonian Astrophysical Observatory
Yuexing Li, Smithsonian Astrophysical Observatory
Lihwai Lin, Institute of Astronomy and Astrophysics, Academia
John Mather, NASA/GSFC

Houjun Mo, UMass Amherst

Harvey Moseley, NASA/GSFC

Kirpal Nandra, Imperial College, London

Jeffrey Newman, University of Pittsburgh

Kai Noeske, Smithsonian Astrophysical Observatory
Masami Ouchi, Carnegie Observatories

Dimitra Rigopoulou, Oxford University

Hans-Walter Rix, Max-Planck-Institute for Astronomy
Brant Robertson, University of Chicago/KICP

Vicki Sarajedini, UF Gainesville

Luc Simard, NRC/Herzberg Institute of Astrophysics
Howard Smith, Smithsonian Astrophysical Observatory
Arjen van der Wel, Max-Planck-Institute for Astronomy
Casey Papovich, Texas A&M University

Risa Wechsler, Stanford University/KIPAC

Ben Weiner, University of Arizona

Stijn Wuyts, Smithsonian Astrophysical Observatory
Toru Yamada, Tohoku University

Haojing Yan, Carnegie Observatories

Gillian Wilson, UC Riverside

Science Category: high-z galaxies (z>0.5)
Observing Modes: IracPostCryoMap
Hours Requested: 2108.0

Proprietary Period: 0

Abstract:

The Spitzer Extended Deep Survey (SEDS) will provide a unique opportunity to
obtain the first complete census of the assembly of stellar mass and black holes
as a function of cosmic time back to the era of reionization, yielding unique
information on galaxy formation in the early Universe. The survey will also
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measure galaxy clustering over a wide redshift range, which will provide the
critical link between galaxies and their dark matter halos and critical tests of
models of early star formation. SEDS will achieve these goals by tracing the
stellar mass growth in mass—-selected samples of galaxies via their broadband
spectral energy distributions. The baseline proposal is an unbiased survey with
12 hours/pointing at 3.6 and 4.5 microns over five well-studied fields of 0.90
square degree total. We expect to find (a) >10,000 galaxies at z = 4--6
(including ~1000 galaxies at z = 6), reaching galaxies down to ~5 x 10”9 Msun at
z = 6, necessary to robustly measure M* at that redshift, i.e., the galaxies
that dominate the global stellar mass density, and (b) >100 massive galaxies at
z = 7, which will firmly anchor the high mass end of the early galaxy
populations and provide targets bright enough for future spectroscopic follow-up
with 20--30 meter telescopes, JWST, and ALMA. The proposed five—-field deep
survey will enable several secondary science objectives. These include: (1)
galaxy evolution in the redshift range z ~ 1--4, (2) AGN variability, and (3)
measurement of the cosmic infrared background spatial fluctuations. SEDS is the
most efficient and most highly optimized program that we can imagine to achieve
core scientific goals of the warm mission. The opportunity to probe the Universe
so widely and at such a depth at mid-IR wavelengths will not come again in the
foreseeable future. SEDS is a unique program that will leave an important legacy
for years to come.

Spitzer Space Telescope — General Observer Proposal #60158

Two Lensed Ly—-A Emitters at z ~ 5

Principal Investigator: Michael D. Gladders
Institution: University of Chicago
Electronic mail: gladders@oddjob.uchicago.edu

Technical Contact: Michael D. Gladders, University of Chicago

Co-Investigators:

Eva Wuyts, University of Chicago

Benjamin Koester, University of Chicago

Matthew Bayliss, University of Chicago

Keren Sharon, University of Chicago

Joseph Hennawi, University of California, Berkeley
Masamune Oguri, Stanford University

Science Category: high-z galaxies (z>0.5)
Observing Modes: IracPostCryoMap
Hours Requested: 1.8

Proprietary Period: 365

Abstract:

We propose 3.6 micron imaging of two newly discovered Ly-A emitters at z=5.0
and 5.2. These spectroscopically confirmed sources, located behind a pair of
strong lensing clusters from the SDSS Giant Arcs Survey, are lensed and appear
an order of magnitude brighter than the small samples of typical Ly-A emitters
previously found at high redshifts in ultra-deep fields. As such they offer the
opportunity for detailed individual study which these other sources do not, and
can be well measured in modest (less than 1 hour) total integrations. The
proposed observation provides a critical measure of the presence or absence of
older stars in these objects, and hence helps constrain stellar mass, and in
conjunction with ground-based near—-IR imaging will yield a detailed picture of
the spectral energy distribution of these sources from rest—frame UV to optical
wavelengths.
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Spitzer Space Telescope — General Observer Proposal #60024

SERVS: the Spitzer Extragalactic Representative Volume Survey

Principal Investigator: Mark Lacy
Institution: Spitzer Science Center
Electronic mail: mlacy@ipac.caltech.edu

Technical Contact: Mark Lacy, Spitzer Science Center

Co-Investigators:

Duncan Farrah, University of Sussex

Matt Jarvis, University of Hertfordshire
Seb Oliver, University of Sussex
Alastair Edge, University of Durham
Alberto Franceschini, University of Padua
Andreea Petric, SSC

Angela Mortier, Royal Observatory Edinburgh
Antonio Cava, IAC

Aprajita Verma, University of Oxford
Carol Lonsdale, NRAO

Claudia Maraston, University of Portsmouth
Dave Alexander, University of Durham
David Bonfield, GSFC

Eduardo Gonzales, University of Cambridge
Eelco van Kampen, ESO

Eleanor Dyke, University of Hertfordshire
Glen Parish, University of Hertfordshire
Harry Ferguson, STScI

Huub Rottgering, Leiden

Ian Smail, Durham

Anna Sajina, Haverford College

Evanthia Hatziminaoglou, ESO

Ismael Perez-Fournon, IAC

James Dunlop, UBC

Jason Surace, SSC

Jim Geach, Durham

Jose Afonso, Lisbon

Katherine Romer, University of Sussex
Kevin Xu, IPAC

Mauguerite Pierre, CEA

Markos Trichas, Imperial

Masami Ouchi, OCIW

Mattia Vaccari, Padova

Michael Rowan-Robinson, Imperial

Nick Seymour, MSSL

Nieves Castro, IAC

Olivier LeFevre, Marseille

Peter Thomas, Sussex

Philip Best, Edinburgh

Rob Ivison, ROE

Ross McLure, ROE

Samantha Hickey, Hertfordshire

Scott Chapman, Cambridge

Sebastian Foucaud, Nottingham

Susan Ridgway, CTIO

Tony Readhead, Caltech

Science Category: high-z galaxies (z>0.5)
Observing Modes: IracPostCryoMap
Hours Requested: 1400.0

Proprietary Period: 0

Abstract:

We will use warm Spitzer to image 18deg”2 of sky to microJy depth. This is deep
enough to undertake a complete census of massive galaxies from z~6 to ~1 in a
volume ~0.8Gpc”3, large enough to overcome the effects of cosmic variance, which
place severe limitations on the conclusions that can be drawn from smaller

fields. We will greatly enhance the diagnostic power of the Spitzer data by
performing most of this survey in the region covered by the near-IR VISTA-VIDEO
survey, and in other areas covered by near-IR, Herschel and SCUBA2 surveys. We
will build complete near-infrared spectral energy distributions using the superb
datasets from VIDEO, in conjunction with our Spitzer data, to derive accurate
photometric redshifts and the key properties of stellar mass and star formation
rates for a large sample of high-z galaxies. Obscured star formation rates and
dust-shrouded BH growth phases will be uncovered by combining the Spitzer data
with the Herschel and SCUBA2 surveys. We will thus build a complete picture of
the formation of massive galaxies from z~6, where only about 1% of the stars in
massive galaxies have formed, to z~1 where ~50% of them have. Our large volume
will allow us to also find examples of rare objects such as high-z quasars
(~10-100 at z>6.5), high-z galaxy clusters (~20 at z>1.5 with dark halo masses
>10"14 solar masses), and evaluate how quasar activity and galaxy environment
affect star formation. This survey makes nearly optimal use of warm Spitzer;

(a) all of the complementary data is either taken or will be taken in the very
near future, and will be immediately publicly accessible, (b) the slew overheads
are relatively small, (c) the observations are deep enough to detect high
redshift galaxies but not so deep that source confusion reduces the effective
survey area.
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Spitzer Space Telescope — General Observer Proposal #60059

Are the brightest Lyman Alpha Emitters at z=5.7 primeval galaxies?

Principal Investigator: Christopher E. Lidman
Institution: European Southern Observatory
Electronic mail: clidman@eso.org

Technical Contact: Christopher E. Lidman, European Southern Observatory

Co-Investigators:

Heath Jones, Anglo-Australian Observatory

Eduard Westra, Harvard-CfA

Christian Tapken, Max Planck Institute for Astronomy
Matthew Hayes, Geneva Observatory

Klaus Meisenheimer, Max Planck Institute for Astronomy

Science Category: high-z galaxies (z>0.5)
Observing Modes: IracPostCryoMap
Hours Requested: 11.2

Proprietary Period: 365

Abstract:

Wide-field, narrow-band surveys have proven to be effective at finding very high
redshift galaxies that emit brightly in the Lyman alpha line - the so-called
Lyman alpha emitters (LAEs). It was through this technique that the most distant
spectroscopically confirmed galaxy, a galaxy at z=6.96 (Iye et al. 2006), was
discovered. Considerable effort is currently being spent on discovering these
galaxies at ever higher redshifts by extending this technique into the near-IR.
In contrast to this effort, there has been relatively little work on
understanding these galaxies. In particular, how do LAEs relate to other high
redshift galaxies, such as those discovered through drop out techniques, and,
more importantly, what role LAEs play in re-ionising the universe, if any. We
recently discovered two extremely luminous LAEs at z=5.7. These LAEs are among
the brightest LAEs ever discovered at this redshift. In a recent paper by Mao et
al. (2007), the brightest LAEs are associated to the most massive halos. One of
these targets was successfully observed with the IRAC 3.6 micron imager on
Spitzer during cycle 5. These data, when combined with constraints that we
derive from our deep ground-based spectroscopic data, indicate that the bulk of
the flux at 3.6 microns comes from a stellar population that is considserably
older than the stars that dominate the flux in the UV. We propose to complete
the project and image the second target. These data will enable us to estimate
the age and mass of the stellar burst that produces the Lyman alpha line, to
estimate the contribution from an older stellar population and to estimate the
fraction of Lyman continuum photons that escape the galaxy and are thus
available to re-ionise the universe.

Spitzer Space Telescope — General Observer Proposal #60147

Gas without stars? Elucidating the nature of a highly unusual CO line emitter in
the early universe.

Principal Investigator: Nicole P. Nesvadba
Institution: Institut d'Astrophysique Spatiale
Electronic mail: nicole.nesvadba@ias.u-psud.fr

Technical Contact: Nicole P. Nesvadba, Institut d’Astrophysique Spatiale

Co-Investigators:

Nick Seymour, Mullard Space Science Laboratory
Francois Boulanger, Institut d'Astrophysique Spatiale
Matthew Lehnert, Observatoire de Paris

Phil Appleton, IPAC

Guilaine Lagache, Institut d’Astrophysique Spatiale
Carlos De Breuck, ESO, Garching

Science Category: high-z galaxies (z>0.5)
Observing Modes: IracPostCryoMap
Hours Requested: 2.2

Proprietary Period: 365

Abstract:

We propose to obtain deep IRAC photometry at 3.6um to investigate the nature of
a highly peculiar, luminous CO line emitter which does not appear to be
associated with a significant stellar mass. TXS0828+193 SWl1l/2 is in the halo of
the powerful radio galaxy (HzRG) TXS0828+193 at redshift z~2.6, at a radial
distance of 85 kpc from the radio galaxy and near the hot spot of the radio jet.
The CO(3-2) emission line luminosity of SW1/2 corresponds to a total mass of
about 2x 10710 M sun in cold molecular gas, similar to that of strongly
star-forming, massive submillimeter galaxies at similar redshifts. .
Intriguingly, we do not find a counterpart at rest-frame UV to mid-infrared
wavelengths, which suggests a much lower stellar mass of <few x10"9 M sun and
low star-formation rates. We propose two scenarios for the nature of this
enigmatic source: (1) The gas may either be associated with an exceedlingly
gas—rich, low-mass galaxy unlike any other high-redshift galaxy previously
detected in CO. (2) The molecular gas may represent a cloud or filament in the
gaseous halo surrounding the radio galaxy, and may be influenced by the nearby
radio jet. In either case, the discovery of SW1/2 has the potential to
significantly deepen our understanding of the role of molecular gas at high
redshift. The proposed IRAC imaging is part of an extensive program of follow-up
observations in different wavebands. SW1/2 is likely to be highly
dust-enshrouded, and thus, our stellar mass limit may not be ideal. The main
goal of the proposed observations is thus to obtain tighter and more robust
limits on the stellar mass of SW1/2, which is obviously a critical aspect in
elucidating the nature of this mysterious object.
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Spitzer Space Telescope — General Observer Proposal #60177

Direct Stellar Mass Determinations for Individual Lyman Alpha Emitters at z~2

Principal Investigator: Naveen A. Reddy
Institution: NOAO
Electronic mail: nar@noao.edu

Technical Contact: Naveen A. Reddy, NOAO

Co-Investigators:

Arjun Dey, NOAO

Moire Prescott, University of Arizona
Mark Brodwin, Harvard-CfA

Science Category: high-z galaxies (2z>0.5)
Observing Modes: IracPostCryoMap
Hours Requested: 21.4

Proprietary Period: 365

Abstract:

We propose to obtain deep IRAC 3.6 micron imaging of fields where we have
conducted a survey of low redshift (z~1.9) Lyman—-alpha emitters (LAEs), in order
to measure directly their individual stellar masses. The targeted sample
includes ~25 spectroscopically-confirmed LAEs at z=1.7-2.1 and roughly twice as
many candidates, for a total sample size of ~75 objects. This would constitute
perhaps the largest sample of homogeneously selected LAEs with individual
measurements of their masses, allowing for a unique opportunity to correlate
such measurements with other galaxy properties. In particular, the proposed
imaging enables us to quantify the actual stellar mass distribution in of LAEs
(as opposed to a stacked average) and, using these data, we will (1) determine
whether stellar mass anti-correlates with Lyman-alpha emission, suggesting that
Ly-alpha may be a signpost of young galaxies; (2) combine clustering and stellar
mass measurements to infer duty cycles of LAEs and if they are triggered in the
presence of larger scale structures; (3) combine number density and stellar
masses to infer a stellar mass function of LAEs, which when compared with the
mass function of all galaxies will shed new light on the importance of the LAE
phase at different galaxy mass scales; and (4) quantify the ages of LAEs as
inferred from the stellar mass and star formation rate measurements to ascertain
the age distribution of low-z LAEs and compare with their higher redshift (z>3)
counterparts, and compare the ages to the duty cycles of LAEs. IRAC imaging is a
unique tool to pursue these investigations since 3.6 micron samples the peak of
the stellar continuum and is less contaminated by current star formation at
z~1.9 than at z>3 (where almost all studies have been focused). Thus, a first
step to understanding the physical properties of LAEs as function of cosmic time
hinges on our ability to rigorously investigate their nature at lower redshifts
where the observations are more amenable.

