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Title
Witnessing the birth of the red sequence: the physical scale and morphology of ultra-red starbursts

Abstract

We have defined a large sample of galaxies that are both faint (ergo unlensed - in this regime we cannot
afford the vagaries of galaxy-galaxy lens model reconstruction) and extremely red (ergo very distant). We
then further refined our sample via SCUBA-2 imaging, rejecting z<4 interlopers. The remaining galaxies
represent the most intense starbursts in the z>4 Universe - the precursors of massive galaxies on the red
sequence.

Our goal here is to fully and directly characterise the physical scale and morphology of the dust in the 30
faintest and reddest of these z>4 starbursts - the first time a significant sample of such distant systems
has been imaged interferometrically. Is the physical distribution of the dust best modelled as a compact,
optically thick disk, as with local ULIRGs, or by a more extended optically thin disk, like local spirals? Is
the Schmidt-Kennicutt law different in such young galaxies? What drives these early starbursts - major
mergers, or the steady accretion of gas onto a disk, or perhaps something unexpected?

Via the relatively simple observations proposed here, ALMA will reveal the manner in which the ancestors
of today’s massive galaxies were formed.

2013.1.00008.S

Exec Country Institute
Pl Lee, Chin-Fei EA Taiwan Academia Sinica
COl Li, Zhi-Yun NA United States American Astronautical Society
COl Ching, Tao-Chung EA Taiwan National Tsing-Hua University
COl Lai, Shih-Ping EA Taiwan National Tsing-Hua University

Title
Toward Resolving the Magnetic Flux Problem in Star Formation: Mapping Poloidal B-field in Edge-on Disks

Abstract

Poloidal magnetic field is expected in protostellar disks, if magnetic flux is dragged into the disks from
star-forming dense cores. Such a poloidal field can play a key role in disk evolution and jet launching.
However, direct evidence for its existence has been lacking. Here, we propose to detect and map the
poloidal field in the young, edge-on, and resolvable disks in two nearby disk-jet systems, HH 212 and HH
111, using polarization observation of thermal dust emission. If detected, it would mean that some of the
core magnetic flux is indeed dragged into the disks and the poloidal field can indeed play a key role in
both disk evolution and jet launching. A negative result would cast serious doubt on the poloidal-field
driven disk evolution and jet launching. It would also imply that the long-standing * " magnetic flux
problem' is somehow resolved at large distances beyond the disks, so that none of the core magnetic flux
is dragged into the disks. To have the best chance of polarization detection, we request 1 Science Goal in
TDM in Band 7 at 345 GHz at 0.16" angular resolution. If succeeded, we would produce the first maps of
poloidal B-field in young disks.

2013.1.00014.S

Exec Country Institute
Pl Elitzur, Moshe NA United States Kentucky, University of
COl Maiolino, Roberto EU United Kingdom  Cambridge, University of
COl Marconi, Alessandro EU Italy Florence, University of
COl Gallimore, Jack NA United States Bucknell University
COl O'Dea, Christopher NA United States Rochester Institute of Technology
COl Baum, Stefi NA United States Rochester Institute of Technology
COl Davies, Richard EU Germany Max-Planck-Institute for Extraterrestrial Physics
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COl Lutz, Dieter EU Germany Max-Planck-Institute for Extraterrestrial Physics

COl Tacconi, Linda EU Germany Max-Planck-Institute for Extraterrestrial Physics
COl Sani, Eleonora EU Italy INAF

COl Kimball, Amy NA Australia Australia Telescope National Facility

Title

How big is the AGN obscuring torus?

Abstract

Unification of active galactic nuclei (AGN) is based on toroidal obscuration of the nuclear activity, which is
powered by accretion onto a supermassive black hole. Understanding of the nature and origin of the
obscuring torus requires reliable measurements of its size to determine whether it is within the
gravitational sphere of influence of the black hole or of the galactic bulge. Thanks to its high spatial
resolution and sensitivity to the thermal dust emission, only ALMA is capable of determining the torus end
point. Here we propose observations of the archetypal Seyfert 2 galaxy NGC1068 in ALMA bands 7 and 9
to measure the radius of the obscuring torus and determine the radial profile of the toroidal cloud
distribution. According to our radiative transfer calculations, these ALMA bands are within the wavelength
range where the differences between continuous and clumpy torus models are maximized. Indeed,
detailed simulations of the proposed observations show that by measuring the extent of continuum
emission we will be able to assess the torus structure and distinguish between proposed models for the
AGN torus.

2013.1.00018.S

Exec Country Institute
Pl Schmalzl, Markus EU Netherlands Leiden University
COl Klaassen, Pamela EU Netherlands Leiden University
COl Mottram, Joseph EU Netherlands Leiden University
COl Kristensen, Lars NA United States Harvard-Smithsonian Center for Astrophysics

Title
Understanding the Origins and Dynamics of the Multiple Outflows Around IRAS 16293-2422

Abstract

Jets and outflows are the most obvious signposts of ongoing star formation, when the accretion during the
Class 0 phase powers bipolar ejections perpendicular to the forming disk. Many nearby star-forming
regions show multiple bipolar outflows coming from a single protostellar core, which is a sign for the
formation of multiple protostars. This proposal aims at getting the first complete picture of the interaction,
morphology and kinematics of outflows within such a protostellar system.

We target IRAS 16293-2422, one of the best-studied Class 0 systems. It consists of a protobinary (Source
A and B), separated by 600AU. Source A is also a binary system with a separation of 36AU. Our aim is to
fully resolve all known sources and their outflows in both the velocity and spatial domain to understand
the interplay between the outflows, the ambient medium and the forming stars.

To pursue that goal we target CO(3-2) and 13CO(3-2) - to get the full dynamics of the outflow - CS(7-6)

and C345(7-6) - to get the infall motions towards the sources, and the dynamics of the dense gas in the
disk - and SiO(8-7) - a shock tracer to understand the interaction of the outflows with the quiescent gas.

2013.1.00020.S

Exec Country Institute
Pl Muller, Sebastien EU Sweden Chalmers University of Technology
COl Black, John EU Sweden Chalmers University of Technology
COl Combes, Francoise EU France Paris Observatory
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COl Falgarone, Edith EU France Paris Observatory

COl Gerin, Maryvonne EU France Paris Observatory

COl GUELIN, Michel EU France Institute of Millimetric Radioastronomy (IRAM)
COl Henkel, Christian EU Germany Max-Planck-Institute for Radio Astronomy
COl Menten, Karl EU Germany Max-Planck-Institute for Radio Astronomy
COl Aalto, Susanne EU Sweden Chalmers University of Technology

COl Beelen, Alexandre EU France Paris-Sud University

COl Curran, Stephen OTHER Australia Sydney, University of

COl Martin, Sergio EU France Institute of Millimetric Radioastronomy (IRAM)
COl Monje, Raquel NA United States California Institute of Technology

COl Muller, Holger EU Germany Cologne, University of

COl Schilke, Peter EU Germany Cologne, University of

COl  Wiklind, Tommy EU Chile Joint ALMA Observatory

COl Zwaan, Martin EU Germany European Southern Observatory

Title

Hydrides as diagnostic tools for the z=0.89 absorption toward PKS 1830-211

Abstract

The z=0.89 molecular absorber toward the quasar PKS 1830-211 is the best known source for obtaining
very detailed information on the physical and chemical state of the molecular gas in the disk of a galaxy
with a look-back time of more than half the age of the Universe. In ALMA Cycle 0, we observed strong
absorption lines of most common interstellar molecules, revealing the absorption along the two lines of
sight with unprecedented detail. Now, we propose to focus on hydrides, the key molecules at the root of
the interstellar gas-phase chemistry, and use them as diagnostics of the physico-chemical gas properties.
We will investigate the nature of the absorbing gas, the cosmic ray ionization state of hydrogen, the local
turbulence, the hydride chemistry, and the cosmological enrichment of the interstellar medium.

2013.1.00021.S

Exec Country Institute
Pl Combes, Francoise EU France Paris Observatory
COl lodice, Enrichetta EU Italy INAF
COl Arnaboldi, Magda EU Germany European Southern Observatory
COl Bournaud, Frederic EU France CEA Saclay
Title
NGC 4650A: the prototype Polar Ring Galaxy
Abstract

Polar-ring galaxies (PRG) are a unique class of objects, tracing special episodes in the galaxy mass
assembly: they can be formed through galaxy interaction and merging, but also through accretion from
cosmic filaments. In addition they are highly interesting to study the dependencies of the star formation
laws on surface density and metallicity, and determine 3D-shape of dark matter haloes. We propose to
map in the CO(3-2) line at high resolution the polar ring of NGC4650A, the prototype of the class. The
polar disk is the most recently assembled sub-system, very rich in gas and where new stars are formed.
We will determine the gas distribution and the star formation efficiency, with possible thresholds. The high
resolution kinematics of the molecular gas, predominant in the central parts, will precise with more
accuracy the determination of the 3D-potential, already tackled through optical, near-infrared, and HI-
21cm data. Through comparison with numerical models this will help to deduce the dark matter content
and the halo 3D-shape.
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2013.1.00025.S

Exec Country Institute

Pl Kennedy, Grant EU United Kingdom  Cambridge, University of

COl Wyatt, Mark EU United Kingdom  Cambridge, University of

COl Panic, Olja EU United Kingdom  Cambridge, University of

COl Matra, Luca EU United Kingdom  Cambridge, University of

COl  Wilner, David NA United States Harvard-Smithsonian Center for Astrophysics
Title

The Origin of Debris Rings: Planets or Gas?

Abstract

Imaged in scattered light, the bright dust rings around the 10Myr old stars HD 181327 and HR 4796A
appear unusually narrow, with steep radial brightness profiles compared to other disks and theoretical
expectations. The origin of these rings is unknown; they may be true debris disks where dust is created in
collisions between large planetesimals, but may be a product of dust-gas interaction. Both disks also show
departures from symmetry that may indicate the dynamical influence of planets, but could alternatively
arise from dust-gas interaction. These scenarios have observable differences, which can only be tested
with ALMA. We propose to use ALMA for 3.7h to image these two sub-mm bright rings to i) compare their
radial extent to the scattered light emission to distinguish between collisional debris and gas-driven ring
scenarios, ii) conclude whether the rings are truncated by planets, iii) use observed asymmetries to draw
conclusions about the possible dynamical influence of planets, and iv) detect CO gas that may point to a
gas-driven scenario. These results will shed light on the status of planet formation at 10Myr, shortly after
dispersal of the gaseous protoplanetary disk.

2013.1.00031.S

Exec Country Institute
Pl Tobin, John NA United States National Radio Astronomy Observatory
COl Looney, Leslie NA United States lllinois at Urbana-Champaign, University of
COl Chandler, Claire NA United States National Radio Astronomy Observatory, Socorro
COl Dunham, Michael NA United States Harvard-Smithsonian Center for Astrophysics
COl Li, Zhi-Yun NA United States American Astronautical Society
COl Kratter, Kaitlin NA United States Harvard-Smithsonian Center for Astrophysics
COl Sadavoy, Sarah NA Germany Max-Planck-Institute for Astronomy
COl Melis, Carl NA United States California at San Diego, Univ of
COl Harris, Robert NA United States lllinois at Urbana-Champaign, University of
COl Segura-Cox, Dominique NA United States lllinois at Urbana-Champaign, University of
COl Perez, Laura NA United States National Radio Astronomy Observatory, Socorro
COl Chiang, Hsin-Fang NA United States Hawaii at Manoa, University of
Title

Are Close Binaries Formed through Disk Fragmentation?
Abstract

Over 50% of sun-like stars are found in binary/multiple systems.

