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COVER: The spectacular jets (pink) in this composite radio-visible wavelength image are powered by the gravitational energy of a 2.5-billion-solar-
mass black hole located in the core of the elliptical galaxy Hercules A (center), and illustrate the combined imaging power of the recently upgraded
NRAO Karl G. Jansky Very Large Array (VLA) and the NASA Hubble Space Telescope (HST). Some two billion light-years away, Hercules A appears
ordinary in the visible light seen by HST. But this innocuous-looking galaxy, also known as 3C 348, is the brightest radio-emitting object in the

constellation Hercules and one of the brightest extragalactic radio sources in the entire sky.

The enormous, optically invisible jets seen in the VLA image span one-and-a-half million light-years and dwarf the visible galaxy from which they
emerge. The jets are high-energy plasma beams, subatomic particles and magnetic fields shot at nearly the speed of light from the vicinity of the
supermassive black hole. The outer portions of both jets show unusual ring-like structures suggesting a history of multiple outbursts from the black
hole. The innermost parts of the jets are not visible because of the extreme velocity of the material: relativistic effects confine all the light to a

narrow cone aligned with the jets.

RIGHT: An international partnership between North America, Europe, East Asia, and the Republic of Chile, the Atacama Large Millimeter/
submillimeter Array (ALMA) is the largest and highest priority project for the National Radio Astronomy Observatory, its parent organization,
Associated Universities, Inc., and the National Science Foundation — Division of Astronomical Sciences. Under construction at an elevation of more
than 5000m on the Chajnantor plateau in northern Chile, ALMA represents an enormous leap forward in the research capabilities of ground-based
astronomy. ALMA science operations were initiated in October 2011, and this unique telescope system is already opening new scientific frontiers

across numerous fields of astrophysics.
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| am honored to have been selected as Director of NRAO, and thank
Associated Universities, Inc. (AUI) and the National Science Foundation (NSF)
for the opportunity to lead the Observatory. This role is both a privilege and
a great responsibility, and | look forward to the challenges ahead.

On behalf of the entire astronomy community, | would like to thank my
predecessor, Fred KY. Lo, for his leadership and recognize the many
impressive accomplishments of his decade as NRAO Director. His emphasis on
engaging the university community and enabling world-class science for the

LQA%YDEE&S,LEY benefit of the broad astronomy community was prescient and unwavering.

This is both an exciting and challenging era for astronomy. Through the efforts of the Observatory’s excellent staff,
the NRAO is the preeminent radio astronomy organization in the world. NRAO research facilities and laboratories
serve a large fraction of the astronomy community — university faculty, postdocs, graduate and undergraduate
students — and deliver added benefits to the public via the Observatory’s vigorous education and outreach programs.

NRAO’s role in the U.S. and global scientific and technical communities is vital, and each of our research facilities is
openingnew frontiers and discovery space. The Early Science results from the Atacama Large Millimeter/submillimeter
Array are extremely exciting to the community, including many who are new to radio-wavelength observing. The
Very Large Array upgrade project will be complete in January 2013, enabling the array to transition to full science
operations, and the Green Bank Telescope and the Very Long Baseline Array are engaged in an impressive range
of world-class science. The future of our community is the domain of the NRAO Central Development Lab, a national
treasure whose staff is conducting research and development that is key to realizing next-generation facilities.

AUl provides the oversight and management skills necessary to ensure the success of these challenging enterprises
while maintaining the scientific focus desired by the astronomy community. The active, engaged AUl Board of
Trustees is rooted in the research community and vital to our success.

There are, however, significant uncertainties in our present and future. The struggling U.S. and world economies, and
the shifting politics here and abroad, will continue to impact science funding for several years. The implementation
plan being developed by the NSF — Division of Astronomical Sciences for the Portfolio Review recommendations will
also yield challenges. Budget constraints are already forcing difficult decisions about Observatory operations and
user community support priorities.