Spitzer Space Telescope — General Observer Proposal #60176

The Spitzer Lyman Alpha Survey

Principal Investigator: James E. Rhoads
Institution: Arizona State University
Electronic mail: James.Rhoads@asu.edu

Technical Contact: James E. Rhoads, Arizona State University

Co-Investigators:

Sangeeta Malhotra, Arizona State University
Steven Finkelstein, Texas A&M

Norman Grogin, STScI

Norbert Pirzkal, STScI

Junxian Wang, USTC

Science Category: high-z galaxies (2z>0.5)
Observing Modes: IracPostCryoMap
Hours Requested: 91.1

Proprietary Period: 365

Abstract:

Determining the star formation history of high-redshift galaxies is vital for
understanding galaxy formation and reionization. These galaxies are typically
selected using their rest-frame ultraviolet (UV) fluxes, thus their old stellar
populations can be missed. Spitzer Imaging at 3.6 microns is essential to
measure the rest-frame optical fluxes of high redshift galaxies and therefore
estimate the total stellar mass. Lyman—-alpha galaxies form fully half of the
known galaxies at z=3-6. The strength of the Lyman-alpha line, at first glance,
indicates a young (~10 million years old) and dust-free population. This picture
of Lyman-alpha galaxies as a class of less massive and young objects is
simultaneously being confirmed and challenged thanks to Spitzer data. While most
of the Lyman-alpha galaxies are young and low-mass, a subset of them are more
massive and/or dusty. That there may be two types of Lyman-alpha emitters, is
based on the only those few studies that analyze individual galaxies, and not
co—addition of a sample of non-detections. In order to robustly investigate the
statistical fraction of older and younger Lyman-—alpha galaxies at any given
redshift and to find out the redshift evolution of this fraction, we
simultaneously need a large sample at many redshifts, and we need deep imaging
so we can study individual objects. We propose a systematic IRAC 3.6 imaging
survey of a spectroscopically confirmed sample of about 100 Lyman-—-alpha galaxies
between redshifts 3.1<z<6.6. Deep broad-band imaging of all the galaxies in
B,V,R,I and Z; and J and H imaging of a subset with NICMOS already exists. By
fitting Spectral energy distributions we will measure accurately (1) The total
stellar mass in these objects, including old stars which may have formed at
redshifts > 8; (2) The dust extinction in the UV, and therefore a correction to
their present star—-formation rates; (3) The fraction of galaxies with old
stellar populations as a function of redshift.
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Principal Investigator:
Institution:
Electronic mail:

Technical Contact:
Co-Investigators:

Mari Polletta,
Jessica Krick, Spitzer

Science Category:
Observing Modes:
Hours Requested:

Proprietary Period:

Spitzer Space Telescope — General Observer Proposal #60180

Deep IRAC Imaging of 24-micron Only Sources: Constraining the SEDs

Jason A. Surace
Spitzer Science Center
jason@ipac.caltech.edu

Jason A. Surace, Spitzer Science Center

David Shupe, Herschel Science Center
INAF-IASF

Science Center

high-z galaxies (z>0.5)
IracPostCryoMap

16.8

365

Spitzer Space Telescope — General Observer Proposal #60145

Massive Galaxy Formation: Testing the AGN Feedback Hypothesis

Principal Investigator: Christy A. Tremonti
Institution: University of Wisconsin, Madison
Electronic mail: tremonti@astro.wisc.edu

Technical Contact: Christy A. Tremonti, University of Wisconsin, Madison

Co-Investigators:

John Moustakas, New York University

Aleks Diamond-Stanic, University of Arizona
Gregory Rudnick, University of Kansas

Science Category:

Target of Opportunity: Yes
Observing Modes: IracPostCryoMap

Hours Requested: 18.4

Proprietary Period: 365

high-z galaxies (z>0.5)

Abstract:

We request 17 hours for deep 3.6 micron IRAC observations of three extraordinary
objects that are very bright at 24 microns, but are undetected at all other
Spitzer, optical, or near-infrared wavelengths. Found in the widest of the
extragalactic areal surveys (SWIRE; 45 square degrees) these are the only such
objects found by Spitzer. Followup infrared spectroscopy centered on the
24-micron band indicates that at least two of the objects are extragalactic in
nature and lie near a redshift of 2.5. However, the photometric non-detections
are not compatible with the spectral energy distribution (SED) of any known
class of objects. The new Spitzer data will lower the detection limits by an
order of magnitude relative to the existing data, providing much stronger limits
on the rest-frame near-IR luminosity.

Abstract:

Ad hoc prescriptions of feedback from an active galactic nucleus (AGN) are
widely adopted in theoretical models of massive galaxy formation in order to
efficiently quench the merger-induced starburst and growth of the supermassive
black hole. Remarkably, however, observational evidence that AGN feedback is
necessary for quenching star formation is conspicuously lacking. To address this
fundamental problem, we propose to measure the stellar masses and burst mass
fractions of an extraordinary sample of massive galaxies at 2z=0.4-0.8 that show
evidence for large-scale outflows of cold gas, and whose last recent star
formation episode was abruptly truncated. These measurements will establish
whether the mechanical energy provided by supernovae and young stars in the last
starburst is sufficient for driving the supergalactic wind, and therefore
whether AGN feedback played an energetically important role for the formation of
massive galaxies at intermediate redshift.
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Spitzer Space Telescope — General Observer Proposal #60194

High—-Redshift Sub-Millimeter Galaxies

Principal Investigator: Joaquin D. Vieira
Institution: University of Chicago
Electronic mail: vieira@uchicago.edu

Technical Contact: Joaquin D. Vieira, University of Chicago

Co-Investigators:

Daniel Marrone, University of Chicago
John Carlstrom, University of Chicago
Giovanni Fazio, Harvard-CfA

Mark Brodwin, Harvard-CfA

Mike Gladders, University of Chicago
Matt Ashby, Harvard-CfA

Anthony Gonzalez, University of Florida
Adam Stanford, UC Davis

Thomas Crawford, University of Chicago
Joe Mohr, University of Illinois at Urbana—-Champaign
William Holzapfel, UC Berkeley

Adrian Lee, UC Berkeley

Science Category: high-z galaxies (z>0.5)
Observing Modes: IracPostCryoMap
Hours Requested: 55.4

Proprietary Period: 365

Abstract:

We propose to obtain IRAC imaging of 40 rare millimeter sources discovered by
the South Pole Telescope (SPT). These sources are the observably brightest,
rarest members of the population commonly referred to as sub-millimeter galaxies
(SMGs) and will provide a new window on galaxy formation in the early universe.
Because our targets are selected at longer wavelengths than typical SMG surveys,
and are an order of magnitude brighter than the typical SMGs, they are expected
to have a higher median redshift than objects currently in the literature.
Simulations suggest that we are detecting a significant number of lensed
sources, some of which should lie at z>6. The proposed observations, when
combined with precise positions from ATCA 3 mm interferometric images, will
enable photometric redshifts and measurements of total luminosity, star
formation rates, and stellar masses for this unique sample of galaxies.

Spitzer Space Telescope — General Observer Proposal #60010

The Hubble Constant

Principal Investigator: Wendy Freedman
Institution: OCIW
Electronic mail: freedman@ociw.edu

Technical Contact: Jane R. Rigby, OCIW

Co-Investigators:
Barry Madore, OCIW
Jane Rigby, OCIW
Eric Persson, OCIW
Violet Mager, OCIW
Laura Sturch, OCIW

Science Category: cosmology
Observing Modes: IracPostCryoMap
Hours Requested: 705.0

Proprietary Period: 90

Abstract:

We present a plan to measure a value of the Hubble constant having a final
systematic uncertainty of only 3% by taking advantage of Spitzer’s unique
mid-infrared capabilities. This involves using IRAC to undertake a fundamental
recalibration of the Cepheid distance scale and progressively moving it out to
pure Hubble flow by an application of a revised mid-IR Tully-Fisher relation.
The calibration and application, in one coherent and self-consistent program,
will go continuously from distances of parsecs to several hundred megaparsecs.
It will provide a first-ever mid-IR calibration of Cepheids in the Milky Way,
LMC and Key Project spiral galaxies and a first-ever measurement and calibration
of the TF relation at mid- infrared wavelengths, and finally a calibration of
Type Ia SNe. Most importantly this program will be undertaken with a single
instrument, on a single telescope, working exclusively at mid-infrared
wavelengths that are far removed from the obscuring effects of dust extinction.
Using Spitzer in this focused way will effectively eliminate all of the major
systematics in the Cepheid and TF distance scales that have been the limiting
factors in all previous applications, including the HST Key Project. By
executing this program, based exclusively on Spitzer data, we will deliver a
value of the Hubble constant, having a statistical precision better than +/-1%,
with all currently known systematics quantified and constrained to a level of
less than 3%. A value of Ho determined to this level of systematic accuracy is
required for up-coming cosmology experiments, including Planck. A more accurate
value of the Hubble constant will directly result in other contingently measured
cosmological parameters (e.g., Omega_m, Omega_L, & w) having their covariant
uncertainties reduced significantly now. Any further improvements using this
route will have to await JWST, for which this study is designed to provide a
lasting and solid foundation, and ultimately a value of Ho accurate to 2%.
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Spitzer Space Telescope — General Observer Proposal #60121

Cadenced IRAC Monitoring of Infrared-Variable AGNs, Part III

Principal Investigator: Matthew Ashby
Institution: Harvard-Smithsonian Astrophysical Observatory
Electronic mail: mashby@cfa.harvard.edu

Technical Contact: Matthew Ashby, Harvard—-SAO

Co-Investigators:

Joseph Hora, Harvard-Smithsonian CfA

Morgan Fouesneau, University of Strasbourg
Jessica Krick, Spitzer Science Center/CalTech
Jason Surace, Spitzer Science Center/CalTech
Howard Smith, Harvard-Smithsonian CfA
Leonidas Moustakas, Jet Propulsion Laboratory

Science Category: AGN/quasars/radio galaxies
Observing Modes: IracPostCryoMap
Hours Requested: 8.0

Proprietary Period: 365

Abstract:

We have analyzed IRAC imaging data from all 109 Spitzer visits to a very
well-studied field, the IRAC Dark Calibration Field (IRAC-CF) near the north
ecliptic pole. With this extensive dataset, we have already identified a unique
sample of 30 IR-variable galaxies for which we are now working to characterize
the variability amplitudes and timescales, panchromatic SEDs, and host
morphologies, among other quantities. Unfortunately, the continual change in
spacecraft roll angle means that our sources are typically observed for at most
six months at a time by both IRAC FOVs in succession -- in other words, the
visibility windows are exactly out of phase. Thus the planned Cycle 6 IRAC
calibration observations, without the additional coverage our proposal would
provide, will present large, unavoidable gaps that frustrate the time-delay
analysis we wish to perform on exactly the timescales known to be typical of
active galaxies. Since 2007 July, we have carried out cadenced IRAC observations
in synchrony with the IRAC-CF dark-calibration observations as part of our
approved Cycle 4 and 5 programs. We propose to continue this unique AGN
monitoring campaign into 2010. The resulting timelines (covering 2000 days thus
far and expected to run ultimately to more than 2400 days), are a unique legacy
of the Spitzer mission. This dataset, especially for the sizable unbiased AGN
sample we now have, holds unique promise for measuring the colors and
temperatures of IR-varying AGN, and will have much to say about the underlying
physical models of the infrared AGN emission. Accordingly, we ask for just 8 h
to gather IRAC photometry in the temporal gaps that would otherwise accrue in
Cycle 6.

Spitzer Space Telescope — General Observer Proposal #60132

Enigmatic features in Centaurus A

Principal Investigator: Francesco Massaro
Institution: Harvard-Smithsonian Astrophysical Observatory
Electronic mail: fmassaro@head.cfa.harvard.edu

Technical Contact: Mark Birkinshaw, Harvard-SAO

Co-Investigators:

Matt Ashby, Harvard-CfA

Mark Birkinshaw, University of Bristol
Judith Croston, University of Hertfordshire
Dick Hunstead, University of Sydney
Ralph Kraft, Harvard-CfA

Christian Leipski, UC Santa Barbara
Larry Rudnick, University of Minnesota
Howard Smith, Harvard-CfA

Zhong Wang, Harvard-CfA

Steve Willner, Harvard-CfA

Diana Worrall, University of Bristol

Science Category: AGN/quasars/radio galaxies
Observing Modes: IracPostCryoMap
Hours Requested: 10.9

Proprietary Period: 365

Abstract:

Centaurus A is the closest radio-bright active galaxy, and provides a detailed
view of the physics of radio sources and their interaction with the surrounding
interstellar and intergalactic gas. In our recent X-ray based work on Centaurus
A we have found two surprising new results: that the shock feature around the
inner SW radio lobe is a synchrotron rather than thermal gas structure; and that
the northern jet generates X-ray bright knots of thermal emission as it enters
the northern middle lobe. In these knots we see some evidence for associated
star clusters. These unexpected discoveries have important implications for
source physics. The broad-band energy output of the X-ray shock traces the
population of relativistic particles and hence acceleration physics at the
shock. The knots are evidence of interaction of radio jets with interstellar
gas, and the subsequent injection of thermal matter into radio lobes. Here we
propose a single AOR that will make l-hour exposures of the shock feature and
the X-ray bright knots in each band. This will constrain the spectral energy
distribution of the shock, and measure the IR properties of the dissipating gas
clouds and embedded stars in the X-ray knots, comparing the properties of these
clouds with HI clouds which appear not yet to have interacted with the jet.
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Spitzer Space Telescope — General Observer Proposal #60139

Leveraging Spitzer’s Legacy: Quasars and Feedback at High Redshift

Principal Investigator: Gordon T. Richards
Institution: Drexel University
Electronic mail: gtr@physics.drexel.edu

Technical Contact: Gordon T. Richards, Drexel University

Co-Investigators:

Scott Anderson, University of Washington

Franz Bauer, Columbia

Rajesh Deo, Drexel University

Xiaohui Fan, University of Arizona

Sarah Gallagher, University of Western Ontario
Adam Myers, University of Illinois

Michael Strauss, Princeton University

Nadia Zakamska, Institute for Advanced Study

Science Category: AGN/quasars/radio galaxies
Observing Modes: IracPostCryoMap
Hours Requested: 48.5

Proprietary Period: 365

Abstract:

Recent research efforts to understand the evolution of galaxies and quasars are
beginning to form a consistent picture. Galaxies and their supermassive black
holes grow through mergers, but with decreasing characteristic mass scales over
time. Much less, however, is known about the evolution of galaxies at high
redshifts and the role played by energy injection from the onset of active black
hole growth. Understanding these events requires investigating a statistically
significant number of high-redshift quasars and crossing the L* boundary in
luminosity. To construct an appropriate data set requires both relatively
wide—areas (to find these rare objects) and moderate-depth imaging (to probe
below L* in luminosity). Unfortunately, existing optical and MIR surveys fail to
meet both of these requirements. Furthermore, both optical and MIR quasar
selection are blindest at the most crucial redshifts. Here we propose to address
these gaps with targeted IRAC observations of a few hundred high-redshift
quasars from the Sloan Digital Sky Survey. Such a sample will enable the
construction of a proper training set for the discovery of 2.5<z<5 quasars
through combined optical+MIR (from IRAC channels 1 and 2) selection methods that
overcome the limitations inherent to optical and MIR selection alone. By
concentrating on SDSS Stripe 82, with sensitivity of i~23, we will learn how to
identify high-redshift quasars in other fields over a large range in luminosity.
With this knowledge, we will crack open the high-z quasar discovery space within
existing IRAC legacy surveys (SWIRE, XFLS, Bootes, COSMOS). With a large sample
of high-redshift quasars spanning a large range in luminosity, we can turn the
quasar luminosity function and quasar clustering analysis into tools for
distinguishing between different evolutionary models and feedback prescriptions.
In all, we will observe 330 SDSS quasars using 307 pointings/AORs, totaling 48.5
hours of IRAC time.