Their formation is thought to occur during the early stages

of the star formation process, but the formation mechanism

remains unclear. The most likely possibilities are either disk

fragmentation or turbulent fragmentation with dynamical evolution.

To understand protostellar multiplicity, we have conducted a

VLA 8 mm survey of all protostars (N~80) in the Perseus molecular
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cloud (d=230 pc) at a resolution of 0.3" (70 AU). With this

unprecedented survey, we identified 17 close proto-binary

systems with separations less than 500 AU, and of these, 14 are new

discoveries. While these detections are significant, the VLA data

do not convey their formation mechanism. Therefore, we propose

to use ALMA to observe dust continuum and molecular line emission (C180, 13CO)
toward these 17 sources to determine if these sources have

circumbinary disks in the apparent dust continuum and we will use

the molecular line maps to determine if the disks are rotationally-supported.

This sample is large enough to reveal general trends as to whether or not binaries
typically form via disk fragmentation or turbulent fragmentation.

2013.1.00032.S

Exec Country Institute
Pl Imanishi, Masatoshi EA Japan National Astronomical Observatory of Japan
COl Nakanishi, Kouichiro EA Japan National Astronomical Observatory of Japan
COl Saitou, Yuriko EA Japan Graduate University for Advanced Studies

Title
AGN feedback and molecular line flux ratios in infrared luminous dusty galaxies

Abstract

We propose molecular line observations of nearby infrared luminous dust/gas-rich galaxies for which the
relative energetic importance of AGN and starburst has been quantitatively well-calibrated through
previous infrared spectroscopy. Using different feedback from AGNs and starbursts to the surrounding
molecular gas, we aim to establish a reliable method to scrutinize optically elusive buried AGNs in dusty
galaxies, based on bright molecular line flux ratios at the dust-extinction-free (sub)millimeter wavelength.
Our pre-ALMA and ALMA Cycle 0 observations have shown that enhanced HCN emission is empirically an
excellent AGN indicator, but its physical origin is unclear. We propose ALMA Cycle 2 observations of these
well-calibrated galaxies, at multiple transition lines of HCN/HCO+/HNC, in order to clarify the physical
origin (i.e., an HCN abundance enhancement or excitation effect). Our (sub)millimeter energy diagnostic
method using bright molecular lines, once established, will have a large potential to understand the
interplay between suparmassive blackholes and star-formation in distant infrared luminous galaxies,
which are known to dominate the cosmic dust-obscured activity.

2013.1.00033.S

Exec Country Institute
Pl Imanishi, Masatoshi EA Japan National Astronomical Observatory of Japan
COl Nakanishi, Kouichiro EA Japan National Astronomical Observatory of Japan
COl Saitou, Yuriko EA Japan Graduate University for Advanced Studies

Title
The role of infrared radiative pumping for molecular gas emission in AGNs

Abstract

We propose to thoroughly investigate the strengths of the vibrationally-excited (v2=1f) rotational (J)-
transition lines of HCN, HCO+, and HNC lines, in the two AGN-hosting, narrow-molecular-line, luminous
infrared galaxies which show detectable HCN v2=1f J=4-3 emission lines. Our immediate objective is to
investigate whether an infrared radiative pumping mechanism indeed works more effectively for HCN than
HCO+ and HNC, and is responsible for the enhanced HCN emission observed in AGNs, as proposed by
theories. ALMA's high-spatial-resolution (<0.6 arcsec) is crucial to probe only AGN-affected molecular gas
emission at galaxy nuclei, with minimum contamination from spatially-extended starburst activity in host
galaxies. ALMA's high sensitivity (better than a few mJy noise level) is indispensable to clearly address this
issue. Our ultimate scientific goal is to establish a physically-understood reliable tool to separate AGNs
from stabursts using bright (sub)millimeter molecular emission lines, which can be used to understand the
physical nature of dust/gas-rich infrared luminous galaxies from the local to distant universe.
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EU
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EU
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United States

France

United States
United States
United States
United States
United States
United States
United States
United States

United Kingdom

Italy
United States
United States

Denmark

Evolution of ISM in Star-Forming Galaxiesatz=1-5
Abstract

Institute
California Institute of Technology

CEA Saclay

National Radio Astronomy Observatory
National Optical Astronomy Observatory
Hawaii at Manoa, University of
California Institute of Technology
California Institute of Technology
National Radio Astronomy Observatory
California Institute of Technology
Massachusetts at Amherst, University of
Edinburgh , University of

INAF

National Radio Astronomy Observatory
California at Irvine, Univ of

Copenhagen, University of

We propose to measure the ISM contents of 180 galaxies at z ~ 1.15, 2.2 and 4.8 -- sampling both the
normal star-forming galaxy main sequence and the starburst population with IR luminosities elevated up
to 20 above the main sequence. The sample is stellar mass selected at 0.3-4x10711 solar masses. The
ISM masses will be determined from ALMA Band 7 & 6 continuum observations which measure the long
wavelength, optically thin dust emission -- this technique has major advantages compared to CO line
measures: avoidance of the CO conversion factor issues (i.e. dependence on excitation conditions --
temperature, density and metallicity) and much greater speed (approximately 10 times faster to the same
mass limit). With these ISM masses for statistically meaningful samples, we can determine the gas mass
fractions as a function of redshift and stellar mass and also investigate the elevated star formation activity
above the main sequence. Is the enhanced activity due to larger ISM masses or enhanced efficiency for

conversion of gas to stars?
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EU
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EU
NA
NA

Country
United States
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France
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France
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Title
Star Formation, Shocks, and AGN in a Pre-Starburst Galaxy Collision

Abstract

We propose an ALMA CO(1-0) map plus three HCN(1-0) and HCO+(1-0) pointings of the pre-starbust
interacting galaxy pair IC 2163 and NGC 2207. CO will trace the total molecular gas distribution and
kinematics. HCO+ and HCN will spatially resolve excesses of dense gas to relate to nuclear flows,
turbulence, large-scale shocks, and local star formation rates. Line ratios in these AGN and AGN-free
nuclei will probe the link between dense gas reservoirs, nuclear star formation, and black hole activity.
Starburst activity in galaxy mergers can be driven by nuclear flows, gas fragmentation, and large-scale
shocks, and can be balanced by feedback from young stars and black holes. The role of these mechanisms
in boosting star formation efficiency in mergers is poorly understood. This galaxy pair offers an ideal
laboratory to study these phenomena. Their grazing collision has increased gas turbulence, produced
Super Star Clusters and shocks, and fueled nuclear activity. It is well observed and modeled, with HST
optical, SST infrared, XMM X-ray, VLA 21 cm emission and 6 cm and 20 cm continuum, Herschel PACS and
SPIRE broadband data, and simulations fitting over 30 features.

2013.1.00046.S

Exec Country Institute
Pl Olofsson, Hans EU Sweden Chalmers University of Technology
COl Nyman, Lars-Ake EU Chile Joint ALMA Observatory
COl Huggins, Patrick NA United States New York University
COl Humphreys, Elizabeth EU Germany European Southern Observatory
COl Lindqvist, Michael EU Sweden Chalmers University of Technology
COl Maercker, Matthias EU Sweden Chalmers University of Technology
COl Ramstedt, Sofia EU Sweden Uppsala University
COl Viemmings, Wouter EU Sweden Chalmers University of Technology

Title
The molecular jets of the proto-planetary nebula HD101584

Abstract

It is well established that bipolar jets dominate the rapid transition

from the asymptotic giant branch (AGB) to the planetary nebula (PN)
phase and it is widely conjectured that the jets are driven by
interactions with a binary companion. HD 101584 is among the most
powerful proto-PN jet systems, and is unique in having a companion
that was engulfed by the AGB star and ejected the stellar envelope
during the interaction - and survived. We propose to observe the

HD 101584 system in the 12CO, 13CO, and C180 2-1 lines to image the
ejection geometry at high resolution, to determine the kinematics of
the outflows, and to measure the energetics of the ejected components.
Comparison with the envelope binding energy and the in-fall energy
released by the companion will provide valuable constraints on models
of the binary interaction mechanism.

Essentially the same proposal was accepted as a filler project in Cycle 1

(2012.1.00248.S). This proposal can therefore be removed should the Cycle 1
observations be carried out fully.

2013.1.00047.S

Exec Country Institute
Pl Planesas, Pere EU Spain National Astronomical Observatory
COl Huggins, Patrick NA United States New York University
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COl Bachiller, Rafael EU Spain National Astronomical Observatory

Title
Accretion in the Mira binary system

Abstract

We propose to make the first direct observations of the capture of molecular gas and the formation of an
accretion disk in a binary system, using the nearby double star Mira. Mira is a well-known, mass-losing
giant with strong circumstellar CO emission. It is orbited by a white dwarf companion at a separation of
0.5". The companion gravitationally captures the mass-loss of the primary and forms an accretion disk.
We propose to measure the accretion stream onto the companion in the CO (3-2) line and the spectrum of
the accretion disk in the continuum. These observations will provide crucial information on key aspects of
stellar evolution that have never been observed before, and particularly will be used to test competing
models of capture in detached binaries. ALMA makes this uniquely possible in a system where the
components can be resolved.

Keywords: Evolved stars - Shaping/physical structure, Asymptotic Giant Branch (AGB) stars.

2013.1.00048.S

Exec Country Institute
Pl Hirota, Tomoya EA Japan National Astronomical Observatory of Japan
COl Kim, Mikyoung EA South Korea Korea Astronomy and Space Science Institute
COl Honma, Mareki EA Japan National Astronomical Observatory of Japan

Title
Physical properties of an accretion disk around Orion Source |

Abstract

We propose high resolution multi-transition observations of vibrationally excited H20 lines in a
circumstellar disk around a massive YSO Source | in Orion KL.

In ALMA cycle 0, we detected a vibrationally excited thermal H20 line at 336 GHz (excitation energy of
2939 K) for the first time in Source I. The velocity centroid map of the 336 GHz line is elongated with a
size of 0.2". Most importantly, it shows a clear velocity gradient perpendicular to a bipolar outflow,
implying a rotating ring-like structure with an enclosed mass of 7 Solar masses. The spectral profile can be
reconciled with an excitation temperature of >3000 K possibly heated via accretion. However, due to the
limited resolution (0.4"), derived parameters would contain large uncertainties. Moreover, the
temperature of the H20 gas could not be obtained by excitation analysis due to a lack of multi-transition
data.

Vibrationally excited thermal H20 lines can be unique tracers to reveal the hot molecular disk around

Source I. Our observations will allow us to derive its detailed properties such as size, mass, temperature,
density, and H20 abundance, which are crucial to understand accretion processes in the disk.