We are, of course, responding to these challenges as constructively as possible, improving efficiency while continuing
to deliver strong performance. We focus on making every NRAO research facility a success for our users. The
Observatory continues to adapt and evolve, guided by the community’s priorities and interests. We are strategically
strengthening our technical development program, nurturing the Central Development Lab, and collaborating with
universities and industry to realize important new capabilities. We are working daily to improve the user experience,
for example, with the Proposal Submission Tool, the Common Astronomy Software Applications package, and the
NRAO Archive. We also remain strongly committed to serving the tax-paying public via our outreach and Science,
Technology, Engineering, and Mathematics (STEM) education programs.

I am certainly pleased to be back at NRAO, engaged in the Observatory’s mission, and privileged to be leading an
extraordinary team of professionals who are dedicated to scientific adventure and discovery.

Anthony (Tony) J. Beasley was appointed as NRAO Director by the AUI Board of Trustees effective 21 May 2012. Prior to his arrival at
NRAO, Beasley served as the Chief Operating Officer and Project Manager of the NSF-funded National Ecological Observatory Network
(NEON), a continental-scale ecological observatory designed to detect ecological change and enable forecasting of its impacts. After
receiving his Bachelor’s in Physics in 1986 and his Doctorate in Astrophysics in 1991 from the University of Sydney, Beasley joined NRAO
as a Postdoctoral Fellow in 1991. He was appointed as a Deputy Assistant Director in 1997, and served as Assistant Director from 1998 to
2000. In 2000, he left NRAO to become Project Manager for the Combined Array for Research in Millimeter-wave Astronomy. In 2004,
he returned to NRAO as an Assistant Director and Project Manager for the Atacama Large Millimeter/submillimeter Array in Chile. Beasley
Joined NEON in 2008.



Created in 1956 by the National Science Foundation
(NSF) and Associated Universities, Inc. (AUI), the National
Radio Astronomy Observatory (NRAO) designs, builds,
and operates the most capable astronomical telescopes
and instruments at radio wavelengths. In 2012, NRAO
operated a complementary suite of four world-class
telescopes, each the world leader in its domain: the
international Atacama Large Millimeter/submillimeter
Array (ALMA), the Karl G. Jansky Very Large Array (VLA),
the Robert C. Byrd Green Bank Telescope (GBT), and
the Very Long Baseline Array (VLBA). Observing time
on these telescopes is allocated solely on the scientific
merit of the proposed research.

ALMA is the largest ground-based global astronomy
endeavor in history. Composed of 66 high-precision
antennas on an excellent, 5000m+ elevation site in
northern Chile, ALMA is delivering orders of magnitude
improvements in millimeter-wavelength  sensitivity,
frequency coverage, resolution, imaging, and spectral
capabilities. ALMA's capabilities span wavelengths from 9.6
to 0.3 mm (31— 950 GHz), a key part of the electromagnetic
spectrum for observing the first stars and galaxies, directly
imaging planetary formation, and studying the energy
output from supermassive black holes in starburst galaxies.
The first ALMA Early Science programs were completed
in 2012, as construction continued. The community’s
strong interest in ALMA was demonstrated by the 9:1
oversubscription for observing time.

NRAO IN BRIEF

At the adjacent centimeter-wavelength range, the
updated Jansky VLA has scientific capabilities that are
comparable to ALMA and that exceed the original VLA
capabilities by one to four orders of magnitude. These
new capabilities were delivered on schedule and on
budget via the Expanded Very Large Array Project,
and the array is meeting all of the project’s technical
specifications and scientific objectives. Early Science
observations continued through 2012 as this major
upgrade program continued, yielding dramatic new
science results that ranged from Galactic protostellar
clouds to the molecular gas in early galaxies. As 2013
opened, the Jansky VLA transitioned to full science
operation as the world’s most capable and versatile
centimeter-wave imaging array.

With comparable collecting area and sensitivity to
ALMA and the VLA, the 100m GBT is the preeminent
filled-aperture radio telescope operating at meter to
millimeter wavelengths. Its 2.3 acre collecting areaq,
unblocked aperture, and excellent surface accuracy
enable a wide range of forefront science, including
precision pulsar timing to detect gravitational wave
radiation, testing the strong field limit of General
Relativity, and observing distant neutral hydrogen (HI)
emission via the innovative Intensity Mapping technique.