Spitzer Space Telescope — General Observer Proposal #60175

Spitzer Studies of X-ray Detected Radio Hotspots

Principal Investigator: Michael Werner
Institution: JPL
Electronic mail: michael.w.werner@jpl.nasa.gov

Technical Contact: Varoujan Gorjian, JPL

Co-Investigators:

Dayton Jones, JPL

Charles Lawrence, JPL
David Meier, JPL

David Murphy, JPL
Anthony Readhead, Caltech

Science Category: AGN/quasars/radio galaxies
Observing Modes: IracPostCryoMap
Hours Requested: 24.2

Proprietary Period: 365

Abstract:

We propose new observations at 3.6um of 27 hotspots in the extended lobes of
radio galaxies which have also been detected in x-rays, which will be combined
with archival Spitzer data on 14 additional hotspots. The hotspots arise at the
interface where a jet accelerated by a black hole at the center of the galaxy
plows into the local intergalactic medium. Shocks created at this interface
accelerate electrons to relativistic energies, and synchrotron radiation from
the electrons produces both the radio hotspot and, as the electrons diffuse away
from the hotspot, the extended emission from the lobe. These hotspots play a
critical role in the transport of energy from the nuclei of galaxies back into
the intergalactic medium. However, our understanding of the complex and highly
non-linear interactions between relativistic jets and the IGM occurring in
hotspots is limited by the paucity of data in the critical region where the
interplay between the ageing of electron energy distributions and the beginning
of inverse Compton photons occurs. Spitzer’s 3.6um band is right in the middle
of this critical region, with the required sensitivity. The new observations are
planned to distinguish between several models put forward for hotspots based on
radio and x-ray data alone. Spitzer observations are essential for understanding
these cosmic train wrecks where relativistic jets hit the IGM. No other existing
facility can come close to achieving the sub-uJy sensitivity needed to detect
the hotspots at 3.6um. Although our observing time request is modest, our
intention to produce a catalog of multispectral data on upwards of 40 hotspots
is consistent with Warm Spitzer’s thrust towards comprehensive studies of
important astrophysical questions.
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Spitzer Space Telescope — General Observer Proposal #60173

Fossil Hunting: Intracluster Stars in Virgo

Principal Investigator: Eric Murphy
Institution: Spitzer Science Center
Electronic mail: emurphy@ipac.caltech.edu

Technical Contact: Jessica Krick, California Institute of Technology

Co-Investigators:

Jessica Krick, Spitzer Science Cener
Vandana Desai, Spitzer Science Center
Carrie Bridge, Spitzer Science Center
Jason Surace, Spitzer Science Center
Jeffrey Kenney, Yale University

Jacqueline van Gorkom, Columbia University

Science Category: galaxy clusters and groups(low-z)
Observing Modes: IracPostCryoMap
Hours Requested: 100.0

Proprietary Period: 365

Abstract:

In dense clusters, galaxy interactions and mergers play a significant role in
galaxy evolution. During these interactions, tidal forces can lead to the
ejection of stars from their parent galaxies; these stars are a fossil record of
environmentally-driven galaxy evolution. We propose to map the intracluster
light (ICL) at 3.6 and 4.5um using IRAC over a square degree near the Virgo
cluster core previously mapped in V-band by Mihos et al. (2005). While this
study has illuminated the wealth and complexity of stellar structures in Virgo’s
core, the addition of IRAC data will allow us, for the first time, to: 1)
accurately measure the stellar mass of the intracluster stars (ICS),
constraining chemical enrichment models; 2) measure the colors of the ICS to
constrain the relative ages and origins of the ICS structures; 3) identify and
characterize the stellar counterparts of recently discovered gas filaments; and
4) make detailed comparisons between the atomic gas and stellar mass
distribution of the cluster core, thereby providing a benchmark for cosmological
simulations that trace structure formation. This program will help to elucidate
our understanding of how cluster galaxies evolve, and how the ICM is affected by
the removal of stars, metals, gas, and dust from in-falling galaxies.

Spitzer Space Telescope — General Observer Proposal #60099

IRAC Imaging of SPT Clusters

Principal Investigator: Mark Brodwin
Institution: Harvard-Smithsonian Center for Astrophysics
Electronic mail: mbrodwin@cfa.harvard.edu

Technical Contact: Mark Brodwin, Harvard-SAO

Co-Investigators:

Matthew Ashby, Harvard-CfA

John Carlstrom, U Chicago

Tom Crawford, U Chicago

Giovanni Fazio, Harvard-CfA

Anthony Gonzalez, U Florida

William Holzapfel, UC Berkeley
Adrian Lee, UC Berkeley

Andrea Loehr, Harvard-CfA

Joe Mohr, University of Illinois
Choong Ngeow, University of Illinois
Laurie Shaw, McGill

Brian Stalder, Harvard

Adam Stanford, UC Davis

Zak Staniszewski, Case Western
Antony Stark, Harvard-CfA
Christopher Stubbs, Harvard

Joaquin Vieira, U Chicago

Alfredo Zenteno, University of Illinois

Science Category: galaxy clusters and groups(high-z)
Observing Modes: IracPostCryoMap
Hours Requested: 36.6

Proprietary Period: 365

Abstract:

We propose a program to image the first sample of galaxy clusters selected at
mm-wavelengths via the Sunyaev-Zeldovich Effect (SZE). We have chosen a sample
of 84 robust, high-significance clusters (S/N >= 4.5) from the first 350 deg”2
of the ongoing > 1000 deg”2 South Pole Telescope (SPT) SZE survey. These
clusters are selected on total mass, independently of redshift, and as such form
the ideal sample for studies of massive galaxies in rich environments over a
wide range of redshifts. The IRAC data will provide photometric redshifts and
stellar mass estimates for both field galaxies and cluster members, allowing
studies of the cluster IR luminosity and stellar mass function evolution over
the last 10 Gyr in a unique, unbiased cluster sample. Finally, in concert with
our ongoing, extensive multiwavelength and spectroscopic follow-up programs, the
proposed data will allow empirical calibration of the relationship between SZE,
X-ray, IR and dynamical measures of cluster mass, which will ultimately allow
accurate constraints to be placed on the equation of state of dark energy.
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Spitzer Space Telescope — General Observer Proposal #60095

The IRAC-ORELSE Survey: Galaxy Masses in Large Scale Structures at z=1

Principal Investigator: Roy R. Gal
Institution: University of Hawaii
Electronic mail: rgal@ifa.hawaii.edu

Technical Contact: Gordon Squires, Spitzer Science Center

Co-Investigators:

Lori Lubin, University of California, Davis
Gordon Squires, Spitzer Science Center

Dale Kocevski, University of California, Davis
Brian Lemaux, University of California, Davis
Mark Lacy, Spitzer Science Center

Jason Surace, Spitzer Science Center

Science Category: galaxy clusters and groups(high-z)
Observing Modes: IracPostCryoMap
Hours Requested: 59.8

Proprietary Period: 365

Abstract:

We propose an IRAC mapping campaign of 14 large scale structures at 0.7 < z <
1.3 to obtain stellar mass estimates and photometric redshifts for their
constituent galaxies. As part of the Observations of Redshift Evolution in Large
Scale Environments (ORELSE) Survey, these clusters represent a mix of confirmed
X-ray, optically and radio selected systems. They range from multi-group mergers
to superclusters with multiple clusters and groups, all with existing deep
rizK s imaging and are the subjects of a Keck-DEIMOS survey that has already
yielded thousands of high-resolution spectra of constituent galaxies. The
wide—area regions around high redshift clusters are are dynamic environments
where galaxies are undergoing many transformative events, including mergers,
tidal encounters, harassment and ram pressure stripping. By targeting known
structures at an active period in their history, we can efficiently examine the
physical processes responsible for the quenching and/or ignition of star
formation and AGN activity, and the transformation of disk (spiral) galaxies to
spheroids (ellipticals) over the last ~9 Gyr as a function of both environment
and galaxy stellar mass. In comparison, field surveys such as COSMOS encounter
only one such structure, while our targeted approach is an efficient means of
generating a statistically significant sample. The IRAC data is essential to
accurately determine photometric redshifts and estimate stellar masses for the
full galaxy population in each structure.

Spitzer Space Telescope — General Observer Proposal #60112

A SURVEY OF CLUSTER-GROWTH AT EARLY EPOCHS

Principal Investigator: Nina Hatch
Institution: Universiteit Leiden
Electronic mail: hatch@strw.leidenuniv.nl

Technical Contact: Nina Hatch, Universiteit Leiden

Co-Investigators:

Nick Seymour, MSSL, UCL, UK

George Miley, Leiden Observatory, NL
Carlos De Breuck, ESO

Tadayuki Kodama, Nat Astro Obs Japan
Joel Vernet, ESO

Huub Rottgering, Leiden Observatory
Audrey Galametz, ESO

Bram Venemans, ESO

Jaron Kurk, MPIA, Germany
Alessandro Rettura, University of California, Davis
Masayuki Tanaka, ESO

Michelle Doherty, ESO

Science Category: galaxy clusters and groups(high-z)
Observing Modes: IracPostCryoMap
Hours Requested: 28.9

Proprietary Period: 365

Abstract:

Forming clusters of galaxies, protoclusters, are unique laboratories for
studying galaxy evolution as they contain large numbers of galaxies in the same
rich environment. We propose to use Spitzer to study galaxy and cluster
evolution during the formative epoch of dense structures (1.7 < z < 3) by
observing a well-defined sample of 10 protocluster fields. These fields have
already been observed at shorter wavelengths (Y, J, H, K) using the new HAWK-I
wide-field imager on the VLT and form the first statistically significant sample
of evolved protocluster galaxies ( ~ 800 protocluster galaxy candidates). We
propose to obtain 3.6 and 4.5 micron data on the 10 fields in order to: (i)
distinguish between dusty starbursts and passively evolving galaxies; and (ii)
measure the masses of the protocluster galaxies. The Spitzer data will
facilitate population studies of high density environments, enabling us to
create the first mass—-selected samples of galaxies in protoclusters at 1.7 < z <
3, and select H-alpha emitting starburst galaxies for spectroscopic follow-up.
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Spitzer Space Telescope — General Observer Proposal #60142

Infrared outburst in Arp 299

Principal Investigator: Seppo Mattila
Institution: University of Turku
Electronic mail: seppo.mattila@utu.fi

Technical Contact: Seppo Mattila, University of Turku

Co-Investigators:

Rubina Kotak, Queen’s University Belfast
Peter Meikle, Imperial College London
David Clements, Imperial College London
Tom Geballe, Gemini Observatory

Science Category: ULIRGS/LIRGS/HLIRGS
Observing Modes: IracPostCryoMap
Hours Requested: 0.4

Proprietary Period: 365

Abstract:

Arp 299 is one of the nearest examples of a luminous infrared galaxy. We
discovered a strong infrared outburst in Arp 299 at near-infrared wavelengths
which we have been monitoring now for four years. The outburst is apparent at
infrared wavelengths but not in the optical indicating emission from warm dust
and a high extinction. This source could originate from an IR ’‘dust echo’
resulting either from a very energetic and highly obscured SN or an outburst of
a highly obscured active galactic nucleus. To study the origin of this outburst
we propose short IRAC observations.