2013.1.00053.S

Exec Country Institute
Pl Pinte, Christophe CL Chile Chile, University of
COl Menard, Francois CL Chile Chile, University of
COl Dent, Bill EU Chile Joint ALMA Observatory
COl Cortes, Paulo NA Chile Chile ALMA Vitacura
COl hales, Antonio NA United States National Radio Astronomy Observatory
COl Fomalont, Ed NA United States National Radio Astronomy Observatory
COl Corder, Stuartt NA United States National Radio Astronomy Observatory
COl de Gregorio-Monsalvo, EU Chile Joint ALMA Observatory

ltziar
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Title

A search for the elusive sub-mm polarisation in protostellar disks

Abstract

We propose to use ALMA in its narrow-field polarimetry mode to detect sub-mm polarized emission for the
first time in a protoplanetary disk. ALMA's high resolution will avoid smearing out of the polarized signal,
giving a 5x improvement in beam size and a factor of 100 improvement on the polarised flux over
previous studies.
The well-studied nearby disk HD163296 is ideal for this work, and we will image the polarisation out to a
radius of 145AU to 0.3% rms, giving 60 vectors over the map and 12-15 vectors at the ALMA polarisation
sensitivity limit of 0.1% (out to 100AU radius).
The orientation and structure of polarisation vectors will allow us to pinpoint the grain alignment
mechanism and the degree of alignment and grain non-sphericity. Even a non-detection will provide
stringent limit on the shape of mm-sized grains, turbulent mechanisms hampering grain alignment and

upper limits to alignment mechanisms.
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Exec
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EU
EU
EU
EU
EU
EU
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EU
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Alonso-Herrero, Almudena EU

Ramos Almeida, Cristina
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Spaans, Marco

Baker, Andrew
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Neri, Roberto
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EU
EU
EU
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EU
EU
EU
EU
EU
EU
EU
EU

Country
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France

United Kingdom

Spain
France
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France
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Italy
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France
Germany
Spain
Sweden

France

Institute
Observatorio Astronémico Nacional

Paris Observatory

London, University of

National Astronomical Observatory

Institute of Millimetric Radioastronomy (IRAM)
Chalmers University of Technology
Max-Planck-Institute for Astronomy

INAF

Institute of Millimetric Radioastronomy (IRAM)
National Astronomical Observatory

Max-Planck-Institute for Extraterrestrial Physics

Centro de astrobiologia (INTA-CSIC)
Instituto de Fisica de Cantabria CSIC/UC
Astrophysical Institute of Canarias
Astrophysical Institute of Andalucia
University of Groningen

Rutgers, The State University of New Jersey
INAF

Cologne, University of

Leiden University

National Astronomical Observatory

Institute of Millimetric Radioastronomy (IRAM)
Max-Planck-Institute for Radio Astronomy
Astrophysical Institute of Andalucia
Chalmers University of Technology

Toulouse Observatory
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Title
The footprints of SF and AGN activity in NGC1068 (1)

Abstract

We propose to map the emission of a set of dense molecular gas tracers (CO(6-5), HCN(1-0), HCO+(1-0)
and

CS(2-1)) in NGC1068 using the unique spatial resolution (0.1"-0.5") and sensitivity of ALMA. The science
case of this project builds on the results of our successful Cycle 0 project. These data have revealed that
the kinematics of the molecular gas in the circumnuclear disk (CND) are driven by an AGN-powered
outflow

from r~50pc to r~300pc. The new 12CO(6-5) maps proposed in this follow-up will offer an unprecedented
view of the gas flows in the central r~35pc of NGC1068 with a spatial resolution of ~a few pc. This will
allow us to study the expected signature of gas inflow closer to the central engine and to spatially resolve
the emission of the torus. We also propose to map the emission of HCN(1-0), HCO+(1-0) and CS(2-1) with
a

0.5"(35 pc) spatial resolution in a larger area that extends out to the starburst ring. The new maps will be
combined with the Cycle 0 maps obtained for the mid-) transitions of the same species, a crucial step to
characterize the changes in the excitation and chemistry of the dense molecular gas on critical scales in
and around the CND.

2013.1.00056.S

Exec Country Institute
Pl Williams, Jonathan NA United States Hawaii at Manoa, University of
COl Best, William NA United States Hawaii at Manoa, University of
Title
Anatomy of a mid-life crisis: can sigma Orionis disks still make Jupiters?
Abstract

The prevalence of extrasolar Neptunes, with masses that are large enough to undergo runaway growth in
the presence of gas suggests that the timescale for planetary core formation and disk gas dissipation
must be quite similar. We propose to examine this directly by measuring the dust and gas content of
circumstellar disks in the middle-aged sigma Orionis cluster. The sample consists of all 92 known
members of the cluster with Spitzer mid-infrared excesses. Our previous JCMT/SMA observations show that
disks have low, but detectable, dust masses and are associated with gas. With a 5-sigma detection of the
mean level of continuum emission, we will obtain Earth mass dust sensitivity and expect to detect many
sources. We will also independently achieve Jupiter mass sensitivity in the gas through observations of the
13CO and C180 3-2 lines. This sensitive, uniform study of a large, similarly aged sample will be a
benchmark for disk evolution studies and inform planetary synthesis models. If insufficient gas remains in
these middle-aged disks to form Jupiters, we will be able to place firm limits on the formation history of
our Solar System.

2013.1.00059.S

Exec Country Institute
Pl Aravena, Manuel CL Chile Universidad Diego Portales
COl cairilli, Chris NA United States National Radio Astronomy Observatory
COl Daddi, Emanuele EU France CEA Saclay
COl Dannerbauer, Helmut EU Austria Vienna, University of
COIl Hodge, Jacqueline NA United States National Radio Astronomy Observatory
COl Riechers, Dominik NA United States Cornell University
COl Wagg, Jeff EU Chile European Southern Observatory
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Title
Resolving the molecular gas and dust in a unique star forming disk galaxy z~2

Abstract

We propose to obtain simultaneous high-resolution imaging of the CO 4-3 and [CI] 1-0 emission lines and
dust continuum in the best characterized star-forming disk galaxy at z~2. These observations will provide
a unique test on the predicted modes of gas accretion by resolving the kinematics and distribution of the
molecular gas into kpc-scale regions of active star formation. This will enable an unprecendented view to
the obscured star-forming regions that are hidden to the available optical/UV imaging and spectroscopy.
We will be able to (1) perform accurate modeling of the galaxy kinematics (kinemetry); (2) characterize
the molecular gas and star forming clumps; (3) test star formation laws (gas vs SFR surface densities) in
kpc scales, and (4) use their line ratios as a proxy to the fraction of dense gas mass (versus total) to probe
the gas excitation in kpc scales. In combination with the previous measurements of CO 3-2/1-0, the
proposed observations will allow us to put into context the derived physical properties of the ISM (Tkin,
n_H2) for a comprehensive study about the properties of this galaxy.

2013.1.00060.S

Exec Country Institute
Pl Tosaki, Tomoka EA Japan Joetsu University of Education
COl Takano, Shuro EA Japan National Astronomical Observatory of Japan
COl Kohno, Kotaro EA Japan The University of Tokyo
COl Nakajima, Tac EA Japan Nagoya University
COl Taniguchi, Akio EA Japan The University of Tokyo
COl Izumi, Takuma EA Japan University of Tokyo
COl Tamura, Yoichi EA Japan University of Tokyo
COl Harada, Nanase EU Germany Max-Planck-Institute for Radio Astronomy

Title
Physical and Chemical Properties of Giant Molecular Clouds in the Starburst Ring of NGC 1068

Abstract

We propose the band 3 observations toward the central ~1' diameter region of NGC1068 with high
spatial and velocity resolution (1.1"=80pc and 1.3 km/s) in the 13CO(1-0), C180(1-0), CS(2-1)
and CH30H(2-1).

Using ALMA CYCLE 0 DATA for the central ~1' region of NGC 1068, systematic spatial variations

of the C5/13C0O and CH30H/13CO are found at the GMA-scale (~ a few 100 pc), alhtough the observed
C180/13CO are found to be fairly uniform. We find that CH30H/13CO is decreased in the bar-end regions
where active star formation occurs, suggesting that the production of CH3OH is suppressed there

due to high dust temperature (>20K).

Clearly, the next step is to study the chemical and physical properties of ISM in the GMC-scale (<100 pc)
and their relation to the global scale (> kpc) structures in galaxies. The primary goal of the proposed
study is to identify GMC-scale clouds in optically-thin tracers and study a GMC-scale variation

of chemical and physical properties across the disk region. We will verify our scenario on the CH30H/13CO
ratio variations in GMC scales.

2013.1.00061.S

Exec Country Institute
Pl Coutens, Audrey EU Denmark Copenhagen, University of
COl Persson, Magnus EU Netherlands Leiden University
COl Jorgensen, Jes EU Denmark Copenhagen, University of
COl VASTEL, Charlotte EU France Institut de Recherche en Astrophysique et
Planétologie
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Investigating the water deuteration in a young protostellar system
Abstract

The evolution of water from its formation in the molecular cloud until its incorporation in the
protoplanetary disk and then comets and asteroids is still unclear. Measuring the water D/H ratio is
particularly helpful to answer this question. We propose to carry out multi-line observations of the water
isotopologues (HDO, H2-180 and D20) at high spatial resolution (0.3arcsec, 35 AU diameter) towards the
inner regions of the well-known Class 0 protobinary IRAS16293-2422, which is now possible thanks to the
enhanced capabilities of ALMA cycle 2. Through the study of the kinematics and the determination of the
HDO/H20 and D20/H20 ratios with radius from the protostars, we can determine if the water present at
the Class 0 stage was preserved or reprocessed until its incorporation in disks and primitive icy bodies.
The data will also allow us to determine the mechanisms that control the water vapor abundance in the

warm inner regions of Class 0 protostars.
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COl Staveley-Smith, Lister OTHER Australia International Centre for Radio Astronomy Research

Title
Resolving SN1987A: a detailed look at a unique laboratory of shock, dust, molecular, and nuclear physics
Abstract

Supernovae drive the evolution of the ISM: they disperse heavy elements, inject mechanical energy,
accelerate energetic particles, and create molecules and dust. SN1987A was the closest SN explosion to
Earth observed since 1604, a unique target to study supernova and SNR physics.

We will build on our Cycle 0 observations of strong CO and SiO emission, and exploit the high angular
resolution of Cycle 2 to create the first 3-d resolved maps of these species in the ejecta of SN1987A, and
the temperature and density of the ejecta. We will resolve the predicted clumpy structure, constraining
instabilities that occurred during and shortly after the explosion.

We will simultaneously image the high-frequency continuum. Our Cycle 0 observations found a very large
mass of dust formed in the ejecta. The relative distribution of dust, CO and SiO emission will constrain
dust composition and formation physics.

A high-frequency spectral index map will help resolve the mystery of whether particles are accelerated at

the forward or reverse shock, how that nonlinear particle acceleration changes as the shocks interact with
the dense circumstellar ring, and the nature of the compact remnant.

2013.1.00071.S

Exec Country Institute
Pl Liu, Hauyu Baobab EA Taiwan Academia Sinica
COl  wright, melvyn NA United States California, Berkeley, University of
COl Su, Yu-Nung EA Taiwan Academia Sinica
COl Ho, Paul EA Taiwan Academia Sinica
COl Minh, Young EA South Korea Korea Astronomy and Space Science Institute
COl Matsushita, Satoki EA Taiwan Academia Sinica
COl Mills, Elisabeth NA United States National Radio Astronomy Observatory, Socorro
COl Hsieh, Pei-Ying EA Taiwan Academia Sinica
COl Takami, Michihiro EA Taiwan Academia Sinica
Title
Resolving the atomic gas accretion flow surrounding the SgrA*
Abstract

The Galactic center uniquely provides the opportunities to resolve how the supermassive black hole
accrete in inner than 5 pc scale. Our previous GBT-100m and SMA observations of molecular lines have
resolved that the well-known 2-4 pc Galactic circumnuclear disk (CND) may be the convergence of several
>2 pc scale molecular gas streams. The ionized mini-spiral arms in the inner ~1 pc radius further
indicated that part of the molecular gas streams may penetrate inside the CND. However, the previous
22" resolution Ol line observations suggested that the ionized mini-spiral arms may be merely the ionized
rim of the ~10 times more massive atomic gas streams. In this proposal, we want to take the advantage
of the new Cl observation capability of ALMA Band8, to resolve these atomic gas streams at a
subarcsecond resolution. The aim of this proposal is to unveil detailed morphology and kinematics of the
atomic accretion flows for the first time, and will diagnose from both spatial distribution and the observed
velocity, how the atomic gas survive the ionizing flux when approaching the central OB cluster and the
black hole.