The VLBA is the premier dedicated Very Long Baseline
Interferometer (VLBI) array. Astrometry with the VLBA



has reached the precision of a few micro-arcseconds,
supporting distance and proper motion measurements
of astronomical objects in the solar neighborhood,
across the Milky Way, within the Local Group, and
moving with the Hubble flow. When used in conjunction
with the phased VLA and the GBT, the resultant High
Sensitivity Array (HSA) greatly enhances the sensitivity
for VLBI observations and broadens the range of novel
scientific research.

The Central Development Laboratory (CDL) conducts
the crucial research and development that continually
improves operational NRAO telescopes and helps realize
next generation facilities. CDL oversees a science-driven
research and development program that supports the
astronomy community’s highest priority science goals,
such as the detection of gravitational waves via pulsar
timing, and the study of the epoch of reionization.

NRAO Headquarters in Charlottesville, Virginia is home
to the North American ALMA Science Center (NAASC),
Business & Administration, Human Resources, Education
& Public Outreach, Program Management, and the
Director’s Office.

NRAO telescopes are serving the broad and diverse
astronomy community and are enabling university
researchers to address many of the most fundamental
astrophysical questions of our time. Operating

individually or synergistically with optical, infrared, and
X-ray telescopes, NRAO is opening new frontiers over a
broad range of modern astrophysics. The Observatory’s
2012 science highlights include advances in our
understanding of: proto-planetary disks and extrasolar
planet formation; astrochemistry; the early phases of
star formation; pulsar physics; molecular gas in early,
high-redshift disk and starburst galaxies; high energy
physics; the environments of supermassive black holes;
the 3D structure of star-forming regions in our Galaxy;
the structure of our Galaxy; the expansion rate of the
Universe; and much more.

In addition to research, the NRAO broadly impacts
science and society via its education and public
outreach programs. For example, the Observatory’s
science, technology, engineering and mathematics
(STEM) education programs are introducing numerous
young people every year to the excitement and
opportunities of STEM careers.

After more than five decades of continual improvement
under AUl management, the NRAO comprises the
nation’s core competency in radio astronomy, an
invaluable resource for the astronomy community in the
U.S. and around the world.
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The Fomalhaut Debris & Planetary System

The Fomalhaut debris system surrounding the bright, nearby star Fomalhaut is a natural laboratory for testing planet
formation theories. The eccentric debris ring has a semi-major axis of ~140 AU. The inner edge is sharply truncated,
which, along with the ring’s eccentricity, suggests that a planet is shaping the ring’s morphology. Optical images
trace micron-sized grains, which are strongly affected by stellar radiation and need not coincide with their parent
body population. Observations of millimeter-size grains accurately trace parent bodies, though previous images
have lacked the resolution and sensitivity needed to characterize the ring’s morphology. Boley et al. acquired
observations of the Fomalhaut debris ring using 13 — 15 ALMA antennas and the 350 GHz receivers during Cycle 0
Early Science. Their remarkable data demonstrate that the parent body population is 13-19 AU wide with a sharp
inner and outer boundary and that debris confined by shepherd planets is the explanation most consistent with the
ring’s morphology.

[Left page] The narrow dust ring around
Fomalhaut. [Yellow] ALMA data. [Blue]
Hubble Space Telescope data. The star

is at the location of the bright emission

at ring center. Credit: A.C. Boley (Florida,
Sagan Fellow), M.J. Payne, E.B. Ford, M.
Shabran (Florida), S. Corder (NRAO-NAASC
and W. Dent (JAO), NRAO/AUI/NSF; NASA,
ESA, P Kalas, J. Graham, E. Chiang, E. Kite
(UC, Berkeley), M. Clampin (NASA GSFC),
M. Fitzgerald (LLNL), and K. Stapelfeldt and
J. Krist (NASA JPL). [Right] The ALMA Array
Operations Site in northern Chile.

Science Team: A.C. Boley (Florida, Sagan Fellow), M.J. Payne (Florida), S. Corder (NRAO-NAASC), W. Dent (JAO), E.B.
Ford (Florida), and M. Shabram (Florida).

Publication: Constraining the Planetary System of Fomalhaut Using High-resolution ALMA Observations,
Astrophysical Journal Letters, 750, L21 (1 May 2012).