Spitzer Space Telescope — General Observer Proposal #60101

Light Echoes of Historical Galactic Supernovae

Principal Investigator: Richard G. Arendt
Institution: University of Maryland, Baltimore County
Electronic mail: richard.g.arendt@nasa.gov

Technical Contact: Richard G. Arendt, UM, Baltimore County

Co-Investigators:
Jeonghee Rho, Spitzer Science Center
Eli Dwek, NASA/GSFC

Science Category: ISM

Observing Modes: IracPostCryoMap

Hours Requested: 26.6
Proprietary Period: 365

Abstract:

Spitzer’s serendipitous discovery of light echoes from the supernovae (SN) that
gave birth to the Cas A supernova remnant (SNR) shows that we have to
opportunity to re-observe historical Galactic supernovae. Optical spectra of
these echoes have shown that the Cas A SN was of Type IIb. Similarly, Tycho’s SN
has been spectroscopically established to be of Type Ia. The Cas A light echoes
are the only ones seen by Spitzer to date. However, this is because existing
observations of other young galactic SNRs have only included a single epoch of
observations (insufficient to reveal the highly transitory echoes), and have
only covered small fields in the immediate vicinity of the SNRs. We proposed to
obtain wide field (>0.5 degree) observations of the 7 youngest Galactic SNe,
having ages up to ~1000 yr. Where available, prior epoch observations will allow
definitive identification of light echoes. If the Cas A echoes are
representative, we can also identify echo candidates via their distinctive
4.5/3.6 micron colors. Variations (or lack thereof) in these colors as a
function of SN age and SN type, will allow us to place constraints on the
emission mechanism of the echoes (absorption and re-radiation vs. scattering).
Low extinction at 3.6 and 4.5 microns, means that Spitzer can located echoes of
distant SNe which may be too highly attenuated to observe at shorter
wavelengths.
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Spitzer Space Telescope — General Observer Proposal #60060

A Wide-Field Survey for Low Mass Star Formation around the Galactic Massive
Young Cluster NGC 3603

Principal Investigator: Tom Megeath
Institution: Ritter Observatory, University of Toledo
Electronic mail: megeath@physics.utoledo.edu

Technical Contact: Tom Megeath, Ritter Observatory, University of Toledo

Co-Investigators:

Dieter Nuernberger, European Southern Observatory
Hans Zinnecker, Astrophysical Institute Potsdam
Rupali Chandar, University of Toledo

Science Category: star formation
Observing Modes: IracPostCryoMap
Hours Requested: 3.8

Proprietary Period: 365

Abstract:

NGC 3603 is one of the most massive (~10,000 solar masses) and compact (5~pc)
young star clusters known in the Milky Way. It is therefore a candidate young
globular cluster, with properties similar to massive young clusters found in
other galaxies such as the LMC, M51 and the Antenna. Due to its proxmity and low
extinction, NGC 3603 is one of the few massive clusters where it is possible to
detect the low mass stars that dominate the total mass of the cluster. NGC 3603
lies in the center of a 40 pc diameter, 100,000 solar mass molecular cloud
complex; little is known about the stars forming in this complex. We propose the
first systematic survey of this complex using deep 3.6 and 4.5 micron Spitzer
imaging of a 59 by 57 pc region centered on NGC 3603. By combining this data
with scheduled VLT JHK imaging of the same field, we can detect and identify low
to intermediate mass stars with disks and protostars in the cloud complex. Our
goal is to probe the relationship between spatially extended OB associations and
compact clusters of OB stars. Our method is to compare the spatial distribution
of intermediate to low mass stars in the extended NGC 3603 complex to that found
in OB associations like Orion. Specifically, is NGC 3603 part of a large,
extended complex containing both clustered and distributed star formation, and
consequently similar to nearby associations? Or did NGC 3603 result from a
distinct, compact mode of star formation? These observations will give us unique
insight into the process of massive star cluster formation in other galaxies and
how this process may differ from star formation near the Sun.

Spitzer Space Telescope — General Observer Proposal #60181

Small Clusters Forming in Isolation? CB 34 and CB 58

Principal Investigator: Dawn E. Peterson
Institution: Harvard-Smithsonian Astrophysical Observatory
Electronic mail: dpeterson@cfa.harvard.edu

Technical Contact: Dawn E. Peterson, Harvard-SAO

Co-Investigators:

Lori Allen, SAO

Robert Gutermuth, Smith College
Tyler Bourke, SAO

Science Category: star formation
Observing Modes: IracPostCryoMap
Hours Requested: 1.8

Proprietary Period: 365

Abstract:

In our previous survey of Bok globules in search of small clusters forming
within these isolated regions, we found evidence in the MIPS data for two small
clusters forming near our original targets. We propose Spitzer IRAC observations
of these small extensions of our current IRAC maps in CB 34 and CB 58 so that we
will have a complete census of the young stellar objects (¥YSOs) in these
regions. CB 34 appears to be a cluster forming in isolation, whereas CB 58
appears to have the morphology of a bright-rimmed cloud. With these
observations, and combined with existing near—infrared and radio data, we will
measure the star formation efficiency in these Bok globules. In addition, we
will study the role environment plays in star formation by comparing the
properties of YSOs in Bok globules, which are relatively isolated from outside
influences, with bright-rimmed clouds, which are examples of triggered star
formation.
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Spitzer Space Telescope — General Observer Proposal #60078

Triggered Star Formation and the Power within PacMan

Principal Investigator: Scott J. Wolk
Institution: Harvard Smithsonian Center for Astrophysics
Electronic mail: swolk@cfa.harvard.edu

Technical Contact: Scott J. Wolk, Harvard SAO

Co-Investigators:

S. Thomas Megeath, University of Toledo
Robert Gutermuth, Smith College

Damian Christian, Eureka Scientific

Science Category: star formation
Observing Modes: IracPostCryoMap
Hours Requested: 6.1

Proprietary Period: 365

Abstract:

NGC 281 (a.k.a. the Pac Man Nebula) is a complex region of star formation. At a
distance of about 3 kpc is lies a remarkable 300 pc above the galactic plane.
Apparently triggered by a supernova that occurred 6 Myr ago, it includes at
least 3 separate but related sites of star formation within 4 pc. The oldest
regions includes a trapezium-like set of several 3.5 Myr O stars while the
youngest regions are still active. In addition to hundreds of young stars, our
recent Chandra observation, revealed copious plasma surrounding the O stars and
impacting on at least one of the active regions. We will determine whether the
clusters are part of a single, continuous cluster, or whether they are separate
clusters created by distinct episodes of star formation - and distinquish
between predictions made by ’‘collect & collapse’ or radiation driven implosion
models (RDI). The face-on aspect of the region allows us to study the diffuse
plasma in the region to understand the role of X-ray ionization along the HII
region/molecular cloud interface. We propose to map the region using IRAC in
order to study: 1.) The mechanism of the triggered star formation within the
embedded clouds. 2.) The relationship between hot plasma and molecular clouds
and to look for dust in and around the hot plasma 3.) The disk frequency of
massive stars (1-2 Msun) in molecular cloud, in cluster surrounding OB stars,
and in the hot plasma.

Spitzer Space Telescope — General Observer Proposal #60167

Disk tomography and dynamics: a time—-dependent study of known mid-infrared
variable young stellar objects

Principal Investigator: Peter Abraham
Institution: Konkoly Observatory, Hungarian Academy of Science
Electronic mail: abraham@konkoly.hu

Technical Contact: Peter Abraham, Konkoly Observatory

Co-Investigators:

Jose Acosta-Pulido, Instituto de Astrofisica de Canarias
Cornelis P. Dullemond, Max—Planck-Institut fur Astronomie
Carol A. Grady, Eureka Sci/NASA Goddard

Thomas Henning, Max—-Planck-Institut fur Astronomie

Attila Juhasz, Max-Planck-Institut fur Astronomie

Csaba Kiss, Konkoly Observatory

Agnes Kospal, Leiden Observatory

Maria Kun, Konkoly Observatory

David Westley Miller, University of Louisville

Attila Moor, Konkoly Observatory

Aurora Sicilia-Aguilar, Max—-Planck-Institut fur Astronomie

Science Category: young stellar objects
Observing Modes: IracPostCryoMap
Hours Requested: 49.3

Proprietary Period: 365

Abstract:

Most of our knowledge on young stars comes from snapshot observations: spectra
and images taken at a single epoch, or at different epochs at different
wavelengths. It is, however, known that many of the systems are variable.
Variability at optical and near-infrared wavelength is mostly related to the
central star itself. Mid-infrared flux changes, on the other hand, are in most
cases due to varying emission of the circumstellar material, either via varying
accretion rate (and thus changing thermal emission), or varying extinction along
the line-of-sight (shadowing effects). If the illuminated disk area varies with
time, measuring the variable integrated flux offers a tomographic analysis.
Monitoring and interpreting variability provide a powerful ’‘extra dimension’ of
information on the structure of the circumstellar material. The Spitzer Warm
Mission is a unique opportunity for the systematic establishment of mid-infrared
variability studies of young stars. Following an extensive preparatory work, we
compiled a list of young stellar objects with variable mid-infrared brightness.
We propose to conduct a multi-epoch survey of these carefully selected pre-main
sequence stars with Spitzer. We plan to complement the Spitzer observations with
simultaneous optical and near-infrared photometry from ground-based telescopes.
Our aim is to document the mid-infrared brightness evolution of our targets,
examine the possible reasons of the observed variability, model disk structure
and dynamics for different scenarios and confront the data with model
predictions.
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Spitzer Space Telescope — General Observer Proposal #60160

An Exploration of Unique Mid-Infrared Variability around Transition Disks and
Class I stars in IC 348

Principal Investigator: James Muzerolle
Institution: Space Telescope Science Institute
Electronic mail: muzerol@stsci.edu

Technical Contact: Kevin Flaherty, Steward Observatory, U. Arizona

Co-Investigators:

Zoltan Balog, Steward Observatory
Kevin Flaherty, Steward Observatory
Robert Gutermuth, Smith College
William Herbst, Wesleyan College

S. Thomas Megeath, University of Toledo

Science Category: young stellar objects
Observing Modes: IracPostCryoMap
Hours Requested: 21.5

Proprietary Period: 365

Abstract:

We propose to obtain repeated 3.6 and 4.5 micron observations of IC 348 focusing
on young stellar objects that show evidence of unique and unusual mid-infrared
variability. Previous Spitzer observations have found variations in the
mid-infrared flux in as little as a day along with a strong wavelength
dependence. We focus on a handful of T Tauri stars that exhibit spectral energy
distributions similar to transition disks and two class I stars that show the
largest 24 micron variability of any young stellar object in the cluster. In the
T Tauri disks the variability may be related to a change in the scale height of
the inner edge of this disk. Repeated observations covering a range of
timescales from hours to weeks will help to constrain the physical mechanism
leading to this variable scale height. For the class I stars, our proposed
observations will help to constrain the details of the envelope/disk structure
and variable accretion. These data will provide an essential tool for
understanding stellar mass build up, accretion and planet formation.

Spitzer Space Telescope — General Observer Proposal #60109

Measuring YSO inner accretion disk sizes, structure and dynamics with staring
mode observations of 14 YSOs in Rho Ophiuchus

Principal Investigator: Peter P. Plavchan
Institution: California Institute of Technology
Electronic mail: plavchan@ipac.caltech.edu

Technical Contact: Peter P. Plavchan, California Institute of Technology

Co-Investigators:

John Stauffer, IPAC/SSC
Rachel Akeson, IPAC/NExScI
Sean Carey, IPAC/SSC

John Carpenter, Caltech
David Ciardi, IPAC/NExScI
Kevin Covey, CfA

Robert Gutermuth, CfA
Patrick Ogle, IPAC/SSC
Luisa Rebull, IPAC/SSC
Karl Stapelfeldt, JPL
Barbara Whitney, Space Science

Science Category: young stellar objects
Observing Modes: IracPostCryoMap
Hours Requested: 24.0

Proprietary Period: 365

Abstract:

Variability is almost a defining characteristic of young stellar objects (YSOs).
We propose a program to monitor YSOs with IRAC channel 2 in staring mode for 3
sets of 8 hours. This proposal is complementary to our Exploration Science
Spitzer program YSOVAR, which measures variability on timescales greater than 4
hours. With the proposed observations, we will probe disk accretion dynamics on
timescales from ~1 minute to 4 hours. Furthermore, we will carry out a novel
application of the AGN reverberation mapping technique to YSOs to measure inner
disk edge sizes. Combined with ground-based contemporaneous near-IR monitoring,
we will be able to measure light travel time delays as short as 25 seconds from
the reprocessed dust emission (~0.05 AU). We have constructed a model that
confirms the feasibility of measuring these short time-lags, and it requires
high-precision mid-infrared photometry that only Spitzer can provide. We have
selected a field of 8 nearby, bright Class I and II YSOs in Rho Ophiuchus that
contains known near-infrared variables to carry out this pilot program.
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Spitzer Space Telescope — General Observer Proposal #60014

Young Stellar Object Variability (YSOVAR): Mid Infrared Clues to Accretion Disk
Physics and Protostar Rotational Evolution

Principal Investigator: John R. Stauffer
Institution: Spitzer Science Center
Electronic mail: stauffer@ipac.caltech.edu

Technical Contact: Luisa Rebull, Spitzer Science Center

Co-Investigators:

Rachel Akeson, NExScI

Lori Allen, CfA/NOAO

David Ardila, NHSC

David Barrado, LAEFF

Amelia Bayo, LAEFF

Jerome Bouvier, Obs. de Grenoble
Sean Carey, SSC

Nuria Calvet, Univ. Michigan
John Carpenter, Caltech

David Ciardi, NExScI

Kevin Covey, CfA

Fabio Favata, ESA

Kevin Flaherty, U. Arizona
Jan Forbrich, CfA

Sylvain Guieu, SSC

Rob Gutermuth, Smith College
Lee Hartmann, U. Michigan
Lynne Hillenbrand, Caltech
Joe Hora, CfA

Mark McCaughrean, Exeter

Tom Megeath, U. Toledo

Maria Morales—Calderon, LAEFF
James Muzerolle, U. Arizona
Peter Plavchan, NExScI

Luisa Rebull, SsC

Howard Smith, CfA

Mike Skrutskie, U. Virginia
Inseok Song, U. Georgia

Karl Stapelfeldt, JPL
Hwankyung Sung, SSC

Susan Terebey, CSULA

Fred Vrba, USNO

Mike Werner, JPL

Barbara Whitney, Space Science Institute
Kenny Wood, University of St. Andrews
Elaine Winston, CfA

Science Category: young stellar objects
Observing Modes: IracPostCryoMap
Hours Requested: 550.0

Proprietary Period: 60

Abstract:

Spitzer/IRAC in the warm mission is the only facility now existing or planned
capable of carrying out an extensive, accurate time series photometric
monitoring survey of star—-forming regions in the thermal infrared. The
demonstrated sensitivity and stability of IRAC allows measurement of the
relative fluxes of YSO’s down to the substellar mass limit to 1-2% accuracy in
star—-forming regions out to >500 pc. We propose a time series monitoring
exploration science survey of the Orion Nebula Cluster and 11 very young,
populous embedded star-forming cores which will provide >= 80 epochs of data for
> 1500 YSO’s. We will complement these observations with contemporaneous optical
and near-IR monitoring data in order to allow comparison of the phase, amplitude
and light-curve shape as a function of wavelength. These data will allow us to:
(a) provide otherwise unobtainable constraints on the structure of the inner
disks in Class I and II YSOs - and hence, perhaps, provide clues to the

formation and migration of planets at young ages; (b) measure the short and
long-term stability of hot spots on the surfaces of ¥YSO’s of all evolutionary
stages; and (c) determine rotational periods for the largest sample to date of
Class I YSO’s and hence obtain the best measure of the initial angular momentum
distribution of young stars.
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Spitzer Space Telescope — General Observer Proposal #60063

Exoplanet HAT-P-11lb Secondary Transit Observations

Principal Investigator: Richard K. Barry
Institution: NASA Goddard Space Flight Center
Electronic mail: Richard.K.Barry@nasa.gov

Technical Contact: Drake Deming, NASA’'s Godddard Space Flight Center

Co-Investigators:

Gaspar Bakos, Harvard-CfA

L. Drake Deming, NASA Goddard

Joseph Harrington, University of Central Florida
Nikku Madhusudhan, MIT

Robert Noyes, Harvard-CfA

Sarah Seager, Massachusetts Institute of Technology

Science Category: extrasolar planets
Observing Modes: IracPostCryoMap
Hours Requested: 48.2

Proprietary Period: 365

Abstract:

We propose to conduct secondary eclipse observations of exoplanet HAT-P-1lb,
recently discovered by proposal Co-Investigator G. Bakos and his colleagues.
HAT-P-11b is the smallest transiting extrasolar planet yet found and one of only
two known exo-Neptunes. We will observe the system at 3.6 microns for a period
of 22 hours centered on the anticipated secondary eclipse time, to detect the
eclipse and determine its phase. Once the secondary eclipse is located, we will
make a more focused series of observations in both the 3.6 and 4.5 micron bands
to fully characterize it. HAT-P-11lb has a period of 4.8878 days, radius of 0.422
RJ, mass of 0.081 MJ and semi-major axis 0.053 AU. Measurements of the secondary
eclipse will clarify two key issues; 1) the planetary brightness temperature and
the nature of its atmosphere, and 2) the eccentricity of its orbit, with
implications for its dynamical evolution. A precise determination of the orbit
phase for the secondary eclipse will also be of great utility for Kepler
observations of this system at visible wavelengths.