2013.1.00073.S

Exec Country Institute
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Pl Tan, Jonathan NA United States Florida, University of

COIl Koda, Jin NA United States New York at Stony Brook, State University of
COl Beuther, Henrik EU Germany Max-Planck-Institute for Astronomy

COl Walter, Fabian EU Germany Max-Planck-Institute for Astronomy

COl Kong, Shuo NA United States Florida, University of

COl Blackman, Eric NA United States Rochester, University of

Title

A Search for Molecular Gas in the Circumnuclear Disk of M87
Abstract

We propose to search for CO(J=2-1) line emission from the circumnuclear disk

of M87 to test theoretical models of accretion flow to supermassive black

holes. Optical emission lines from atomic gas in this disk have been observed

with HST. The model of Tan & Blackman (2005) predicts that this disk, accreting
at the Bondi rate from the surrounding hot, X-ray emitting gas, should be
gravitationally unstable and thus form stars via molecular clouds. Such a model
may help explain why the system is underluminous compared to standard thin
accretion disk models. A search for CO(J=2-1) emission with the SMA (Tan et al.
2008) has placed upper limits on the molecular gas content of the disk of
~8x1076 Msun. In fact, weak (up to ~4 sigma) emission features were seen in the
spectrum at the expected velocity, which, if interpreted as CO(2-1) emission,
imply a gas mass of ~5x1076 Msun. The proposed ALMA observations will achieve
a factor of ~10 increase in sensitivity compared to the SMA observations. If

the SMA-observed emission features are real, then ALMA will make a definitive
detection, which would have important implications for our understanding of
supermassive black hole accretion.

2013.1.00080.S

Exec Country Institute
Pl lono, Daisuke EA Japan National Astronomical Observatory of Japan
COl Ueda, Junko EA Japan University of Tokyo
COl Yun, Min NA United States Massachusetts at Amherst, University of
COl Kohno, Kotaro EA Japan The University of Tokyo
COl Tamura, Yoichi EA Japan University of Tokyo
COl Kawabe, Ryohei EA Japan National Astronomical Observatory of Japan
COl Ikarashi, Soh EA Japan The University of Tokyo
COl Nakanishi, Kouichiro EA Japan National Astronomical Observatory of Japan
COl Izumi, Takuma EA Japan University of Tokyo
COl Hatsukade, Bunyo EA Japan National Astronomical Observatory of Japan
COl  Suzuki, Kenta EA Japan University of Tokyo
COl Umehata, Hideki EA Japan The University of Tokyo
COl Aretxaga, Itziar OTHER Mexico Instituto Nacional de Astrofisica
COl Wilson, Grant NA United States Massachusetts at Amherst, University of
COl Scott, Kimberly NA United States National Radio Astronomy Observatory
COl Hughes, David OTHER Mexico Instituto Nacional de Astrofisica
COl Saito, Toshiki EA Japan The University of Tokyo
COl Lee, Minju EA Japan The University of Tokyo

Page 15 2014-06-27 09:52:31



Title
Spatial Structure of the Brightest Unlensed Submillimeter Galaxies

Abstract

Distant SMGs represent the most massive of the young galaxies rapidly building up their mass in the early
universe. Their importance in terms of understanding the cosmic stellar mass build-up history is amplified
if they represent the pinnacle of the *“cosmic downsizing" phenomenon. Here we propose to investigate
detailed spatial distributions of dust in the intrinsically most luminous SMGs as a direct test of how such
extreme starbursts can be fueled and sustained. We request 3 hours of ALMA Cycle 2 time in band 7 at
0.13" resolution. As demonstrated by our simulated observations of the Antennae galaxies, the high
angular resolution and high sensitivity possible with ALMA Cycle 2 are required to address this question
properly, and only the most intrinsically luminous SMGs can be studied this way even using ALMA.
Whether mergers or cold flow accretion, the knowledge we will obtain through this experiment on the
process responsible for supplying large quantities of material over a short period of time to these SMGs
will also serve as a key process feeding the bulk of the stellar mass build up process among the less
luminous starforming galaxies at the same epochs.

2013.1.00087.S

Exec Country Institute
Pl Matsushita, Satoki NA Taiwan Academia Sinica
COl Bland-Hawthorn, Joss OTHER Australia Sydney, University of
COl Sutherland, Ralph OTHER Australia Australia National University
COl Webster, David OTHER Australia Sydney, University of
COl Villard, Eric EU Chile Joint ALMA Observatory
COl  Chisholm, John NA United States Wisconsin at Eau Claire, University of
COl Huang, Shan EA Taiwan Academia Sinica
COl Matsumoto, Hironori EA Japan Nagoya University

Title
Multi-Phase Imaging of the Outflow from the Edge-On Starburst Galaxy NGC 3628

Abstract

We propose to observe an outflow from the starburst galaxy NGC 3628 with various molecular gas phase
tracers. Some of the most important insights on the outflow phenomenon have come from the presence of
molecular gas. Stars form from molecular gas, so the molecular outflows from starburst regions directly
affect the star formation activities and galaxy evolution, since the outflowing features directly indicate the
decrease of fuel for forming stars and the quenching of star formation. These weak features have,
however, rarely been observed (and only with CO) with previous less sensitive telescopes. As a case
study, we observe the outflow from NGC 3628 with the diffuse (CO), dense (CS), and shocked (HCN,
HCO+, and SiO) molecular gas tracers to obtain the detailed characteristics of the outflow for the first
time. Combining this data set with the previously published X-ray (plasma) and Halpha (ionized gas)
images, we compare the results with our ionization/hydrodynamics code, which simulate the outflow
including molecular gas and dust for the first time, and reveal the evolution of the molecular outflow and
galaxy itself, and study the effects of the outflow on the disk material.

2013.1.00088.S

Exec Country Institute
Pl Dunham, Michael NA United States Harvard-Smithsonian Center for Astrophysics
COl Bourke, Tyler NA United States Harvard-Smithsonian Center for Astrophysics
COl Green, Joel NA United States Texas at Austin, University of
COl Kospal, Agnes EU Netherlands European Space Agency (ESA)
COl Arce, Hector NA United States Yale University
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COl Vorobyov, Eduard EU Austria Vienna, University of

COl Longmore, Steven EU United Kingdom  Liverpool John Moores University

COl Chen, Xuepeng NA United States Yale University

COl Corder, Stuartt NA United States National Radio Astronomy Observatory
COl van Kempen, Tim EU Netherlands Leiden University

Title

The Mass Accretion Reservoir Surrounding a Variably Accreting Young Star

Abstract

We propose to obtain band 6 continuum observations of the new FU Orionis object HBC722, which was
first observed to flare in 2010 and remains in the elevated state to the present day. The flares associated
with FUors are generally attributed to enhanced accretion from the surrounding circumstellar disk. Recent
SMA and PdBI observations of HBC722 did not detect a circumstellar disk down to an upper limit of 0.02
solar masses, already making it the lowest mass FUor disk known by at least a factor of 3. Our proposed
observations will provide approximately 50 times better mass sensitivity than possible with the SMA or
PdBI and will probe down to a disk mass of 4.2E-4 solar masses. With these data we will study the physical
properties of the HBC722 disk, the evolutionary status of HBC722, and the driving mechanism of the
current flare.

2013.1.00092.S

Exec Country Institute
Pl Genzel, Reinhard EU Germany Max-Planck-Institute for Extraterrestrial Physics
COl Tacconi, Linda EU Germany Max-Planck-Institute for Extraterrestrial Physics
COl Forster Schreiber, EU Germany Max-Planck-Institute for Extraterrestrial Physics
Natascha
COl Bolatto, Alberto NA United States Maryland, University of
COl Lilly, Simon EU Switzerland ETH Zurich
COl Combes, Francoise EU France Paris Observatory
COl  Wuyts, Stijn EU Germany Max-Planck-Institute for Extraterrestrial Physics
COl Burkert, Andreas EU Germany Munich, University of
COl Naab, Thorsten EU Germany Max-Planck-Institute for Astrophysics
COl Bouché, Nicolas EU France Institute of Research in Astrophysics and
Planetology
COl Sternberg, Amiel OTHER Israel Tel Aviv University
COl Freundlich, Jonathan EU France Paris Observatory
COl Bournaud, Frederic EU France CEA Saclay
COl Lutz, Dieter EU Germany Max-Planck-Institute for Extraterrestrial Physics
COl Kovac, Katarina EU Switzerland ETH Zurich
COl Renzini, Alvio EU Italy INAF
COl Saintonge, Amelie EU United Kingdom  London, University of
COl Cooper, Michael NA United States California at Irvine, Univ of
COl Carollo, Marcella EU Switzerland ETH Zurich
COl Walter, Fabian EU Germany Max-Planck-Institute for Astronomy
COl Garcia-Burillo, Santiago EU Spain Observatorio Astronémico Nacional
COl Neri, Roberto EU France Institute of Millimetric Radioastronomy (IRAM)
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COl Weiss, Axel EU Germany Max-Planck-Institute for Radio Astronomy
COl Weiner, Benjamin NA United States Arizona, University of

COl Cox, Pierre EU France Institute of Millimetric Radioastronomy (IRAM)
COl Juneau, Stephanie EU France CEA Saclay

Title

How do massive star forming galaxies at the peak of cosmic star formation shut down?
Abstract

Throughout cosmic time, the bulk of field star-forming galaxies (SFGs), which form a fairly tight sequence
in stellar mass versus star formation rate (hereafter, "main-sequence"),grow by gas accretion/minor
mergers and in-situ star formation until their stellar mass exceeds the Schechter mass, logMS*~11, at
which point they rapidly shut down and join the red sequence. Why is this so? We propose to measure CO-
based molecular gas fractions and gas depletion time scales of a statistically significant sample of massive
(M*=MS) z~2 SFGs that are below the main sequence and thus should be in the process of transitioning to

the red sequence. The proposed observations, along with our other data of SFGs at z~1-2 above and on
the main sequence, will test for two main proposed INTERNAL quenching mechanisms. Rapidly dropping
gas fractions below the main sequence would favor AGN feedback driving the shutdown. Rapidly
increasing depletion time scales would favor morphological quenching, where the buildup of a massive
bulge/spheroidal component acts to stabilize the galaxies against global gravitational instabilities,as a key
player.