I SCIENCE HIGHLIGHTS

Gas Flows through a Protoplanetary Gap

Previous infrared observations of the protoplanetary disk around the young and relatively nearby star HD142527
found an inner disk about 10 Astronomical Units (AU) in radius, surrounded by a large gap and a disrupted outer disk
at 140+ AU. This disruption indicates an unseen planetary mass at 90 AU. Cassasus et al. have used the excellent
sensitivity and spatial resolution of ALMA to image dense gas in gap-crossing filaments, along with diffuse CO within
the gap. These ALMA data explain how the observed high accretion rate — 7x107 to 2 x 107 solar masses per year —
may be maintained, and support dynamical models that suggest the outer disk gas could be channeled by putative
protoplanets through gap-crossing bridges feeding the inner disk.

[Left] Artist’s concept of the HD142527 system. [Right] A 3D view of the HD142527 ALMA Band 7 dataset illustrates the emission distribution
on the sky (o " right ascension, & " declination) and in velocity-frequency space (vertical axis), enabling detailed study of the gas filament
dynamics for this interesting planet-forming system. Data visualizations such as these provide astronomers new tools to explore the phase
space of their results and mine their data.

Science Team: Simon Casassus (Chile), Gerrit van der Plas (Chile), Sebastian Perez M. (Univ Chile), William R. F. Dent
(Joint ALMA Observatory, ESO), Ed Fomalont (NRAQ), Janis Hagelberg (Chemin des Maillettes), Antonio Hales (Joint
ALMA Observatory, NRAQ), Andres Jordan (Univ Catolica de Chile), Dimitri Mawet (ESO), Francois Menard (CNRS,
Chile), Al Wootten (NRAO), David Wilner (Harvard-Smithsonian Center for Astrophysics), A. Meredith Hughes (UC-
Berkeley), Matthias R. Schreiber (Valparaiso), Julien H. Girard (ESO), Barbara Ercolano (Ludwig-Maximillians), Hector
Canovas (Valparaiso), Pablo E. Roman (Chile), and Vachail Salinas (Chile)

Publication: Flows of Gas Through a Protoplanetary Gap, Nature, 493,191 (10 January 2013).




The Young Solar System Analog Disk Around AU Mic

MacGregor et al. analyzed 1.3mm ALMA Cycle O Early Science observations of the edge-on debris disk around the
relatively nearby late-type star AU Mic. Their data reveal two distinct debris emission components: (1) the previously
known dust belt that extends to a radius of 40 AU, and (2) a newly recognized, unresolved central peak. The
central peak is “6X brighter than the stellar photosphere. The authors suggest this peak may be dominated by dust
emission from an inner planetesimal belt, which is consistent with a lack of emission at A <25 pym and a location
less than 3 AU from the star. The cold, outer dust belt appears truncated, reminiscent of a classic Kuiper Belt. The
origins of the sharp edge could be from dynamical interactions or may simply represent the initial conditions. These
ALMA data show no evidence for asymmetries or substructure that would indicate planet-disk interactions, though
the measurement limit of the centroid offset between the outer belt and central peak is still compatible with the
presence of a Uranus-like planet.

ALMA 1.3 mm continuum emission

N B e e LI e 0.8 from AU Mic. The ellipse (lower
6-— SrE T i left) shows the 0.80 x 0.69 arcsec
i (8 x 7 AU) synthesized beam.
4.——
i 0.6
2r —
[ £
o
= | 3
S 0_— 0.4 2
[ E
_2-_ - ~
- 1 [0.2
-4 —
[ 10 AU ]
o @ —
oo e o ognn i oo o o o SOGEN . G OW L TR 1160
6 4 2 0 -2 -4 -6
Aa ["]

Science Team: Meredith A. MacGregor (Harvard-Smithsonian Center for Astrophysics), David J. Wilner (Harvard-
Smithsonian Center for Astrophysics), Katherine A. Rosenfeld (Harvard-Smithsonian Center for Astrophysics), Sean
M. Andrews (Harvard-Smithsonian Center for Astrophysics), Brenda Matthews (Herzberg Institute of Astrophysics),
A. Meredith Hughes (UC Berkeley), Mark Booth (Herzberg Institute of Astrophysics, Victoria), Eugene Chiang (UC
Berkeley), James R. Graham (UC Berkeley, Toronto), Paul Kalas (UC-Berkeley, SETI), Grant Kennedy (Cambridge),
and Bruce Sibthorpe (Space Research Organization Netherlands).