Spitzer Space Telescope — General Observer Proposal #60161

Cool, spatially resolved substellar and exoplanetary analogues at white dwarfs

Principal Investigator: Matt R. Burleigh
Institution: University of Leicester
Electronic mail: mbu@star.le.ac.uk

Technical Contact: Jay Farihi, University of Leicester

Co-Investigators:

Jay Farihi, University of Leicester
Ted von Hippel, Siena College

Paul Steele, University of Leicester
Fergal Mullally, Princeton University
Jay Holberg, University of Arizona

Science Category: extrasolar planets
Observing Modes: IracPostCryoMap
Hours Requested: 25.1

Proprietary Period: 365

Abstract:

We propose to obtain second epoch IRAC 4.5 micron images of 87 nearby white
dwarfs that were originally observed at the same wavelength during the first two
cycles of the Spitzer mission. By combining the data at these two epochs, we
will search for spatially resolved T and sub-T-type brown dwarf, and massive
planetary companions via common proper motions with their primaries. These
observations will comprise the deepest survey to date for wide substellar and
planetary-mass companions to white dwarfs in the solar neighborhood. Owing to
the known distance and age of each white dwarf, any companions identified in
this program would provide a benchmark for examining evolutionary models at ages
from a few 100 Myr to several Gyr. This survey will also provide the best
statistical limits yet on the frequency of such objects at white dwarfs and
their intermediate mass, main-sequence progenitors.
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Spitzer Space Telescope — General Observer Proposal #60028

Confirmation and Characterization of Kepler Mission Exoplanets: The Era of Rock
and Ice Exoplanets

Principal Investigator: David Charbonneau
Institution: Harvard
Electronic mail: dcharbonneau@cfa.harvard.edu

Technical Contact: David Charbonneau, Harvard

Co-Investigators:

William Borucki, NASA Ames Research Center

Timothy Brown, Las Cumbres Observatory Global Telescope
Drake Deming, NASA Goddard Space Flight Center

Eric Ford, University of Florida

Jonathan Fortney, UC Santa Cruz

Ronald Gilliland, Space Telescope Science Institute
Heather Knutson, Harvard University

David Latham, Smithsonian Astrophysical Observatory
Sara Seager, Massachusetts Institute of Technology

Science Category: extrasolar planets
Observing Modes: IracPostCryoMap
Hours Requested: 800.0

Proprietary Period: 90

Abstract:

In the past 4 years, the combination of ground-based transit surveys and the
remarkable stability of the Spitzer Space Telescope permitted the direct
investigation of the atmospheres of one specific class of exoplanet, namely the
Hot Jupiters. The power of the NASA Kepler Mission will be to discover dozens of
transiting exoplanets that are not detectable from the ground either due to the
shallow transit depth or the low transit frequency resulting from their longer
orbital periods. Kepler will find large numbers of transiting hot Neptunes and
hot SuperEarth exoplanets, as well as cooler Jupiters, each of which are
nonetheless amenable to direct study of their infrared emission. We propose to
use Spitzer to observe Kepler—-detected exoplanets and candidates to pursue two
goals. First, we will measure the two-color planetary emission for 20
representative members of these previously inaccessible cexoplanets. Such
observations will permit the first opportunity to directly test theoretical
models of exoplanetary atmospheres of varying compositions (notably SuperEarths
and Neptunes) and under differing levels of irradiation (cooler Jovian
companions). The same data will permit an estimate of the orbital
eccentricities, thus providing a test of models of the orbital migration, and
tidal dissipation for these various types of exoplanets. Second, we will use
Spitzer to follow up Kepler-identified candidate terrestrial exoplanets to prove
that these signals are indeed planetary in origin. By gathering single color
time series spanning times of primary transit, we will exclude a significant
source of astrophysical false positives (resulting from blends of triple stars
systems containing an eclipsing binary) that will precisely mimic an
exoplanetary signature in the Kepler data. These infrared data will provide a
crucial step in confirming the planetary nature of many of the most exciting
candidates, namely the planets with the smallest radii that are likely rocky in
composition.

Spitzer Space Telescope — General Observer Proposal #60113

A Search for Circumstellar Dust at SDSS White Dwarfs with K-Band Excess

Principal Investigator: Jay Farihi
Institution: University of Leicester
Electronic mail: jfl23@star.le.ac.uk

Technical Contact: Jay Farihi, University of Leicester

Co-Investigators:

Boris Gaensicke, University of Warwick
Jonathan Girven, University of Warwick
Matt Burleigh, University of Leicester
Paul Steele, University of Leicester

Science Category: extrasolar planets
Observing Modes: IracPostCryoMap
Hours Requested: 6.7

Proprietary Period: 365

Abstract:

We propose IRAC 3.6 and 4.5 micron observations of white dwarfs observed to have
a K-band excess via cross-correlation of the the Sloan Digital Sky Survey (SDSS)
and the UKIRT Infrared Deep Sky Survey (UKIDSS). We have searched tens of
thousands of sources in SDSS DR7 with spectra (by eye) and/or photometry and
identified a few thousand SDSS white dwarfs with good YJHK photometry in UKIDSS.
Of those sources, we select the best seven candidates with a likely K-band
excess to search with Spitzer / IRAC for confirmation of warm circumstellar
dust. Our selection criteria should be both completely unbiased and highly
efficient relative to previous white dwarf dust disk searches. There is now
strong evidence that the closely orbiting dust disks at white dwarfs are caused
by the tidal disruption of a minor planet or planets. In addition to producing
an infrared excess, the debris also pollutes the otherwise pristine white dwarf
atmosphere with metals, via accretion. Any confirmed dust disks will almost
certainly have contaminated their white dwarf hosts, but metal absorption
features cannot typically be seen in the relatively low S/N and low resolution
SDSS spectra. However, ground- and space-based ultraviolet and optical
spectroscopy of the heavy element abundances (at high resolution and superior
S/N) will yield the bulk composition of the terrestrial, polluting material.

Our targets represent high probability of dust disk detection and, if confirmed,
will substantially increase the number of exoplanetary debris disks for which a
bulk chemical composition can be obtained.
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Spitzer Space Telescope — General Observer Proposal #60119

Completing the Census of Disrupted Minor Planets at White Dwarfs: Photospheric
Pollution by Single or Multiple Asteroids?

Principal Investigator: Jay Farihi
Institution: University of Leicester
Electronic mail: jfl23@star.le.ac.uk

Technical Contact: Jay Farihi, University of Leicester

Science Category: extrasolar planets
Observing Modes: IracPostCryoMap
Hours Requested: 3.7

Proprietary Period: 365

Abstract:

We propose IRAC photometry for a sample of 11 highly metal-enriched white
dwarfs, to confirm or rule out infrared excess due to warm circumstellar dust.
Our ongoing Spitzer work has been highly successful in the identification of
white dwarfs that are, simultaneously, externally polluted by metals and have
closely orbiting circumstellar dust. Both the orbiting material and the
photospheric heavy element abundances are refractory-rich and volatile-poor,
implying these stars are polluted by rocky material. In this way we continue to
build a target list on which to perform spectroscopy of extrasolar rocky
planetesimals, via their heavy element signatures in the otherwise pristine
photospheres of white dwarfs. No other currently available technique can observe
the bulk composition of extrasolar, terrestrial, planetary material —- this is
the singular, enormous advantage offered by metal-rich white dwarfs. Our model
invokes the tidal destruction of a single, large asteroid to produce
circumstellar dust, while multiple, smaller asteroids are invoked to explain
stars that are dust-free. In the latter case, orbiting dust is readily destroyed
via collisions and sputtering as additional asteroids enter a pre-existing,
closely orbiting disk at slightly different inclinations, resulting in a gaseous
disk. In both cases, the white dwarf accretes, and becomes polluted by, material
which is rich in heavy elements. Therefore, identification of warm circumstellar
dust implies pollution by a single body, whose heavy element abundances should
reflect an idiosyncratic pattern of an extrasolar analog to a large asteroid
like Ceres. On the other hand, a lack of orbiting dust implies the metal
abundance pattern reflects pollution by an ensemble of smaller extrasolar
asteroids, and closer to an average chemical composition. Discriminating between
these two cases is critical to the interpretation of optical and ultraviolet
spectroscopy of the photospheric heavy elements seen in polluted white dwarfs.

Spitzer Space Telescope — Directors Discretionary Time Proposal #60027

Detecting the Transits of Nearby Super-Earths

Principal Investigator: Michael Gillon
Institution: Observatoire de Geneve
Electronic mail: michael.gillon@obs.unige.ch

Technical Contact: Brice-Olivier Demory, Observatoire de Geneve

Co-Investigators:

Brice-Olivier Demory, Geneva University
Christophe Lovis, Geneva University

Michel Mayor, Geneva University

Francesco Pepe, Geneva University

Didier Queloz, Geneva University

Stephane Udry, Geneva University

Xavier Bonfils, Grenoble University

Xavier Delfosse, Grenoble University

Thierry Forveille, Grenoble University

Sara Seager, Massachusetts Institute of Technology
Drake Deming, NASA’s Goddard Space Flight Center
Joseph Harrington, University of Central Florida

Science Category: extrasolar planets
Hours Requested: 100.0

Abstract:

We have an amazing opportunity to change the field of exoplanet characterization
by finding Super—-Earths transiting bright nearby stars. Our HARPS
radial-velocity survey has detected more than 50 low-mass planets in the solar
vicinity, most of them being short period Super-Earths having a large transit
probability. We propose an Exploration Science Program of 500 hours to detect
the few of them that transit their host star. These detections will bring
exoplanetology into the realm of terrestrial planets. The expected harvest of
the proposed project is the detection of 1 - 2 transiting Super-Earths and 1
transiting hot Neptune. Future ambitious transit surveys like Kepler should
detect much more low-mass planets, but the faintness of the target stars means
thorough characterization of detected Kepler planets will not be possible with
existing or near—future instruments like JWST. On the contrary, the few planets
that will be detected by the proposed project all will be exquisite targets for
high S/N follow-up studies. In particular, they will enable the first studies of
the atmospheric properties and habitability of terrestrial extrasolar planets.
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Spitzer Space Telescope — Directors Discretionary Time Proposal #60003

The Spitzer Exoplanetary Atmosphere Survey

Principal Investigator: Joseph Harrington
Institution: University of Central Florida
Electronic mail: jh@alum.mit.edu

Technical Contact: Joseph Harrington, University of Central Florida

Co-Investigators:

Drake Deming, NASA'’'s Goddard Space Flight Center
Kevin Stevenson, University of Central Florida
Jonathan Fortney, University of California, Santa Cruz
Nicolas Iro, NASA’'s Goddard Space Flight Center
Gregory Laughlin, University of California, Santa Cruz
Sara Seager, Massachusetts Institute of Technology
Giovanna Tinetti, University College, London, UK
Andrew Collier Cameron, University of St. Andrews, UK
Coel Hellier, Keele University, UK

Don Pollacco, Queen’s University Belfast, UK

Peter Wheatley, University of Warwick, UK

Gaspar Bakos, Harvard Smithsonian Center for Astrophysics
Michael Gillon, Observatoire de Geneve, Switzerland
Didier Queloz, Observatoire de Geneve, Switzerland
Debra Fischer, San Francisco State University

Peter McCullough, Space Telescope Science Institute

Science Category: extrasolar planets
Target of Opportunity: Yes
Hours Requested: 200.0

Abstract:

We propose a Target of Opportunity (ToO) program to observe photometric eclipses
and transits of extrasolar planets. Spitzer eclipses are the most fundamental
(and in many cases the only) direct exoplanetary measurements possible with
current instrumentation; transits measure the radius and eclipses the intrinsic
fluxes from these worlds. We will populate a figure of predicted equilibrium vs.
observed brightness temperatures, which is starting to show patterns indicating
different classes of atmospheric behavior. The observations will constrain
models of composition, chemistry, and atmospheric dynamics on each planet. The
events will also inform follow-on work with other telescopes for the brightest
targets. Based on discovery statistics, 25-35 new, observable, transiting
planets will be announced in 2009, and somewhat more in 2010. Also, a number of
known planets with good predicted signal have not yet been observed. We will
publish digital lightcurves with journal articles and submit them for archiving.
No comparable opportunity to observe exoplanets will be available until JWST.