2013.1.00095.S

Exec Country Institute
Pl Scott, Kimberly NA United States National Radio Astronomy Observatory
COl Sheth, Kartik NA United States National Radio Astronomy Observatory
COIl Scoville, Nick NA United States California Institute of Technology
COl Lee, Nicholas NA United States Hawaii at Manoa, University of
COl Capak, Peter NA United States California Institute of Technology
COl Casey, Caitlin NA United States California at Irvine, Univ of
COl  Murphy, Eric NA United States California Institute of Technology
COl Hodge, Jacqueline NA United States National Radio Astronomy Observatory
COl Yan, Lin NA United States California Institute of Technology
COl Sanders, David NA United States Hawaii at Manoa, University of
COl Aravena, Manuel CL Chile Universidad Diego Portales
COl Schinnerer, Eva EU Germany Max-Planck-Institute for Astronomy
COl Karim, Alexander EU Germany Bonn University
COl Mohamed, Zaarah NA United States Case Western Reserve University
Title

Tracing the evolution in the interstellar medium of galaxies fromz =0.2toz=1

Abstract

The steady decline in the cosmic star formation rate density at z < 1 hints at a fundamental change in the
processes that regulate star formation at this epoch. Star formation rates, merger rates, and galactic
structure all evolve dramatically over this half of cosmic history. It is not understood whether this
evolution is primarily due to a decline in the gas supply in galaxies or lower efficiency at which they can
convert the interstellar medium into stars. We propose to measure the mass of the interstellar medium in
a representative, statistically signifiant sample of 200 galaxies from z = 0.1-1 through ALMA observations
of their 850 micron dust continuum emission. Our goal is to study the interstellar medium in both main
sequence and starburst galaxies in order to study which mode of star formation dominates as a function of

redshift during this critical epoch.
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2013.1.00096.S

Exec Country Institute
Pl Hunter, Deidre NA United States Lowell Observatory
COl Brinks, Elias EU United Kingdom  Hertfordshire, University of
COl Elmegreen, Bruce NA United States IBM T. J. Watson Research Center
COl Rubio, Monica CL Chile Chile, University of
COl Young, Lisa NA United States New Mexico Tech
COl Simpson, Caroline NA United States Florida International University
COl Ashley, Trisha NA United States Florida International University
COl Cigan, Phil NA United States New Mexico Tech
Title
The Lowest Metallicity Molecular Clouds
Abstract

The structure of star-forming clouds at low metallicity is predicted to be
different from that at high metallicity. As the metallicity drops, the cold and
dense, CO-emitting part of a cloud where stars form shrinks relative to the warm
photo-dissociation region (PDR) around it. The H_2 part can become much more
extensive than the CO, and the HI layer around all of this can be more extensive
still. We propose to obtain 12C0O(1-0) maps of 3 metal-poor dwarf galaxies that
span a range of metallicity down to 5% of solar. For these regions we also have
Herschel maps of the PDRs and VLA maps of HI at high spatial and velocity
resolution that show the cloud and its relation to the rest of the galaxy. The
sequence of molecular clouds at decreasing metallicity will show us the changing
cloud structures and allow us to calibrate the CO fractional mass. We will also
address the question of what effect the shifting boundary between HI, PDR, and
CO has on the star formation rate per molecule. These data will test star
formation models that include the formation of H_2 and will improve our
understanding of star formation in the metal-poor early universe.

2013.1.00099.S

Exec Country Institute
Pl Mangum, Jeffrey NA United States National Radio Astronomy Observatory
COl Muehle, Stefanie EU Germany Bonn University
COl Henkel, Christian EU Germany Max-Planck-Institute for Radio Astronomy
COl Spaans, Marco EU Netherlands University of Groningen
COl van der Werf, Paul EU Netherlands Leiden University
COl Aalto, Susanne EU Sweden Chalmers University of Technology
Title
Dense Gas Thermometry of Starburst Galaxies
Abstract

A characterization of the physical properties of the dense gas within the
interstellar medium of starburst galaxies is critical to our understanding

of their evolution. Many of the molecular tracers used to characterize the
dense gas in star-forming galaxies suffer from a coupled degenerate sensitivity
to the kinetic temperature and volume density. A molecular tracer which can
decouple individual physical conditions is required. Results

from a survey of a sample of active star-forming galaxies has shown that
Formaldehyde (H2CO) is a reliable and accurate density probe for extragalactic
environments where the kinetic temperature is known. Ammonia (NH3) is a
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traditional probe of the kinetic temperature in dense gas environments, but its

utility requires an assumption of cospatiality between dense

gas tracers is required. Using the unique sensitivities to kinetic temperature afforded
by the excitation characteristics of several transitions of H2CO, we propose

to continue our characterization of the dense gas in galaxies exhibiting

starbursts by imaging the gas kinetic temperature in a representative pilot sample of
three starburst galaxies: Arp220, NGC253, and NGC4945.

2013.1.00100.S

Exec Country Institute
Pl van der Marel, Nienke EU Netherlands Leiden University
COl van Dishoeck, Ewine EU Netherlands Leiden University
COl Bruderer, Simon EU Germany Max-Planck-Institute for Extraterrestrial Physics
COl Pinilla, Paola EU Netherlands Leiden University
COl Dullemond, Cornelis EU Germany Heidelberg, University of
COl Birnstiel, Tilman NA United States Harvard-Smithsonian Center for Astrophysics
COl Meheut, Heloise EU France CEA Saclay
COl van Kempen, Tim EU Netherlands Leiden University
COl Herczeq, Gregory OTHER China Peking University

Title
Feedback of planets on the protoplanetary disk: gas holes and dust traps in Oph IRS 48
Abstract

Planets form in disks of gas and dust around young stars, but little is known about their formation and
properties at this early stage. In ALMA Cycle 0 we discovered a major asymmetric dust structure at 60 AU
in the transition disk Oph IRS48 indicative of a dust trap which may be the site of planetesimal formation.
Our Band 9 12CO 6-5 data also hint at density drops (signatures of one or more embedded planets) inside
60 AU. We propose here higher angular resolution and deeper observations of this fascinating disk,
targeting the 13CO and C180 isotopologues of the 3-2 and 6-5 transitions in Band 7 and 9 at 0.2" to
measure the depth of the gap inside 60 AU and quantify any azimuthal asymmetries in the gas in the 60-
100 region of the dust trap. We also request 12CO 3-2 observations at 0.12'" to measure the depth of the
gas in the 20 AU gap. These measurements will give us direct insight in the properties of potential planets,
their formation process and feedback on the disk. Finally, we will measure the wavelength-dependent
azimuthal extent of the dust trap to test our proposed mechanism for the dust trap through combined
observations of the Band 7, Band 9 and Band 4 continuum.

2013.1.00105.S

Exec Country Institute
Pl Akeson, Rachel NA United States California Institute of Technology
COl Jensen, Eric NA United States Swarthmore College
COl Carpenter, John NA United States California Institute of Technology
COl Ricci, Luca NA United States California Institute of Technology
Title
Completing the disk census in Taurus
Abstract

We propose to observe 69 single and multiple young stellar systems in Taurus to answer how
protoplanetary disk mass depends on both stellar mass and multiplicity. While previous surveys have
demonstrated a clear correlation between stellar and disk mass, most sources below spectral type M3 are
undetected and it is not known if the same dependence holds down to the stellar mass limit. Our Cycle 0
observations of wide binaries in Taurus detected disk masses down to 10-4 MSun and revealed a range
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of disk mass distributions. ALMA’s unmatched combination of sensitivity and resolution enables us to
observe a complete sample to tackle this issue; these systems will be observed at a sensitivity level over
10 times better than previous large surveys of this region. The sample has been chosen to provide
complete coverage of all stars in the disk-only phase by targeting undetected single stars and undetected
or unresolved multiple systems. Using these new 1.3mm (Band 6) continuum fluxes as a measure of
outer disk mass, combined with the wealth of ancillary data on Taurus, we will be able to establish the
influence of stellar mass and multiplicity on the potential for planet formation.
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The extreme UV through ALMA's eyes: a unique probe of the ionizing power of starbursts and super
massive black holes

Abstract

The extreme ultraviolet (EUV) of starforming and AGN sources cannot be probed directly from the ground
or from space; their EUV are thus very poorly constrained. Our recent theoretical work demonstrates that
the mm/submm recombination lines of HI and Hell are excellent probes of the EUV: they have little dust
absorption, they arise from H and He (thus independent of metallicity) and their fluxes depend linearly on
number of EUV continuum photons. The He++ region (producing Hell emission) requires 54 ev photons,
thus the EUV hardness is directly proportional to the Hell/HI flux ratio.

We propose observations of Hl and Hell in compact OB star regions and galactic nuclei (SgrA* and NGC
1068). These observations will demonstrate the potential of the HI and Hell lines -- opening a new
observing window on the EUV. Themeasured hardness of the EUV spectra will provide critical input to
starburstsynthesis models. Based on prior near infrared line detections, we confidently expect expect
detectios of the line emission in both SgrA* and NGC 1068. In the former, ALMA will image the 1074 K
ionized gas at 0.2 arcsec resolution (0.01 pc radius) for the first time.
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COl Welsh, Barry NA United States California, Berkeley, University of

COl Donaldson, Jessica NA United States Maryland, University of
Title

The mysterious gas in the 49 Ceti debris disk

Abstract

Debris disks stand between gas-rich protoplanetary disks and mature planetary systems, shedding light
on the late stages of planet formation. Unfortunately, astonishingly little is known about their gas content.
Only two debris disks out of hundreds known showed sub-mm CO emission detectable before ALMA,
indicating that primordial gas has largely dissipated. However, there are puzzles about one that does show
CO emission - the well-known bright disk 49 Ceti. Is it an extremely rare late-stage protoplanetary disk? Or
is the gas coming from extrasolar comets, as in the case of the famous Beta Pictoris debris disk?

The mystery recently deepened with discovery of strong circumstellar atomic gas absorption in UV spectra
of this edge-on disk. But no CO absorption was seen, showing that the atomic and molecular gas must
have very different spatial distributions. This points to different sources for the two gas populations. We
propose an ALMA spectral and spatial map of Cl emission from 49 Cet. By comparing it to the coming
ALMA CO map (scheduled in Cycle 1), we can disentangle the different gas components in this important
disk system.

2013.1.00114.S

Exec Country Institute
Pl Oberg, Karin NA United States Harvard-Smithsonian Center for Astrophysics
COl Cleeves, L. llsedore NA United States Michigan at Ann Arbor, University of
COl Loomis, Ryan NA United States Harvard University
COl Qi, Chunhua NA United States Harvard-Smithsonian Center for Astrophysics
COl Wilner, David NA United States Harvard-Smithsonian Center for Astrophysics
COl  Brinch, Christian EU Denmark Copenhagen, University of
COl Hogerheijde, Michiel EU Netherlands Leiden University
COl Andrews, Sean NA United States Harvard-Smithsonian Center for Astrophysics
Title
Origins of H2CO in protoplanetary disks
Abstract

Organic ices are the expected major reservoirs of volatile organic material in protoplanetary disks. Their
distributions across disks are key to predict the organic composition of planetesimals, and thus the
likelihood of organic delivery to terrestrial planets. H2CO is the only detected molecule in disks that may
directly probe this reservoir of organic ices. H2CO can form together with CH30OH through CO ice
hydrogenation, and this pathway followed by non-thermal desorption is the proposed dominant origin of
observed H2CO gas in disks. We propose to constrain the relative importance of ice and gas formation
pathways of H2CO in the protoplanetary disk TW Hya, by 1) imaging the H2CO gas distribution with
respect to the known CO snowline location at ~30 AU, and 2) determining the H2CO/CH3OH abundance
ratio. If H2CO gas originates from H2CO ice, it will only be present in a ring, with the inner edge at the CO
snowline and H2CO/CH30H~1. In contrast if H2CO is mainly a gas-phase product it will present a centrally
peaked emission profile and H2CO/CH30H>>1. The proposed observations will thus directly teach us what
the origins of H2CO in disks are.