Publication: Millimeter Emission Structure in the First ALMA Image of the AU Mic Debris Disk, Astrophysical Journal
Letters, 762, L21 (10 January 2013).
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Detection of Sugars around a Proto-star

Glycolaldehyde (HCOCH,OH) is the simplest sugar and an important intermediate in the path toward forming more
complex biologically relevant molecules and understanding their full chemistry. Joergensen et al. present the first
detection of 13 transitions of the sugar glycolaldehyde around a solar-type young star, using ALMA observations of
the protostellar binary star system IRAS 16293-2422 at 220 GHz and 690 GHz. The glycolaldehyde spectral lines
have their origin in warm (200-300 K) gas close to the individual components of the binary. These data also show a
tentative detection of ethylene glycol, the reduced alcohol of glycolaldehyde.
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Spectra toward IRAS 162934 (upper) and IRAS 16293B (lower). Model fits of the methyl formate (blue) and glycolaldehyde (red) emission
are indicated. The purple line indicates the model fit to the possible ethylene glycol transition. The x-axis represents the frequencies in the
system’s rest frame. The green line is an indication of the rms level (13 mJy/beam). The narrower lines toward IRAS 162938 enable easier

identification of individual spectral lines.

Science Team: Jes K. Jorgensen (Copenhagen), Cécile Favre (Aarhus), Suzanne E. Bisschop (Copenhagen), Tyler
L. Bourke (Harvard-Smithsonsian Center for Astrophysics), Ewine F. van Dishoeck (Leiden, Max-Planck-Institut fur
Extraterrestrische Physik), and Markus Schmalzl (Leiden).

Publication: Detection of the Simplest Sugar, Glycoaldehyde, in a Solar-type Protostar with ALMA, Astrophysical
Journal Letters, 757, L4 (20 September 2012).




Anatomy of an Extreme Starburst in the Early Universe

Carilli et al. acquired ALMA Cycle 0 Early Science observations and analyzed the [C I1] 158 um fine structure line
and thermal dust continuum emission from the archetype extreme starburst/active galactic nucleus (AGN) group of
galaxiesinthe early Universe, BRI1202-0725 at z=4.7. The group has long been noted for having a closely separated
(26 kpc in projection) far infrared-hyperluminous quasar host galaxy and an optically obscured submillimeter galaxy
(SMG). This paper examines in detail the ALMA imaging results and describes [C II] emission detections from two
Lya-selected galaxies, demonstrating the relative ease with which ALMA can detect the [C Il] emission from lower
star formation rate galaxies at high redshift. Imaging of the [C Il] emission shows a clear velocity gradient across
the SMG, possibly indicating rotation or a more complex dynamical system on a scale “10 kiloparsecs. There is
also evidence in the quasar spectrum and images for a possible outflow toward the southwest, as well as more
extended emission between the quasar and the SMG. These results provide an unprecedented view of a major
merger of gas-rich galaxies driving extreme starbursts and AGN accretion during the formation of massive galaxies
and supermassive black holes within 1.3 Gyr of the Big Bang.

Te42'28"

SMG

[Left] Contours show the submillimeter continuum emission from BRI 1202-0725 at 340 GHz at 1.2 x 0.8 arcsec resolution. The rms noise is
0.1 mJy/beam. The color shows a Hubble Space Telescope image from Hu et al. (1996 ApJL, 459, 53). The SMG, quasar, Lyo-1, and Lya-2
are indicated. [Right] The integrated [C Il] emission in the velocity range 0 to 130 km/s. The color is the Lyo. narrowband image from Hu
et al. (1996).

Science Team: C.L. Carilli (NRAQ), D. Riechers (Caltech), F. Walter (MPIfA), R. Maiolino (Cavendish Lab), J. Wagg
(ESQ), L. Lentati (Cavendish Lab), R. McMahon (Univ. Cambridge), A. Wolfe (UCSD).