Spitzer Space Telescope — General Observer Proposal #60021

Dynamic Studies of Exoplanet Atmospheres: From Global Properties to Local
Physics

Principal Investigator: Heather Knutson
Institution: Harvard University
Electronic mail: hknutson@cfa.harvard.edu

Technical Contact: Heather Knutson, Harvard University

Co-Investigators:

David Charbonneau, Harvard University

Jonathan Fortney, University of California, Santa Cruz
Adam Showman, University of Arizona

Nikole Lewis, University of Arizona

Eric Agol, University of Washington

Nicolas Cowan, University of Washington

Drake Deming, NASA Goddard

Adam Burrows, Princeton University

Greg Laughlin, University of California, Santa Cruz
Jonathan Langton, University of California, Santa Cruz

Science Category: extrasolar planets
Observing Modes: IracPostCryoMap
Hours Requested: 1138.0

Proprietary Period: 0

Abstract:

Spitzer’s two-year warm mission represents a unique opportunity to build on its
already-substantial legacy in the area of exoplanetary science with a
comprehensive set of observations that would directly address fundamental
questions about the physical processes that shape exoplanet atmospheres. In our
proposal we outline an exciting two-pronged approach that would combine a survey
of the secondary eclipses for all of the known transiting planets not already
observed during the cryogenic mission with a set of phase curve observations
targeting five of the most interesting objects. The first part of our study
would more than double the number of systems with secondary eclipse observations
and provide the statistical leverage needed to characterize the nature of the
high-altitude absorber responsible for the presence of temperature inversions in
the atmospheres of HD 209458b, TrES-2, TrES-4, and XO-1lb. Secondary eclipse
observations alone are not enough, however, as we expect the properties of these
tidally-locked planets may vary substantially between the permanent day and
night sides. Phase curve observations of select systems at several wavelengths
allow us to map out longitudinal variations in the pressure-temperature
profiles, chemistry, clouds, and circulation patterns of these highly-irradiated
atmospheres, and such spatially resolved information will be absolutely critical
in interpreting the results of the broader, low-resolution survey. Comparisons
between the two benchmark systems HD 209458b and HD 189733b as well as a
carefully-selected set of additional planets will allow us to investigate the
importance of irradiation, rotation rate, surface gravity, eccentricity, and
stellar metallicity in determining the pressure-temperature structure and
dynamic meteorology of these atmospheres. We are requesting a total of 1138
hours for these observations.
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Spitzer Space Telescope — General Observer Proposal #60102

Two for the Show: Observing the Periastron Passages of HD 80606 b

Principal Investigator: Jonathan S. Langton
Institution: UCO/Lick Observatory; University of California, Sa
Electronic mail: jlangton@ucsc.edu

Technical Contact: Jonathan S. Langton, UCO/Lick Obs

Co-Investigators:

Gregory Laughlin, UCO/Lick Obs

Drake Deming, NASA Goddard Space Flight Center
Nicolas Iro, NASA Goddard Space Flight Center
Daniel Kasen, UCO/Lick Observatory

Science Category: extrasolar planets
Observing Modes: IracPostCryoMap
Hours Requested: 84.3

Proprietary Period: 365

Abstract:

In Cycle 4, we observed a periastron passage of the eccentric giant HD 80606 b
in Spitzer’s 8-micron IRAC band, obtaining evidence of rapid heating during
periastron, as well as discovering that the planet undergoes secondary eclipse
several hours prior to periastron. Here, we are proposing to follow up on this
success with observations of two near—term periastron passages in the 4.5 micron
band. These observations will yield a number of concrete benefits: 1.)
Measurement of the baseline flux of the planet at 4.5 microns will improve the
characterization of the pre-periastron luminosity of the planet, and will
thereby clarify the role of tidal dissipation in heating the planet, which will
in turn yield insight into the planetary structure. 2.) Measurements of the
secondary transit depth at 4.5 microns will give insight into the bolometric
temperature of the planet, providing important constraints on all hydrodynamical
models of exoplanet atmospheres. 3.) Measurement of the heating rate at 4.5
microns prior to periastron will improve knowledge of the infrared radiative
timescale, which forms an essential constraint on competing exoplanetary general
circulation models under development. If one has heating rates at both 4.5
microns and 8 microns, then the bulk energetics of the planet’s infrared
photosphere are clearer than if one relies on a brightness temperature derived
from a single frequency. 4.) The 8-micron observations did not extend long
enough after the periastron passage to determine the cooling rate as the planet
recedes from its primary. Our proposed observations will run well past
periastron, which will allow a more accurate determination of the
post-periastron cooling rate, again providing vital constraints on both
hydrodynamical and radiative models of strongly irradiated exoplanetary
atmospheres. To achieve these goals, we are requesting 40 hours of observation
time for each of the two periastron passages that will occur in Cycle 6 —— a
total of 80 hours of observation time.

Spitzer Space Telescope — General Observer Proposal #60058

Dynamic atmosphere of the eccentric and massive planet XO-3b

Principal Investigator: Pavel Machalek
Institution: Johns Hopkins University
Electronic mail: pavel@jhu.edu

Technical Contact: Drake Deming, NASA’'s Godddard Space Flight Center

Co-Investigators:

Peter McCullough, Space Telescope Science Institute
Drake Deming, NASA Goddard

Christopher Johns-Krull, Rice University

Joseph L. Hora, Harvard-CfA

Adam Burrows, Princeton University

Science Category: extrasolar planets
Observing Modes: IracPostCryoMap
Hours Requested: 131.3

Proprietary Period: 0

Abstract:

We propose to observe the extended duration (63.0 hours) phase light curves
spanning the transit and secondary eclipse of the exoplanet X0-3b, which has a
period of 3.19 days, in the 3.6 and 4.5 micron IRAC bands to study the presence
of a thermal inversion in its stratosphere and determine the phase variability
of the planetary emission temperature. Full phase 3.6 and 4.5 micron photometry
will allow us to constrain the longitudinal variation of the XO0-3b emission,
determine the day-night side heat circulation as well as constrain the presence
of any hot-spots on the surface. X0-3b is an unique planet with a high mass Mp =
12.5 MJup, which is close to the deuterium burning limit and so far has the
highest observed surface gravity, g = 209 m.s”-2 amongst the known transiting
planets. Its orbit has eccentricity e = 0.287, which causes stellar irradiance
to vary three—-fold over the entire orbit. Unique to XO-3b, the planet revolves
around the star on an almost polar orbit with a 70 +/- 15 deg inclination angle
relative to the stellar equatorial plane . Of the 11 transiting planets with
measured Rossitter—-McLaughlin effect, XO-3b is the only one with a nearly polar
orbit, thus XO-3b represents a new orbital mode of transiting Hot Jupiters,
which in principle would allow us to constrain the latitudinal distribution of
the thermal emission from the planet, in addition to the longitudinal thermal
distribution. This proposal is a follow-up to the approved Cycle-5 Cold Spitzer
DDT program OX3B ’‘Thermal Inversion in the atmosphere of X0-3b’, which
investigates the secondary eclipse of X0-3b in all 4 IRAC channels.
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Spitzer Space Telescope — General Observer Proposal #60134

WASP-17 - testing the paradigm of pM/pL class planets

Principal Investigator: Pierre F. Maxted
Institution: Keele University
Electronic mail: pflm@astro.keele.ac.uk

Technical Contact: Pierre F. Maxted, Keele University

Co-Investigators:

Joe Harrington, University of Central Florida
Coel Hellier, Keele University

David Anderson, Keele University

Leslie Hebb, University of St Andrews

Didier Queloz, Geneva

Michael Gillon, Geneva

Don Pollacco, Queens University Belfast

Andrew Collier-Cameron, University of St Andrews
Peter Wheatley, Warwick University

Science Category: extrasolar planets
Observing Modes: IracPostCryoMap
Hours Requested: 17.4

Proprietary Period: 365

Abstract:

The structure, formation and fate of hot Jupiter exoplanets is governed by the
properties of their atmospheres. There is an urgent need for for strong
observational constraints to guide the development of model atmospheres for hot
Jupiters. WASP-17b is a newly discovered transiting hot Jupiter exoplanet. It
has the lowest density of any transiting hot Jupiter discovered to-date. The
host star, WASP-17, is a bright (V=11.6) F6V star. This combination of factors
make WASP-17 a key object for testing the current paradigm in which hot pM class
planets have stratospheres and cooler pL class planets do not. We will use
Spitzer to observe the secondary eclipse of the planet by its host star at 3.6um
and 4.5um, and use these data to measure the brightness temperature at these
wavelenghs. In the current paradigm, this pM class planet should show evidence
of a stratosphere from the ratio of the brightness temperatures at these
wavelengths. We will also use transmission spectroscopy to determine
independently whether WASP-17b has a stratoshere. VLT time to obtain the
required spectroscopy has already been approved. WASP-17 is currently the only
pM class planet apart from HD209458 for which the results from the two methods
can be compared. The Spitzer data that we will obtain for WASP-17 are essential
for us to fully understand exploit the Spitzer observations of exoplanets that
will be obtained in the warm mission.

Spitzer Space Telescope — General Observer Proposal #60185

Lightcurves of two newly discovered ultra-short period planets

Principal Investigator: Pierre F. Maxted
Institution: Keele University
Electronic mail: pflm@astro.keele.ac.uk

Technical Contact: Pierre F. Maxted, Keele University

Co-Investigators:

Joe Harrington, University of Central Florida
Coel Hellier, Keele University

David Anderson, Keele University

Leslie Hebb, University of St Andrews

Didier Queloz, Geneva

Michael Gillon, Geneva

Don Pollacco, Queens University Belfast

Andrew Collier-Cameron, University of St Andrews
Peter Wheatley, Warwick University

Science Category: extrasolar planets
Observing Modes: IracPostCryoMap
Hours Requested: 60.0

Proprietary Period: 365

Abstract:

The structure, formation and fate of hot Jupiter exoplanets is governed by the
properties of their atmospheres. There is an urgent need for for strong
observational constraints to guide the development of model atmospheres for hot
Jupiters. One of the most powerful techniques for probing hot Jupiter
atmospheres is to observe the small variation in infrared flux through the
orbital cycle for transiting hot Jupiters. These observations can be converted
into a map of the temperature distribution around the planet. This gives us a
direct measurement of the way heat is redistributed through the planet’s
atmosphere. The processes that redistribute heat from the day-side to the
night-side in these tidally locked planets are very poorly understood. This
limits our ability to interpret observations of hot Jupiters obtained with
Spitzer and other instruments. Phase variations are small so they have only been
succesfully observed in a handful of hot Jupiter systems. There are, as yet, no
detections of the phase variation in any transiting hot-Jupiters with
atmospheres hot enough to have a stratosphere, and only one (HD189733) for a
cooler transiting hot Jupiter. We will observe the lightcurves of WASP-18 and
WASP-19, to newly discovered ultra-short period planets (P<lday). These are key
objects for understanding heat redistribution in hot Jupiters because the
irradiation of their day-side is so extreme.
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Spitzer Space Telescope — General Observer Proposal #60169

Search for Pulsation in Young Brown Dwarfs

Principal Investigator: Ann Marie Cody
Institution: California Institute of Technology
Electronic mail: amc@astro.caltech.edu

Technical Contact: Ann Marie Cody, California Institute of Technology

Co-Investigators:
Lynne Hillenbrand, California Institute of Technology

Science Category: brown dwarfs/very low mass stars
Observing Modes: IracPostCryoMap
Hours Requested: 24.0

Proprietary Period: 365

Abstract:

Brown dwarfs are a ubiquitous yet poorly understood product of the processes
that take place in star formation regions. To date, observational methods to
determine important properties such as mass and age are lacking. But better
understanding of the physical characteristics of young brown dwarfs and very low
mass stars is now within reach through the signature of variable lightcurves.

In particular, pulsation in these objects is a newly suggested phenomenon that
offers unprecedented opportunities to probe their interiors and evolution. We
propose to use Spitzer IRAC to improve upon ground-based studies which suggest
low—amplitude, short-period variability indicative of pulsation just below the
statistical detection threshold. We will acquire precise time-series photometry
on a sample of confirmed brown dwarfs in the young Sigma Orionis cluster. With
estimated masses and ages appropriate to the deuterium-burning stage, these
objects are some of the most promising candidates in a potential new class of
pulsators. We aim to fully characterize light-curve periodicities down to
millimagnitude amplitudes, and ultimately use the results to provide fundamental
constraints on the interiors and properties of brown dwarfs.

Spitzer Space Telescope — General Observer Proposal #60093

3 — 5 micron Photometry of 500 — 800 K Brown Dwarfs

Principal Investigator: Sandy K. Leggett
Institution: Gemini Observatory
Electronic mail: sleggett@gemini.edu

Technical Contact: Sandy K. Leggett, Gemini Observatory

Co-Investigators:

Loic Albert, Canada France Hawaii Telescope
Etienne Artigau, Gemini Observatory

Ben Burningham, Hertfordshire University
Xavier Delfosse, Grenoble Observatory
Philippe Delorme, St Andrews University
Thierry Forveille, Grenoble Observatory
Nicolas Lodieu, Inst. Astr. Canarias
Phil Lucas, Herftordshire University
Mark Marley, NASA-Ames

David Pinfield, Herfordshire University
Celine Reyle, Besancon Observatory
Didier Saumon, Los Alamos National Lab
Steve Warren, Imperial College London

Science Category: brown dwarfs/very low mass stars
Observing Modes: IracPostCryoMap
Hours Requested: 9.1

Proprietary Period: 365

Abstract:

We request 9.lhrs to obtain IRAC photometry of 11 cold brown dwarfs. The
observations will complete the dataset of near-infrared spectroscopy and 1-5um
photometry, for known brown dwarfs with spectral types >T7, and temperatures of
500K to 800K. These rare very late— type T dwarfs are the coolest objects known
outside of the solar system. For these the [3.6] band samples a low—-flux region
of strong CH4 absorption, and the [4.5] band a bright region subject to
absorption by dredged-up CO. The [4.5] flux becomes increasingly dominant at low
temperatures, and is the best temperature indicator for the latest T dwarfs, for
which the near- infrared features are saturated. Combining accurate IRAC
photometry with our near-infrared data, and models, will allow us to constrain
temperature, metallicity and gravity, as well as vertical mixing in the
atmospheres of our targets. Now that objects as cool as ~500K are being found it
is vital that we understand their behaviour in the mid-infrared, especially in
the WISE era, when the red [3.6]-[4.5] color will be used to find even more
extreme objects.
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Spitzer Space Telescope — General Observer Proposal #60046

A Survey for Wide Substellar Companions in the Solar Neighborhood

Principal Investigator: Kevin L. Luhman
Institution: Pennsylvania State University
Electronic mail: kluhman@astro.psu.edu

Technical Contact: Kevin L. Luhman, Pennsylvania State University

Co-Investigators:

John Stauffer, Spitzer Science Center

Giovanni Fazio, Smithsonian Astrophysical Observatory
Joseph Hora, Smithsonian Astrophysical Observatory

Science Category: brown dwarfs/very low mass stars
Observing Modes: IracPostCryoMap
Hours Requested: 28.8

Proprietary Period: 365

Abstract:

We propose to obtain IRAC images of 328 stars, brown dwarfs, and white dwarfs in
the solar neighborhood that have been observed previously with IRAC. By
combining the data at these two epochs, we will search for wide (>100 AU)
substellar companions through their common proper motions with the primaries.
The detection limits will reach up to 100 times fainter than the faintest known
T dwarfs. These observations will comprise the deepest survey for wide
companions to nearby stars that is possible with any current or planned
telescope, providing the best available opportunity for finding brown dwarfs
cooler than known T dwarfs, such as the as—-of-yet-undiscovered Y dwarfs.