2013.1.00116.S

Exec Country Institute
Pl Looney, Leslie NA United States lllinois at Urbana-Champaign, University of
COl Li, Zhi-Yun NA United States American Astronautical Society
COl Tobin, John NA United States National Radio Astronomy Observatory
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COl Kwon, Woojin EU Netherlands SRON Netherlands Institute for Space Research

COl Stephens, lan NA United States Boston University

COl Ferndndez-Lépez, Manuel NA United States llinois at Urbana-Champaign, University of
COl Segura-Cox, Dominique NA United States lllinois at Urbana-Champaign, University of
COl Crutcher, Richard NA United States lllinois at Urbana-Champaign, University of
COl Cortes, Paulo NA Chile Chile ALMA Vitacura

COIl Chiang, Hsin-Fang NA United States Hawaii at Manoa, University of

Title

How Strongly are the 2 Known Class 0 Disks Magnetized?

Abstract

To date only 2 Class 0 objects have well detected, ~100 AU Keplerian circumstellar disks: L1527 and VLA
1623. Other sources with similar or better resolution observations do not exhibit clear Keplerian disks,
e.g. L1157, down to 10 AU scale. What is the difference in these two populations? Although a very small
sample so far, there is an interesting trend. The sources with 100 AU disks have inferred magnetic fields
nearly perpendicular to their disk rotation axis, and the sources without detected 100 AU disks have
magnetic fields nearly aligned with their outflow axis (a proxy for the rotation axis). This is suggested by
many current theoretical simulations as magnetic braking reduces the angular momentum of material
falling onto the disk, resulting in a smaller circumstellar disk: 10 AU or less compared to 100 AU. In this
proposal, we request time to measure the dust continuum polarization in the 2 known 100 AU Class 0 disk
systems at a resolution of 50 AU. With the ability to constrain the inferred morphology and magnetic field
strength in the systems, we will make better theoretical models to investigate magnetic braking and the
early disk formation and evolution.

2013.1.00118.S
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Pl Aravena, Manuel CL Chile Universidad Diego Portales
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COl Navarrete, Felipe EU Germany Max-Planck-Institute for Radio Astronomy
COl Schinnerer, Eva EU Germany Max-Planck-Institute for Astronomy
COl Riechers, Dominik NA United States Cornell University
COl Karim, Alexander EU Germany Bonn University
COl Miettinen, Oskari EU Finland Helsinki University
COl Padilla, Nelson CL Chile Catolica of Chile, Pontifica University
COl Munoz Arancibia, CL Chile Catolica of Chile, Pontifica University
Alejandra
COl Bertoldi, Frank EU Germany Bonn University
COl Albrecht, Marcus EU Germany Bonn University
COl llbert, Olivier EU France Astrophysical Laboratory, Marseille
COl Aussel, Herve EU France CEA Saclay
COl Hayward, Christopher EU Germany Heidelberg Institute for Theoretical Studies
COl  Scott, Kimberly NA United States National Radio Astronomy Observatory
COl Sheth, Kartik NA United States National Radio Astronomy Observatory
COl Capak, Peter NA United States California Institute of Technology
COl Casey, Caitlin NA United States California at Irvine, Univ of
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Title
Unveiling the population of high-redshift submillimeter galaxies with ALMA 1.2 mm imaging

Abstract

Submillimeter galaxies (SMGs) are dusty star-forming galaxies at high-z that directly trace the most
intense episodes of stellar mass build-up in massive galaxies. Despite the large progress in understanding
their properties, all we currently know about SMGs is severely affected by the biases imposed by the
traditional radio/IR counterpart identification methods. We propose to perform ALMA 1.2 mm continuum
imaging of a complete, flux-limited sample of 129 SMGs in the COSMOS field. These observations will
allow us to find unambiguous counterparts and thus perform a critical, unbiased analysis of the SMG
properties. Taking advantage of the unprecedented multi-wavelength and photometric redshift coverage
of the COSMOS field, this will provide a legacy sample to study the cosmic evolution, dust properties,
masses and environments of SMGs. Most importantly, we will quantify the intrinsic redshift distribution,
providing a conclusive measurement to the abundance of SMGs at z>4. Finally, this study will illuminate
the homogeneity or diversity of the SMG population, possibly changing our view of their evolution and role
in the formation of massive ellipticals.

2013.1.00120.S

Exec Country Institute
Pl Meier, David NA United States New Mexico Tech
COl Turner, Jean NA United States California at Los Angeles, University of
COl Ott, Juergen NA United States National Radio Astronomy Observatory
COl Anderson, Crystal NA United States New Mexico Tech
COl Beck, Sara OTHER Israel Tel Aviv University

Title
Dense Gas and Chemistry in the Super Star Cluster Environment of NGC 5253

Abstract

Nearby starbursts are forming super star clusters (SSCs), which in many respects appear to be newborn
globular clusters. The super star clusters are expected to profoundly influence gas in their immediate
neighborhood. Under such hostile conditions, one cannot expect star formation (SF) to proceed in the
same fashion as it does in the Galaxy today. It is vital to characterize how SF does occur since every
galaxy --- including our own --- goes through an epoch of globular cluster formation. The goal of this
project is to use ALMA's great increase in sensitivity to investigate the properties of the natal dense gas
toward the extremely young super star cluster forming dwarf, NGC 5253. NGC 5253 hosts the nearest (D
= 3.5 Mpc), newborn (<2 Myr old), massive SSC. We propose to map the dense gas tracers, HCN(1-0),
HCO+(1-0), CS(2-1 & 5-4), the photon dominated region tracers C2H(1-0 & 3-2) and the shock tracers SiO
(2-1 & 5-4) and HNCO(4_04-3 03 & 12_012 - 11_011) on 60 pc scales. The maps will be used to
characterize the location, amount, density and chemical properties of the dense gas that form and are
influenced by these massive clusters.

2013.1.00122.S

Exec Country Institute
Pl Turner, Jean NA United States California at Los Angeles, University of
COl Beck, Sara OTHER Israel Tel Aviv University
COl Meier, David NA United States New Mexico Tech
Title
Mapping the Gas in Il Zw 40
Abstract

We propose to map CO(1-0), CO(3-2), and continuum in the dwarf starburst galaxy [IZw40, which appears
to be highly efficient at forming stars. The goals are to determine gas masses, to constrain the star
formation efficiency, and to look for evidence of radiative feedback in the form of hot, CO(3-2)-bright gas.
Mapping at subarcsecond resolution is critical in the determination of efficiencies and line ratios.
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Exec Country Institute
Pl Ho, Paul EA Taiwan Academia Sinica
COl Hsieh, Pei-Ying EA Taiwan Academia Sinica
COl Liu, Hauyu Baobab EA Taiwan Academia Sinica
COl Su, Yu-Nung EA Taiwan Academia Sinica
COl  Minh, Young EA South Korea Korea Astronomy and Space Science Institute
COl Mills, Elisabeth NA United States National Radio Astronomy Observatory, Socorro

Title
Defining the Neutral Material which Survives to within 0.1 parsec of the Galactic Supermassive Black Hole

Abstract

Previous observations of hydrogen recombination lines toward the Galactic center detected ionized mini
spiral arms, which appear to be material that is gravitationally accreted toward the Galactic supermassive
black hole SgrA*. The new capabilities offered by Cycle 2 ALMA in band 9 allow us to probe the very hot
neutral counterpart in the very central region. By observing the spatial distribution, the velocity, and the
linewidth of this gas, we will determine how closely the hot neutral material can approach SgrA*, without
being ionized, and to constrain the excitation conditions of this material within a ~0.1 pc radius. The
optimal tracer of this material is multiple, highly-excited molecular transitions, which will better
differentiate zone of different excitations, and provide more information on the kinematics of the accretion
flow than observations of the hydrogen recombination line.

2013.1.00139.S

Exec Country Institute
Pl Nagao, Tohru EA Japan Ehime University
COl Maiolino, Roberto EU United Kingdom  Cambridge, University of
COl Hatsukade, Bunyo EA Japan National Astronomical Observatory of Japan
COl De Breuck, Carlos EU Germany European Southern Observatory
COl Caselli, Paola EU Germany Max-Planck-Institute for Extraterrestrial Physics
COl  Marconi, Alessandro EU Italy Florence, University of
COl Mannucci, Filippo EU Italy INAF
COl Cresci, Giovanni EU Italy INAF
COl Matsuoka, Kenta EA South Korea Seoul National University
COl Bothwell, Matt EU United Kingdom  Cambridge, University of
COl Troncoso, Paulina EU Chile Catolica of Chile, Pontifica University
COl Karim, Alexander EU Germany Bonn University
COl Matsuda, Yuichi EA Japan National Astronomical Observatory of Japan
COl Sheth, Kartik NA United States National Radio Astronomy Observatory
Title

The Extinction-free Metallicity Indicator for High-z Galaxies: Its Calibration and Application at z=3
Abstract

Measuring the metallicity of galaxies at various redshifts is fundamental to investigate the physical
process regulating the chemical evolution of galaxies. So far the metallicity of galaxies has been
measured up to z~3.8; however, the conventional metallicity diagnostics exploit rest-frame optical
emission lines, which prevent us from measuring the metallicity beyond z=4 due to the limited NIR
atmospheric window. A more serious problem in the conventional methods is that they cannot be applied
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to heavily-obscured dusty young galaxies, that are the crucial population to study the galaxy evolution. To
overcome these problems, we have developed a new metallicity indicator that consists of FIR fine-
structure lines, the flux ratio of [NII]J205/[CII]157. In Cycle 0, we have shown that this ratio is fairly high in
a galaxy at z=4.8, suggesting that massive galaxies experienced their major chemical enrichment at very

high-z. Here we propose to calibrate this indicator by observing this ratio for z~3 galaxies, whose
metallicity has been measured also by conventional methods. Once we calibrate this FIR metallicity
indicator, we will establish the new way for metallicity studies beyond z=4.