Spitzer Space Telescope — General Observer Proposal #60122

A Survey for Dust in Type IIn Supernovae

Principal Investigator: Ori D. Fox
Institution: University of Virginia
Electronic mail: ofox@virginia.edu

Technical Contact: Ori D. Fox, University of Virginia

Co-Investigators:
Michael Skrutskie, University of Virginia
Roger Chevalier, University of Virginia

Science Category: evolved stars/pn/sne
Observing Modes: IracPostCryoMap
Hours Requested: 22.4

Proprietary Period: 365

Abstract:

We propose to carry out a Spitzer/IRAC mid-infrared survey for thermal dust
emission in all observable Type IIn supernovae from the past 10 years. The
source of the large amounts of dust observed in high redshift galaxies has
remained uncertain for nearly 40 years. Despite the success of models in
producing dust within supernova explosions, only a handful of supernovae show
direct observational evidence for dust condensation, and these examples all
yield 2-3 orders of magnitude less dust than predicted by the models. Recent
observations suggest Type IIn supernovae may condense more dust than typical
core—-collapse events. Due to the small number of Type IIn events (2-3% of all
core—collapse supernovae), there exist too little data to draw any unbiased
conclusions concerning the nature of dust production in this particular
subclass. The few dust forming Type IIn supernovae, however, show late-time
infrared emission sometimes more than five or six years following their initial
detection, making remnant archeology possible. While previous Spitzer/IRAC
surveys have searched for dust in supernovae, none have targeted these Type IIn
events. A Spitzer/IRAC follow-up survey of all observable Type IIn supernovae
from the past ten years will determine the extent to which this subclass
produces dust. Ground-based observations are insufficient. Spitzer/IRAC provides
the necessary sensitivity at wavelengths spanning the peak of the blackbody
emission from the warmest grains, as well as the tail-end emission from colder
dust. With only 5 minutes of integration in both 3.6 and 4.5 micron bands, this
survey is sensitive to dust in almost all of our targets given our flux
estimates. In only 22.4 hours, we can obtain follow—up photometry in both bands
for all positions of observable Type IIn supernovae discovered in the past ten
years.
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Spitzer Space Telescope — General Observer Proposal #60020

GLIMPSE360: Completing the Spitzer Galactic Plane Survey

Principal Investigator: Barbara A. Whitney
Institution: Space Science Institute
Electronic mail: bwhitney@spacescience.org

Technical Contact: Barbara A. Whitney, Space Science Institute

Co-Investigators:

Richard Arendt, CRESST/UMBC/GSFC

Brian Babler, University of Wisconsin

Robert Benjamin, University of Wisconsin - Whitewater
Henrick Beuther, MPIA-Heidelberg

Bidushi Bhattacharya, Spitzer Science Center
Robert Blum, CTIO

Steve Bracker, University of Wisconsin

Chris Brunt, University of Exeter

Sean Carey, Spitzer Science Center

Ed Churchwell, University of Wisconsin

Dan Clemens, Boston University

Martin Cohen, University of California - Berkeley
Bruce Elmegreen, IBM Research Division

Peter Frinchaboy, University of Wisconsin
Fabian Heitsch, University of Michigan

Melvin Hoare, University of Leeds

Joseph Hora, Harvard-Smithsonian CfA

Remy Indebetouw, University of Virginia

James Jackson, Boston University

Thomas Jarrett, IPAC

Charles Kerton, Iowa State University

Henry Kobulnicky, University of Wyoming
Kathleen Kraemer, Air Force Research Laboratory
Steve Majewski, University of Virginia

Massimo Marengo, Harvard-Smithsonian CfA
Marilyn Meade, University of Wisconsin

Phil Lucas, University of Hertfordshire
Margaret Meixner, Space Telescope Science Institute
Don Mizuno, Boston College

Sergio Molinari, Instituto Fisica Spazio Interplanetario
Matt Povich, University of Wisconsin

Steve Price, Air Force Research Laboratory
William Reach, IPAC

Neill Reid, Space Telescope Science Institute
Jeonghee Rho, Spitzer Science Center

Thomas Robitaille, University of St. Andrews
Marta Sewilo, Space Telescope Science Institute
Sachindev Shenoy, Spitzer Science Center

Howard Smith, Harvard-Smithsonian CfA

Nathan Smith, University of California - Berkeley
John Stauffer, Spitzer Science Center

Susan Stolovy, Spitzer Science Center

Leonardo Ubeda, Universite Laval

Schuyler Van Dyk, IPAC

Jacco van Loon, University of Keele

Kevin Volk, Gemini Observatory

Christer Watson, Manchester College

Michael Wolff, Space Science Institute

Farhad Yusef-Zadeh, Northwestern University
Gail Zasowski, University of Virginia

Jill Rathborne, Harvard-Smithsonian CfA

Science Category: galactic structure
Observing Modes: IracPostCryoMap
Hours Requested: 1980.3

Proprietary Period: 0

Abstract:

We propose to map the remaining 187 degrees of the Galactic Plane that have not
been observed with the Spitzer Space Telescope. The survey will cover longitude
1=65-265 degrees excluding 1 ~102-109 and 1~76-82. The latitude range will be
3.1 degrees, wider than the previous GLIMPSE surveys (2 degrees) because the
disk flares more in the Outer Galaxy. The latitude center will follow the
Galactic warp. Three visits on each sky position with 0.6&12s HDR frames will
provide a high dynamic range of sensitivity that exceeds both GLIMPSE and the
planned WISE mission surveys at both ends. This will allow us to determine the
edge of the Galactic stellar disk, study low and high mass star formation in the
nearby Perseus arm as well as in the Far Outer Galaxy, and study evolved stars
throughout the Galaxy. The combination of GLIMPSE360 and the previous GLIMPSE (

Tuesday April 28, 2009

cycle6_covers.txt

28/35




Printed_by_SSC

Apr 28, 09 10:31 Spitzer_Cycle-6 Page 57/69

Apr 28, 09 10:31 Spitzer_Cycle-6 Page 58/69

Spitzer Space Telescope — General Observer Proposal #60107

Investigating the Nature of Dust Disks in Weakly—-Magnetic Cataclysmic Variables

Principal Investigator: Kunegunda E. Belle
Institution: Los Alamos National Laboratory
Electronic mail: belle@lanl.gov

Technical Contact: Donald W. Hoard, IPAC, Caltech

Co-Investigators:
D. W. Hoard, Spitzer Science Center
Steve B. Howell, NOAO

Science Category: compact objects
Observing Modes: IracPostCryoMap
Hours Requested: 20.4

Proprietary Period: 365

Abstract:

We propose to obtain 4.5 micron light curves and a single 3.6 micron measurement
of four intermediate polars, a class of weakly-magnetic cataclysmic variables
(CVs), in order to investigate the nature of dust in CVs. This proposal is
motivated by results from our Cycle 2 observations, in which we discovered the
presence of circumbinary dust disks in highly-magnetic CVs, and our Cycle 4
observations, in which 4.5 and 8 micron light curves of the non-magnetic CV, Wz
Sge, revealed the presence of previously undetected dust associated with the
accretion disk within the binary. This dichotomy in dust properties may be the
result of evolutionary differences between highly-magnetic and non-magnetic CVs,
or the different accretion processes occurring within the systems. Intermediate
polars present a blend of non-magnetic and highly-magnetic CV properties, and
therefore, Spitzer time-series observations of these systems will help to answer
many of the questions that arose after our Cycle 2 and Cycle 4 observations, and
will also answer outstanding questions about intermediate polars, such as if
they are evolutionarily linked to highly-magnetic systems and how the cool
component of the accretion disk is affected by the truncation of the hot inner
component of the disk. The proposed observations will also have great relevance
for our understanding of the physics and structure of accretion disks in
general, those in binary systems as well as in active galaxies.

Spitzer Space Telescope — General Observer Proposal #60130

Rapid variability of jets in X-ray binaries: a new tool.

Principal Investigator: Piergiorgio Casella
Institution: University of Amsterdam
Electronic mail: casella@uva.nl

Technical Contact: Piergiorgio Casella, University of Amsterdam

Co-Investigators:

Simone Migliari, ESA - Madrid

Tom Maccarone, University of Southampton
Dave Russell, University of Amsterdam

Science Category: compact objects
Observing Modes: IracPostCryoMap
Hours Requested: 8.1

Proprietary Period: 365

Abstract:

We propose to observe Cyg X-1, an accreting black hole, and Sco X-1, an
accreting neutron star, with a 2-hour long uninterrupted exposure each with IRAC
in high time resolution modes. Their rapidly variable IR components are likely
to come from relativistic jets, and these data will provide important insights
into how these jets are powered by the systems’ accretion disks. While jets
appear as a byproduct of the accretion process, there is as yet no standard
model for their underlying physics. Several key issues are be solved, including
the geometry of jets, their energetic power and their coupling with the disk.
Multwavelength fast variability is an exciting new tool, which will provide new
informations. For the first time, we will study the fast jet variability in
great detail, opening a new promising window on the Physics of accretion. These
explorative observations will provide a measure of the size of the emitting
region, thus constraining the jet geometry. By studying the correlated
variability in mid-IR and X-rays, we will put important constraints to the
jet—disk connection. Finally, by comparing these results between the two
sources, we will cast light on the jet energetic budget, which is thought to be
different in black holes and in neutron stars.
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Spitzer Space Telescope — General Observer Proposal #60086

Characterizing the Periodic Infrared Brightening Events of GX17+2: A Precessing
Synchrotron Jet?

Principal Investigator: Thomas E. Harrison
Institution: New Mexico State University
Electronic mail: tharriso@nmsu.edu

Technical Contact: Thomas E. Harrison, New Mexico State University

Co-Investigators:

Jillian Bornak, New Mexico State University
Bernie McNamara, New Mexico State University
Dawn Gelino, NExScI

Michael Rupen, NRAO

Science Category: compact objects
Observing Modes: IracPostCryoMap
Hours Requested: 3.6

Proprietary Period: 365

Abstract:

GX17+2 is a low mass X-ray binary, and one of the brightest X-ray sources in the
sky. It is also a ’'Z Source’ so named by the path this small family of objects
traces out in the X-ray color-color diagram. This Z-pattern is believed to occur
due to the changing rate of accretion, which is normally quite close to the
Eddington limit for a neutron star. GX17+2 seems to be a normal member of this
class of object, with stochastic X-ray and radio variations. The one exception
to this is that the infrared counterpart shows four magnitude variations in the
K-band. Even more peculiar is that these ’‘outbursts’ are periodic and recur
every 3.01 days! Unfortunately, GX17+2 is highly reddened (Av > 19) and is not
detectable at other ground-based wavelengths. Thus, we cannot conclusively
identify the nature of these outbursts, but our radio observations show that it
is radio loud during these infrared events. This suggests that we are seeing a
precessing synchrotron jet. While there is evidence for precessing jets in other
X-ray binaries, such a short precession period is unprecedented. We propose to
obtain simultaneous K-band and IRAC 3.6 and 4.5 micron observations of GX17+2
during two IR bright phases to allow us to deconvolve the reddening and spectrum
of the source to allow us to confirm whether these outbursts are from optically
thin synchrotron emission. Such jets are expected to be highly variable, and the
short exposure times offered by Spitzer will allow us to characterize this
variability. The proposed program requires 3.6 hr.

Spitzer Space Telescope — General Observer Proposal #60056

The mass and radius of a low mass white dwarf

Principal Investigator: Pierre F. Maxted
Institution: Keele University
Electronic mail: pflm@astro.keele.ac.uk

Technical Contact: Pierre F. Maxted, Keele University

Co-Investigators:
Peter Wheatley, Warwick University
Tom Marsh, Warwick University

Science Category: compact objects
Observing Modes: IracPostCryoMap
Hours Requested: 23.2

Proprietary Period: 365

Abstract:

The mass-radius relation and cooling timescale for low-mass white dwarfs depends
on their composition, particularly the amount of hydrogen remaining on their
surface. There are currently no strong observational constraints on this
parameter. This severely limits our ability to interpret observations of white
dwarfs in close binary stars. RR Cae is a binary star in which an M-dwarf
eclipses a low-mass white dwarf every 0.3037 days. This makes it possible, in
principle, to measure a precise, model independent mass and radius for the white
dwarf. In practice, this can only be done with lightcurves obtained at infrared
wavelengths because i. flaring and star-spots from the M-dwarf distort the
lightcurve at optical wavelengths and ii. the depth of the eclipse due to the
transit of the white dwarf becomes undetectable at optical wavelengths. We will
use Spitzer to obtain lightcurves at 3.6um of RR Cae. These lightcurves together
with spectroscopic data already obained will be used to measure the mass and
radius of the white dwarf to an accuracy of better than l-percent. This will be
the most precise reliable mass and radius measurement made for any white dwarf
to-date. This level of precision is essential to make a useful estimate of the
thickness of hydrogen layer on this white dwarf. RR Cae will also be a benchmark
object for testing model atmospheres of cool white dwarfs because the surface
gravity and effective temperature will then be known independently of the
analysis of the spectrum. These observations are essential for the accurate
interpretation of data for many types of white dwarf, including white dwarfs
accreting metals from from the dust discs detected by Spitzer; cool white dwarfs
used for measuring the age of globular clusters and the hundreds of white dwarf
binaries identified in SDSS data. RR Cae is the only white dwarf known where
data of this quality can be obtained.
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Spitzer Space Telescope — General Observer Proposal #60055

Direct Observation of Circumstellar Clumps in High Mass X-Ray Binaries

Principal Investigator: Gordon E. Sarty
Institution: University of Saskatchewan
Electronic mail: gordon.sarty@usask.ca

Technical Contact: Gordon E. Sarty, University of Saskatchewan

Co-Investigators:

Zoltan Balog, University of Arizona
Laszlo Kiss, University of Sydney
Kinwah Wu, University College London

Science Category: compact objects
Observing Modes: IracPostCryoMap
Hours Requested: 12.5

Proprietary Period: 365

Abstract:

The direct observation of clumpy circumstellar material in high mass X-ray
binaries (HMXBs) is proposed. We propose to observe the two HMXBs V420 Aur and
LS 5039, based on our optical data obtained over the past four years. With
precision time- series photometry from the post-cryo IRAC instrument we expect
the following scientific return: (i) Characterization of the size and
distribution of circumstellar clumpy material as derived from modeling the light
curve variations produced as the clumps disappear behind the star. (ii)
Characterization of the temperature of the clumps as inferred from the 3.6 - 4.5
micrometer color of the clumps disappearing behing the primary star. (iii)
Serendipitous observation of clumpy accretion events produced as clumps heat up
on their way to accretion on the neutron star or black hole.

Spitzer Space Telescope — General Observer Proposal #60108

First Multi-Orbit Time Series Observations of Jets in Ultracompact X-ray
Binaries

Principal Investigator: Stefanie Wachter
Institution: California Institute of Technology
Electronic mail: wachter@ipac.caltech.edu

Technical Contact: Donald W. Hoard, IPAC, Caltech

Co-Investigators:
D. W. Hoard, Spitzer Science Center
Steve B. Howell, NOAO

Science Category: compact objects
Observing Modes: IracPostCryoMap
Hours Requested: 22.0

Proprietary Period: 365

Abstract:

Jets are a ubiquitous feature in many different astrophysical objects. They are
found in extragalactic sources such as quasars and active galactic nuclei, in
Galactic X-ray binary systems, and in newly forming young stellar objects.
While the occurrence of jets is clearly connected to accretion processes in all
of these objects, the exact mechanism for initiating the outflow and the roles
specific parameters play in these wildly different sources are poorly
understood. We propose to explore jet properties in the physically smallest
systems among the XRBs, the ultracompact XRBs. The known ultracompact XRBs
harbor a neutron star accretor and have orbital periods of less than an hour,
requiring non-main sequence donor stars (typically a C/O white dwarf). The
formation rate of ultracompact XRBs could be higher than that of hydrogen-rich
(i.e., main sequence donor) XRBs, making them a significant - if currently
poorly sampled — part of the Galactic population of interacting binary stars.
Ultracompact XRBs are important to jet studies, because they expand the
parameter space in physical size and chemical composition compared to XRBs with
main sequence donors. The main focus of our observing program is to, for the
first time, study the behavior of an XRB jet across several orbital cycles, by
obtaining mid-infrared light curves of the ultracompact XRBs 4U 0614+091 and 4U
1626-67. Our observations are designed to characterize both orbital variations
and long-term secular variations. No similar studies of jets in normal XRBs have
been carried out because of lack of persistent jets, need to observe in the
mid-IR, and prohibitively long orbital periods (several hours to tens of days).
Because of their short periods, ultracompact XRBs are the only XRBs that allow
continuous study over several orbital cycles. Currently, we only know what XRB
jets look like in instantaneous snapshots; we do not have any information about
their orbitally-resolved behavior. This Spitzer program will remedy that
unfortunate situation.
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Spitzer Space Telescope — General Observer Proposal #60197

Detecting the remnant of a hot disk that is gone

Principal Investigator: Zhongxiang Wang
Institution: McGill University
Electronic mail: wangzx@physics.mcgill.ca

Technical Contact: Zhongxiang Wang, McGill University

Co-Investigators:

Anne Archibald, McGill
Victoria Kaspi, McGill
Ingrid Stairs, UBC

Science Category: compact objects
Observing Modes: IracPostCryoMap
Hours Requested: 0.7

Proprietary Period: 365

Abstract:

An hot disk surrounding a millisecond radio pulsar in a binary system is
identified in optical spectroscopic observations. The disk existed in a year and
then disappeared before 2003 January. The disappearance of the disk was likely
caused by its interaction with the radio pulsar. Different scenarios have been
suggested for the interaction between pulsars and their disks. This binary
system thus serves as a rare case that we would like to study in detail, helping
our understanding of the interaction. Here we propose Spitzer/IRAC imaging of
the binary system. We seek to detect excess emission from the remnant of the
disk. A detection would suggest that the disk was pushed away and the remnant
would exist as a circumbinary disk. For a non-detection, we would set a
constraint on the existence of any dust material in the system, helping our
near—-future studies of this rare system at optical and infrared wavelengths.

Spitzer Space Telescope — General Observer Proposal #60166

Late-Time Light from Type Ia Supernovae

Principal Investigator: Peter M. Garnavich
Institution: University of Notre Dame
Electronic mail: pgarnavi@nd.edu

Technical Contact: Peter M. Garnavich, University of Notre Dame

Co-Investigators:

Peter Milne, University of Arizona

Ryan Foley, Center for Astrophysics

Kevin Krisciunas, Texas A&M

Howie Marion, Texas A&M

Michael Wood-Vasey, Univ. Pittsburgh
Bradley Tucker, Austrailian National Univ.
Thomas Matheson, NOAO

Science Category: extragalactic stellar studies
Target of Opportunity: Yes
Observing Modes: IracPostCryoMap
Hours Requested: 18.0
Proprietary Period: 365

Abstract:

We propose to study the physics of type Ia supernovae at late and very-late
phases of their evolution. Type Ia events produce radioactive elements that keep
the expanding debris glowing for years after the explosion. Between one and
three months after maximum, nearly all type Ia events have identical colors in
optical bands: the Lira law. This is surprising and useful as it is not
predicted by models but empirically allows dust reddening to be reliably
measured. The colors in the infrared are not as well known and we propose to
obtain multi-band light curves of three type Ia events during this ‘Lira law’
phase. These will be low-impact ToO observations triggered near maximum light
with observations 5 weeks later. At very late times (>200 days) the supernova
light is driven by positrons from the radioactive decay and the light curve
becomes sensitive to the magnetic environment in the debris. As the type Ia
ages, near—IR data suggest that more and more of the luminosity comes out at
long wavelengths. We propose to observe SN2008Q and another nearby supernova to
determine the fraction of bolometric luminosity coming from the mid-IR. These
observations will be supported with an extensive network of ground-based
telescopes.
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Spitzer Space Telescope — General Observer Proposal #60198

A Double Planetary Occultation By the Outer Gas Giant Neptune

Principal Investigator: James Bauer
Institution: Jet Propulsion Laboratory
Electronic mail: bauer@scn.jpl.nasa.gov

Technical Contact: James Bauer, Jet Propulsion Laboratory

Science Category: planets
Observing Modes: IracPostCryoMap
Hours Requested: 11.3

Proprietary Period: 365

Abstract:

As a large number of giant exo-planets are being characterized and discovered,
the need to understand how gas giants respond to the circumstances of variations
in insolation is becoming apparent. The gas giants in our own solar system have
not been observed in sufficient detail or over sufficiently long time scales to
understand how they respond to seasonal changes. A sensitive trace of seasonally
driven atmospheric global evolution is provided by observations of stellar
occultation events, which yield nearly instantaneous atmospheric pressure—height
profiles at critical seasonal junctures. We propose to observe two of these
occultation events of the outer gas giant Neptune, which has recently undergone
its summer solstice. The events are nearly consecutive, and viewable only from
the SST using IRAC?s sub-array capabilities and fortuitous band-pass in the
shortest wavelength channel.

Spitzer Space Telescope — General Observer Proposal #60050

Smog Check for Comets: Measuring cometary CO2, CO, and particulate emissions

Principal Investigator: William T. Reach
Institution: Caltech
Electronic mail: reach@ipac.caltech.edu

Technical Contact: William T. Reach, Caltech

Co-Investigators:

Jeremie Vaubaillon, IMCCE Paris

Carey Lisse, APL/Johns Hopkins

Michael Kelley, University of Maryland

Science Category: comets
Observing Modes: IracPostCryoMap
Hours Requested: 46.2

Proprietary Period: 365

Abstract:

We propose to measure the CO2, CO, and dust emission from a sample of comets.
This study is in the spirit of the A’Hearn et al. compilation of the OH, C2, and
dust production rates for 85 comets, wherein the only widely accepted,
physically-based taxonomic types of comets were identified. Specifically,
C—-chain-poor comets, which are predominantly dynamically short-period comets
that formed in the Kuiper Belt, are distinct from the C-chain-rich comets that
tend to be long-period comets arriving from the Oort cloud and having formed
formed in the Jupiter-Saturn region. Spitzer/IRAC observations are unique in
their sensitivity to CO2 and CO gas. CO and CO2 have prominent spectral bands
that fall within IRAC channel 2, while dust strongly dominates IRAC channel 1.
Despite being the second and third most abundant compositions of cometary ice,
their high abundance in the Earth’s atmosphere makes ground-based observations
exceptionally difficult.
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Spitzer Space Telescope — General Observer Proposal #60155

IRAC Reflectances of Cold Classical KBOs and Centaurs

Principal Investigator: Joshua P. Emery
Institution: University of Tennessee
Electronic mail: jemery2@utk.edu

Technical Contact: Joshua P. Emery, University of Tennessee

Co-Investigators:

Michael Brown, California Institute of Technology
Dale Cruikshank, NASA Ames Research Center
Cristina Dalle Ore, SETI Institute

Yanga Fernandez, University of Central Florida
Wes Fraser, California Institute of Technology
John Stansberry, University of Arizona

David Trilling, Northern Arizona University

Science Category: Kuiper belt objects
Observing Modes: IracPostCryoMap
Hours Requested: 108.5

Proprietary Period: 365

Abstract:

We propose to measure reflected fluxes of 22 Centaurs and 27 cold classical
Kuiper belt objects (KBOs) with IRAC in order to determine surface compositions.
The small bodies of the outer solar system provide probes of the statistical
conditions, history, and interactions in the solar system. We focus in this
proposal on two groups that isolate two key aspects of the complicated larger
puzzle: starting compositions and physical effects of thermal evolution. The
cold classical KBOs are the only dynamical group among the Kuiper belt that
remain in (or very near) the region in which they formed (~40 AU), offering
insight into the conditions in a known region of the early nebula. The
prevailing hypothesis that their surfaces are dominated by complex organic
molecules derived from irradiation of originally CH4-rich bodies will be

directly tested by searching for strong
channel. A subset will also be observed
volatiles (e.g., residual CH4, CO2, N2)
The Centaurs have been scattered inward
giant planets. While closer to the Sun,

for these faint bodies. Our cycle-2 and

proposal builds on that success.

absorption within the 3.6 micron
at 4.5 microns as a measure of other
informative of original compositions.
into their unstable orbits among the
accelerated thermal evolution is

hypothesized to replace thin organic mantles with dust coatings through vigorous
sublimation, creating the two distinct color groups (less red/gray and
ultra-red). We will test this hypothesis by searching for and characterizing
absorptions at 3.6 micron due to the hypothesized organics. The IRAC 3.6 and 4.5
micron reflectances will distinguish among multiple surface compositions that
could explain the less red/gray group, only one of which (silicate dust) is
consistent with the prevailing hypothesis. No other existing or near-term ground
or space-based facility can measure reflectances at these critical wavelengths

cycle-4 programs to observe an initial

set of outer solar system objects have been tremendously successful, and this

Spitzer Space Telescope — General Observer Proposal #60184

Probing Planetesimals in the Solar System: Ice and Organics in Kuiper Belt
Binaries

Principal Investigator: Keith Noll
Institution: Space Telescope Science Institute
Electronic mail: noll@stsci.edu

Technical Contact: Keith Noll, Space Telescope Science Institute

Co-Investigators:

Joshua Emery, University of Tennessee

Will Grundy, Lowell Observatory

Susan Benecchi, Space Telescope Science Institute

Science Category: Kuiper belt objects
Observing Modes: IracPostCryoMap
Hours Requested: 14.1

Proprietary Period: 365

Abstract:

We are proposing to use IRAC chl to obtain 3.6 um albedos for a sample of 9
Kuiper Belt binaries. Binaries offer the crucial advantage of linking
spectrophotometric properties to physical properties including mass, albedo,
density, and internal structure. We have selected targets with known orbits and
with the most available ancillary data to get the maximum leverage for the new
IRAC data. Our targets are nearly equally divided between the physically and
dynamically distinct Cold population and assorted representatives of the
dynamically Hot populations of the Kuiper Belt. We have also limited our sample
to the less-processed, more-pristine 100-km-class objects that make up the vast
majority of the Kuiper Belt that have been largely left out of earlier studies.
These objects may be relatively unaltered since the end of planetary accretion
in the protoplanetary disk and thus anearly direct link to the earliest epoch of
the solar system and, by extension, to other planetary systems. The 3.6 um band
of IRAC chl is a sensitive detector of both water ice and solid organics in
Kuiper Belt objects.The surfaces of 100-km-class objects are likely a minimally
processed mixture of silicates, water ice, and solid organics. Because the 3-4
um window contains strong absorptions, both from water ice and organics, a
single IRAC photometric point, when combined with optical and near-IR data, can
help constrain the range of possible compositions and microphysical textures for
these objects.
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Spitzer Space Telescope — General Observer Proposal #60012

The Warm Spitzer NEO Survey: Exploring the history of the inner Solar System and
near Earth space

Principal Investigator: David E. Trilling
Institution: Northern Arizona University
Electronic mail: David.Trilling@nau.edu

Technical Contact: David E. Trilling, Northern Arizona University

Co-Investigators:

Bidushi Bhattacharya, NASA Herschel Science Center
William Bottke, SWRI

Steve Chesley, JPL

Marco Delbo, Observatoire de la Cote d’Azur
Joshua Emery, U. Tennessee—-Knoxville
Giovanni Fazio, Harvard-Smithsonian

Alan Harris, DLR, Germany

Joseph Hora, Harvard-Smithsonian

Amy Mainzer, JPL

Michael Mueller, University of Arizona
Bryan Penprase, Pomona College

Howard Smith, Harvard-Smithsonian

Timothy Spahr, Harvard-Smithsonian

John Stansberry, University of Arizona

Science Category: near—-Earth objects
Observing Modes: IracPostCryoMap
Hours Requested: 500.0

Proprietary Period: 0

Abstract:

The majority of Near Earth Objects (NEOs) originated in collisions between
bodies in the main asteroid belt and have found their way into near-Earth space
via complex and little understood dynamical interactions. This transport of
material from the main belt into the inner Solar System has shaped the histories
of the terrestrial planets. However, despite their scientific importance, key
characteristics of the NEO population ——-— such as the size distribution, mix of
albedos and mineralogies, and contributions from so-called dead or dormant
comets ——— remain largely unexplored; some 99% of all presently known NEOs are
essentially uncharacterized. Recent evidence suggests that the size distribution
of NEOs may undergo a transition at 1 km, and that the smaller bodies may record
fundamental physical processes that are presently occurring in the Solar System
but not understood. We propose to use the unique capability of Warm Spitzer to
observe 750 NEOs. We will measure the size distribution of this population to
understand fundamental physical processes that occur among the small bodies of
our Solar System. We will measure the fraction of NEOs likely to be dead comets,
with implications for the flux of organic material onto the Earth. We will
measure the albedo distribution of NEOs, which indicates the compositional
diversity among these small bodies. We will study properties of individual NEOs,
including their surface properties and potentially their densities, and detailed
properties of a subset of well-characterized objects. Our expert team and our
previous experience in this field allow us to complete a comprehensive study of
the origin and evolution of the NEO population. Our work is nothing less than an
exploration of the history of near—-Earth space.
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