2013.1.00146.S

Exec Country Institute
Pl Walter, Fabian EU Germany Max-Planck-Institute for Astronomy
COl Aravena, Manuel CL Chile Universidad Diego Portales
COl carilli, Chris NA United States National Radio Astronomy Observatory
COl Cox, Pierre EU France Institute of Millimetric Radioastronomy (IRAM)
COl Dickinson, Mark NA United States National Optical Astronomy Observatory
COl Decarli, Roberto EU Germany Max-Planck-Institute for Astronomy
COl lvison, Rob EU United Kingdom  Edinburgh , University of
COl Riechers, Dominik NA United States Cornell University
COl Sargent, Mark EU United Kingdom  Sussex, University of
COl Smail, lan EU United Kingdom  Durham University
COl Assef, Roberto CL Chile Universidad Diego Portales
COl Bauer, Franz CL Chile Catolica of Chile, Pontifica University
COl Bell, Eric NA United States Michigan at Ann Arbor, University of
COl Bertoldi, Frank EU Germany Bonn University
COl Bouwens, Rychard EU Netherlands Leiden University
COl Chapman, Scott NA Canada Dalhousie University
COl Colina, Luis EU Spain Centro de astrobiologia (INTA-CSIC)
COl da Cunha, Elisabete EU Germany Max-Planck-Institute for Astronomy
COl Daddi, Emanuele EU France CEA Saclay
COl Elbaz, David EU France CEA Saclay
COl Gonzalez, Jorge CL Chile Catolica of Chile, Pontifica University
COl Hodge, Jacqueline NA United States National Radio Astronomy Observatory
COl Ibar, Edo CL Chile Valparaiso, University of
COl Infante, Leopoldo CL Chile Catolica of Chile, Pontifica University
COl Le Févre, Olivier EU France Laboratoire d'Astrophysique de Marseille
COIl Neri, Roberto EU France Institute of Millimetric Radioastronomy (IRAM)
COl Oesch, Pascal NA United States Yale University
COl Ota, Kazuaki EU United Kingdom  Cambridge, University of
COl Rix, Hans-Walter EU Germany Max-Planck-Institute for Astronomy
COl Sheth, Kartik NA United States National Radio Astronomy Observatory
COl Springel, Volker EU Germany Heidelberg, University of
COl van der Wel, Arjen EU Germany Max-Planck-Institute for Astronomy
COl van der Werf, Paul EU Netherlands Leiden University
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COl Wagg, Jeff EU Chile European Southern Observatory

COl Weiss, Axel EU Germany Max-Planck-Institute for Radio Astronomy
Title

A Molecular ALMA Deep Field in the UDF

Abstract

To date, our understanding of the molecular gas content in high-redshift galaxies is fundamentally limited
by pre-selection of the galaxies at other wavelengths (optical/NIR/IR, sub-millimeter, radio). To overcome
this, we propose an unbiased molecular deep field (CO spectral scan of band 3, covering all z>1) in the
Hubble Ultra Deep Field. We will reach a molecular mass limit that is an order of magnitude deeper than
previously possible, below the expected 'knee' of the CO luminosity function. We expect to detect >20
galaxies (both in line and continuum) and these detections will be compared to (1) our detailed SED
modeling of all galaxies in the UDF (2) our analytic-empirical models that build on our current
understanding of high-redshift molecular gas and (3) the latest adaptive moving mesh cosmological
hydrodynamic simulations that include molecular gas. Stacking (both 2D and 3D) will push the statistical
detection of sources to unprecedented depths. In summary, we will put unbiased observational constraints
on the redshift-dependent CO luminosity function and meaningfully constrain the cosmic evolution of the
universal molecular gas density for the first time.

2013.1.00147.S

Exec Country Institute
Pl Shinnaga, Hiroko EA Japan National Astronomical Observatory of Japan
COl Shimojo, Masumi EA Japan National Astronomical Observatory of Japan
COl Nakanishi, Kouichiro EA Japan National Astronomical Observatory of Japan
COl Murakawa, Koji EA Japan Osaka Sangyo University
COl Imai, Hiroshi EA Japan Kagoshima University
COl Dinh, Trung OTHER Vietnam Institute of Physics
COl Young, Ken NA United States Harvard-Smithsonian Center for Astrophysics
COl Patel, Nimesh NA United States Harvard-Smithsonian Center for Astrophysics
COl Ueta, Toshiya NA United States Denver, University of

Title
Circumstellar magnetic field of VY Canis Majoris --the Extreme Red Supergiant
Abstract

We propose to make polarization observation of the peculiar red supergiant VY Canis Majoris to determine
its true nature of cirsumstellar magnetic field. Comparing with our spectropolarimetric observations of SiO
transitions, this ALMA observation will strongly constrain the mechanism which produces a high degree of
polarization in the SiO emission observed in a wide range of energy levels.

2013.1.00148.S

Exec Country Institute
Pl Kraus, Stefan EU United Kingdom  Exeter, University of
COl  Monnier, John NA United States Michigan at Ann Arbor, University of
COl Menten, Karl EU Germany Max-Planck-Institute for Radio Astronomy
COl Weigelt, Gerd EU Germany Max-Planck-Institute for Radio Astronomy
COl  Wyrowski, Friedrich EU Germany Max-Planck-Institute for Radio Astronomy
COl Stecklum, Bringfried EU Germany Thueringer Observatory Tautenburg
COl de Wit, Willem-Jan EU Chile European Southern Observatory
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COl Harries, Tim EU United Kingdom  Exeter, University of

COl Boley, Paul EU Germany Max-Planck-Institute for Astronomy
COl Linz, Hendrik EU Germany Max-Planck-Institute for Astronomy
Title

Characterizing the disk & collimated outflow around a high-mass protostar using multi-wavelength
interferometry

Abstract

In spite of its importance for astrophysics, the process through which massive stars form is only poorly
understood. Recent VLTI near- and mid-infrared interferometry observations by our team allowed us to
resolve the AU-scale circumstellar environment around the high-mass (20 solar-masses) YSO IRAS13481-
6124, revealing a hot compact accretion disk around this object. Perpendicular to the disk plane, we
detect a molecular outflow and two bow shocks, suggesting the presence of a collimated bipolar jet.

We propose ALMA observations in various outflow- and disk-tracing lines and continuum emission that will
allow us (a) to determine critical disk parameters, such as the outer disk radius and the total dust mass,
(b) to search for kinematical signatures in disk-tracing emission lines, (c) to determine the jet collimation
angle and other outflow properties close to the source. Our existing best-fit radiative transfer model
suggests that the disk mass might be comparable to the mass of the central object, which could result in
observable self-gravitating effects in the disk density structure.

2013.1.00151.S

Exec Country Institute
Pl Schinnerer, Eva EU Germany Max-Planck-Institute for Astronomy
COl Karim, Alexander EU Germany Bonn University
COl Sargent, Mark EU United Kingdom  Sussex, University of
COl Oesch, Pascal NA United States Yale University
COl Smolcic, Vernesa EU Germany European Southern Observatory
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COl Tasca, Lidia EU France Astrophysical Laboratory, Marseille
COl Cassata, Paolo EU France Laboratoire d'Astrophysique de Marseille
COl Groves, Brent EU Germany Max-Planck-Institute for Astronomy

Title
The gas content and gas depletion time of massive, normal star forming galaxies beyond z=3

Abstract

We request rest-frame ~250um continuum observations of a complete sample of 86 massive
(log(M_stellar/M_sun) > 10.5) normal star-forming, i.e. main sequence, galaxies at high redshift in an
epoch of increasing SFR density (z~3-4) identified in the 2 sq.deg COSMOS field. Using our new,
empirically calibrated correlation between mono-chromatic sub-mm luminosity and total gas content we
will measure the cool gas mass in these systems. Combined with estimations of their star formation rates
from the IR spectral energy distribution (and incoming high-sensitivity Jansky VLA radio continuum
imaging), the gas depletion time, or its inverse - the star formation efficiency, of each galaxy will be
derived. The proposed observations will provide the first solid measurement of the mean depletion time
for normal star-forming galaxies beyond the peak of star formation activity (at z~2-3). A reduced
depletion time (relative to local star-forming galaxies) has been inferred for z~1-2.5 samples, but
conflicting results based on small (< 5) samples exist beyond these redshifts. These proposed
observations are vital in providing the necessary constraints for current galaxy evolution models.

2013.1.00156.S

Exec Country Institute
Pl Kaminski, Tomasz EU Germany Max-Planck-Institute for Radio Astronomy
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Dust nucleation in oxygen-rich envelopes of two evolved stars, VY CMa & Mira
Abstract

Although dust plays a vital role in many astrochemical processes, its formation taking place around dying
stars remains elusive. In particular, it is not understood how inorganic (non-carbonaceous) stardust is
produced. The current nucleation theories predict that the first clusters (seeds) are formed from refractory
oxides of Ti and Al, but these species remained undetected until very recently. We propose observations
in which ALMA will spatially resolve the emission of TiO, TiO2, and AIO, which are the most important gas-
phase species preceding the formation of seeds. The proposed observations will provide a direct view on
the dust nucleation process in oxygen-rich stars. Two objects in which we have already detected the metal
oxides will be observed: a red superiant, VY CMa, and an AGB star, Mira. They are prototypes of the high-
and low-mass stars at the end stages of their evolution. In 6.9 h of total observing time, we will not only
address the urgent questions about dust nucleation, but also shed more light on the mass-loss mechanism
in late-type stars and solve some of the long standing problems about the nature of VY CMa, Mira and its
companion.
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Title

Revealing Binarity and the Youngest Disks in Oph

Abstract

We propose a survey of multiplicity toward all known Class 0 and Class | protostars in Oph (50 sources).
Using a dust continuum sensitivity of 0.1 Jupiter masses, we will probe the binarity of these sources from
15 AU out to 1000 AU, which well samples the peak of the main-sequence and pre-main sequence binary
separation distributions (30 and 60 AU) toward the younger protostars for the first time. Combining with
our Perseus VLA 8mm continuum survey, we will have 130 sources (great statistics) in two clouds, which
will mitigate concerns of environment. This is the largest and most complete high-resolution millimeter-
wave survey of protostellar binaries ever undertaken and will significantly improve our understanding of
the formation mechanisms and prevalence of close binaries during the early stages of star formation. In
addition, the survey will also be perfect for detecting protostellar circumstellar disks. There are currently
only 2 disks in Class 0 sources known, so this project will increase the number of candidate Class 0 and |
disks, help resolve the current controversy on early disk properties, and constrain disk formation scenarios
that are hotly debated.
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COl  Wilson, Grant NA United States Massachusetts at Amherst, University of

COl Yamada, Toru EA Japan Tohoku University

COl Yuki, Yamaguchi EA Japan The University of Tokyo

COl Yun, Min NA United States Massachusetts at Amherst, University of
Title

Confusion-free Mapping of the Node within the Cosmic Web at z=3.1

Abstract

We propose mosaicing observations of 1.1mm continuum emission with ALMA band 6.
The target region is the central 2'x3"' core of the SSA22 protocluster at z=3.1.

We select this area since it seems to be the densest region at z=3 and a site where assembly of galaxies
and massive black holes is accelerated.

The reason is as follows:

(i) the "node" of the three-dimensional filamentary structure traced by Lya emitters (LAEs) at z=3.06-3.12.
(ii) the existence of several SMGs, QSO, and LABs at z=3.09

Furthermore, the 2'x 3' region contains significant overdensities (2x to more than 12x) of active and star-
forming galaxies such as Lyman break galaxies (LBGs) and distant red galaxies (DRGSs).

We have two main goals:

(1) to reveal obscured star-formation and clarify the environmental dependence on galaxy formation, via
number counts and the census of 1-mm properties (far-IR luminosity, SFR and SSFR) of major galaxy
populations.

(2) to resolve the close environment around the SMGs and probe the smaller(>=100 kpc) cosmic web
traced out by dusty star-forming galaxies.

The proposed study will allow us to explore how environment did affect the formation and evolution of
galaxies.
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Title
Masses of Low Mass T Tauri Stars
Abstract

We propose to measure the masses of young (<10 MY old) low-mass (<0.5 solar masses) stars by the
rotation of their circumstellar disks. The improvements in the understanding of the evolution of young
stars that result from the proposed research will enable astronomers to obtain a more reliable
understanding of the mass spectra of the stars produced in star forming regions and of the chronology of
their formation.
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Title
CH+(1-0) absorption: the very first probe of turbulent dissipation in high-z galaxies

Abstract

The growth of galaxies in the Early universe is largely governed by the conversion of massive gas
reservoirs into stars. The gas-feeding of star-forming galaxies generates intense turbulence that delays
star-formation as long as it is not dissipated: turbulence acts as a mass and energy buffer over timescales
that are essentially unknown. The unique chemical properties of CH+ make it a robust tracer of turbulent
dissipation. The recent discovery of very bright lensed submillimeter galaxies (SMG) at high-z, combined
with the outstanding sensitivity and resolution power of ALMA, opens, for the first time, the possibility of
CH+(1-0) absorption spectroscopy against the continuum of 7 SMGs with star-formation rates (SFR)
differing by a factor of 7: detections will give turbulent dissipation rates whose scaling with the SFRs will
be searched. They will also allow to (1) distinguish infall and outflow from turbulence, (2) trace weakly
molecular gas of low density, and (3) image the absorbing gas across the lensed images of the SMGs and
along the four star-forming regions in the Eyelash galaxy.
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Title
Unravelling the dust formation process in oxygen-rich AGB stars
Abstract

As of today, the mechanism triggering the onset of the stellar wind and mass-loss rate in O-rich AGB stars
is not yet understood: (1) We still do not know which are the first little dust seeds formed. (2) Launching a
wind seems only possible when the grains are already quite large close to the star. (3) It has been
hypothesized that the primary dust species in low and high mass-loss rate AGB stars are different.
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With ALMA, it is possible for the first time to get decisive information on the chemical processes,
dynamics, and geometrical structure in the dust forming region of O-rich AGB stars. With ALMA band 7 in
extended configuration, we can spatially resolve the dust forming region in 2 cornerstone O-rich AGB
stars, being the best representatives for low and high mass-loss rate AGB stars: R Dor and IK Tau.

By observing key molecular species contributing to the formation of dust grains (MgO, MgOH, AIO, AIOH,
TiO, TiO2, SiO, H20, CaOH, NaCl, FeO, and MgS), we will be able to answer key questions on the efficiency
of gas depletion by condensing onto dust grains, the dynamical structure in the dust forming region and
the spatial correlation between the gas and dust species.
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Title

Diagnosing supernova explosive nucleosynthesis by using ArH+ to measure the 36Ar/38Ar ratio in the
Crab Nebula

Abstract

We have detected the noble gas molecule 36ArH+ in the Crab Nebula via strong emission in its J=1-0 and
2-1 rotational transitions at 617.5 GHz and 1234.6 GHz in Herschel SPIRE spectra (Barlow et al. 2013). We
propose to use ALMA to test explosive nucleosynthetic predictions by measuring the 36Ar/38Ar ratio in the
Crab, the first time an isotope ratio will have been measured in a supernova remnant. We wish to use the
high sensitivity and spatial resolution of ALMA to detect for the first time the 38ArH+(616.649 GHz) line as
well as the 36ArH+(1-0)(617.525 GHz) line by observing the region where the emission is brightest. To do
this we will undertake a band 9 spectral scan from 616.2 to 617.6 GHz in a single pointing of the 34
element array in its most compact format. We request 0.5” spatial resolution, 1.9 km/s spectral resolution
and 46 mJy/beam sensitivity at 617.22 GHz in order to achieve high signal to noise on the 36ArH+(1-0)
line and at least a 5 sigma detection of the 38ArH+(1-0) line. To undertake this project will require 1.22
hours on source time according to the OT time estimator. This estimate assumes the best observing
conditions and a 3 km/s integration bandwith.
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COl Olofsson, Goran EU Sweden Stockholm University
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Title

The cool sub-millimetre chromospheres of alpha Centauri

Abstract

Like the Sun, its twin alpha Cen A displays the phenomenon of temperature minimum in its FIR/submm
spectral energy distribution (SED). The temperature minimum is associated with the bottom of the
chromosphere beyond which temperatures rise all the way up to several million Kelvin in the corona. The
processes that lead to the heating of these atmospheric layers constitute a major challenge to solar
physicists. The observation with ALMA of the chromospheres of the solar-type stars alpha Cen A and B will
put the solar heating problem into astrophysical context, potentially contributing to its solution. ALMA will
provide the necessary sensitivity to sample their submm continua in all bands at a high rate. This will
provide detailed information about the shape of the SEDs and hence provide a handle on the opacities,
governing the thermal balance of their chromospheres. As these stars exhibit different levels of activity in
their cycles, the simultaneous comparison addresses the open question as to whether the cause of the
solar heating is to be sought over the integrated stellar disc (QS) or in active sub-arcsecond structures
(AS), providing feedback between solar and stellar physics.
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Title
Cold gas in AGNs hosts: walking along the 'main-sequence' of star-forming galaxies.
Abstract

Probing the properties of the molecular gas reservoir is a key ingredient of
galaxy evolutionary studies: it is out of this gas that ultimately stars are
formed. An open question is what is the role of black holes in the evolution

of the gas content of their hosts. Previous CO studies of AGNs have been
focused on bright quasars, whose hosts are well above the 'main-sequence’.
But most of z>1 AGNs and star-forming galaxies are actually located in this
'main-sequence’.

The main goal of this proposal is to use ALMA to address the scientic question:
does the presence of an active SMBH affect the cold gas content of
'main-sequence' galaxies at z~1.57.

We propose to measure the CO(2-1) in a representative sample of 'main-sequence’
z~1.5 AGNs. The measure will allow us to: a) Compare the star-formation
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efficiency of 'main-sequence’ galaxies hosting AGNs with that of inactive
galaxies and verify if AGN feedback is modifying the star-formation process
in its host (e.qg. positive feedback). b) Compare the gas fraction of these
active galaxies with that measured for inactive galaxies and test if the
molecular gas content in SMBHs hosts has changed due to AGN feedback.
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Title
Does the CO excitation in an outflow differ from that in the ambient medium? Insights from 4C12.50

Abstract

Black holes have been claimed able to heat the gas in galaxies via jet/radiation-driven shock fronts.
Indeed, evidence of heating of the molecular gas in an AGN-driven outflow was recently discovered: using
Spitzer, IRAM Plateau de Bure & 30m telescope, and Herschel data of a radio-loud and ultraluminous-
infrared galaxy, 4C12.50, we demonstrated that the mass ratio of warm (~400K) to cold (~25K) gas is
>=30 times higher in the outflow than in the ambient medium. Our conclusion that the accelerated gas is
heated is robust against major sources of uncertainty including the CO-intensity-to-H2-mass conversion
factor, the warm gas temperature from rotational H2 lines, and the warm gas mass probed by high-] CO
lines. Motivated by this result, we request CO(1-0), (3-2), (4-3), and (6-5) observations to compare the
spectral line energy distribution in the outflow and in the ambient medium of 4C12.50. Our goal is to test
whether the gas heating is detectable as an excess emission by CO molecules in intermediate rotational
states ], facilitating the discovery of outflows at intermediate/high z. We request 3.2 hrs for a project that
can serve as a reference for future outflow searches.
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Title
The Pre-Stellar Core Mass Function with Deuterium Chemistry in an Infrared Dark Cloud

Abstract

Similarities between the shapes of the core mass function (CMF) and

the stellar initial mass function have been noted, which may reveal a

fundamental aspect of the star formation process. However, the

relation of these "cores", typically observed via their dust continuum

emission, and the pre-stellar cores (PSC) that will actually form

stars is unclear. Here we propose to measure the PSC mass function by

mapping N2D+(3-2) over a contiguous region of an IRDC that we have

already observed in N2H+ with CARMA and in which we have already

identified at least two relatively massive N2D+ PSCs with ALMA in
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Cycle 0. We expect to identify ~75 N2D+ cores, and measure masses via
mm continuum emission, mid-infrared extinction and virial methods. We
will carry out astrochemical modeling of the cores to estimate
deuteration ages, which can help de-bias the observed PSC mass
function to obtain the true PSC mass function. We will also study the
chemical evolution from PSCs to protostellar cores. Finally, we will
measure core-to-core kinematics and compare with simulations of
molecular cloud turbulence.
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Title

Star formation in the 1000 km/s shock of Stephan's Quintet

Abstract

The Stephan's Quintet group of galaxies is one of these must-do targets revealing surprises each time
being looked at by a new instrument. The most striking feature is a giant intergalactic shock created by a
1000km/s galaxy collision, with very low star formation despite an amount of warm molecular hydrogen
comparable to the molecular content of the Milky Way. Our Herschel [CII] and IRAM 30m CO(1-0)
measurements show that the gas kinematics are complex (FWHM=1000 km/s) on large scales (10 kpc).
PdBI CO(1-0) observations reveal molecular complexes of 2-5kpc in size, but with star formation
efficiencies varying by a factor of 20. Why? We propose to map the CO(2-1) and SiO(2-1) emission at
spatial resolution of 0.3", comparable to the size of Giant Molecular Clouds (GMCs), to measure the gas
turbulence on scales where gravitationally bound clouds may form, and identify whether the star-forming
regions in the shock are the sites of dissipation of kinetic energy through molecular shocks. These ALMA
observations will characterize the role of the energy cascade, from bulk motions to turbulent motions on
GMC scales, on the regulation of star formation in extremely turbulent environments.

2013.1.00188.S

Exec Country Institute
Pl Imanishi, Masatoshi EA Japan National Astronomical Observatory of Japan
COl Nakanishi, Kouichiro EA Japan National Astronomical Observatory of Japan
COl Saitou, Yuriko EA Japan Graduate University for Advanced Studies

Page 36

2014-06-27 09:52:31



COl  Izumi, Takuma EA Japan University of Tokyo
Title

A detailed study of infrared radiative pumping in a nearby bright pure AGN
Abstract

We propose HCN/HCO+/HNC observations at vibrationally-excited and -ground levels, of the nearby bright
AGN-dominated nucleus of NGC 1068. Our scientific goal is to estimate the strengths of vibrationally-
excited emission lines of HCN/HCO+/HNC, and to clarify whether infrared radiative pumping indeed
selectively boosts HCN emission, when compared to HCO+ and HNC. Detailed study of this prototypical
pure AGN will play a crucial role to resolve the highly disputed issue of whether infrared radiative pumping
is indeed important to enhance HCN emission in many AGNs. If the infrared radaitive pumping is
ubiquitously at work for HCN excitation in AGNs, vibrationally excited HCN emission lines must be clearly
detected in the NGC 1068 nucleus with ALMA. If these lines are not detected, ubiquitous role of infrared
radiative pumping for enhanced HCN emission in AGNs is strongly ruled out. ALMA's high-spatial-resolution
(<0.6 arcsec) is vital to probe only the AGN-dominated nuclear region, with minimum contamination from
surrounding starburst activity in the host galaxy. ALMA's high-sensitivity (sub-mJy noise level) is
indispensable to clearly distinguish between contradictory scenarios.
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Title

Blowin' in the Wind: the Properties of the Starburst-driven Wind in NGC 253

Abstract

Using ALMA observations in cycle 0 we have imaged the starburst-driven
molecular outflow in the nearby starburst galaxy NGC 253 (Bolatto et

al. 2013a). These observations demonstrated that the molecular outflow
carries enough mass to substantially shorten the current star

formation episode in this galaxy. It is unclear whether the gas can
escape the galaxy, or only reach into the halo to be later

recycled. To escape, the molecular gas needs to be accelerated,
possibly through mixing with the faster ionized wind. This study will
measure the extent of the CO emission away from the starburst, and the
distribution of velocities in the molecular wind. It will also measure

the acceleration, and provide further insight into the physical
e