Publication: The Anatomy of an Extreme Starburst within 1.3 Gyr of the Big Bang Revealed by ALMA, Astrophysical

Journal, 763, 120 (1 February 2013).
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Imaging Magnetic Reconnection on the Sun

Type Ill radio bursts from the Sun correspond to thermal electron beams propagating in the low corona. The Jansky
VLA recently imaged these bursts on timescales 100 ms. The beams emanate from an energy release site located
in the low corona and propagate along a bundle of discrete magnetic loops upward into the corona. The diameter
of these loops is less than 100 km. These over-dense and ultra-thin loops reveal the fibrous structure of the Sun’s
corona. The localized energy release is highly fragmentary in time and space, supporting a bursty reconnection
model that involves secondary magnetic structures for magnetic energy release and particle acceleration.
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(A) Emission centroids of all type Illldm bursts observed from 21:20:30 to 21:22:10 UT, colored from blue to red in increasing frequencies,
showing electron beam trajectories in projection. Background is the Solar Dynamic Observatory/AlA 131 A image at 21:22:09 UT. Red
contours are the 12 s integrated 12-25 kilo-electron-volt hard X-ray (keV HXR) emission during the second HXR peak (around 21:21:50
UT). Emission centroids of a temporally resolved type llldm burst observed from 21:21:52.4 to 21:21:52.6 UT are shown by (B—C) for two
successive 100 ms integrations. Another temporally resolved type llldm burst from 21:21:571 to 21:21:57.5 UT is shown by (D-G) for four
successive 100 ms integrations. Red contours are the 12—25 keV HXR source with a 4 s integration closest to the type-llidm-burst times.

Science Team: Bin Chen (Virginia), T.S. Bastian (NRAQ), S.M. Shite (Air Force Research Lab), D.E. Gary (NJ Institute of
Technology), R. Perley (NRAO), M. Rupen (NRAQ), and B. Carlson (NRC-Canada).

Publication: Tracing Electron Beams in the Sun’s Corona with Radio Dynamic Imaging Spectroscopy, Astrophysical
Journal Letters, 763, L21. (20 January 2013).




Imaging Gas Disks in Early Galaxies

The Jansky Very Large Array has imaged the molecular disk of a galaxy within 1.6 Gyr of the Big Bang at ™ 1
kiloparsec resolution in the hyper-starburst galaxy GN20 (z = 4.0). These observations reveal a rotating disk of
molecular gas on a scale of 14 kiloparsec, with a dynamical mass “5x10" M®4 The disk is comprised of massive
molecular clumps that are possibly self-gravitating. The gas distribution and dynamics is consistent with a disk
formed via cold mode accretion from the intergalactic medium driving the extreme starburst.
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Science Team: J.A. Hodge (MPIfA), C.L. Carilli (NRAO, Cavenish Lab), F. Walter (MPIfA, NRAO), W.J.G. de Blok (ASTRON,
Cape Town), D. Riechers (Caltech), E. Daddi (CEA), and L. Lentati (Cavendish).

Publication: Evidence for a Clumpy, Rotating Gas Disk in a Submillimeter Galaxy at z = 4, Astrophysical Journal, 760,

11(20 November 2012).
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The Neutral Hydrogen Environment of the M101 Galaxy Group

Mihos et al. used the Green Bank Telescope (GBT) to create a wide field, deep neutral hydrogen (HI) map of the
M101 galaxy group. They identified two new HI sources in the group environment, one an extremely low surface
brightness, hitherto unknown, dwarf galaxy; the other a starless HI cloud, possibly primordial. Their GBT data
show the extended M101 H | envelope is a ™00 kpc tidal loop or HI plume with a mass of “108M® and a peak
column density of N(HI) = 5 x 107 cm~2. While it rotates with the main body of M101, the envelope shows kinematic
peculiarities suggestive of a warp or flaring out of the galaxy’s rotation plane. The authors also found two new HI
clouds near the plume with masses N1O7M®, likely also tidal in nature. Neither the M101 plume nor the clouds have
any extended optical counterparts. They also trace HI at intermediate velocities between M101 and NGC 5474,
strengthening the case for a recent interaction between the two galaxies. The kinematically complex HI structure
in the M101 group, coupled with the optical morphology of M101 and its companions, suggests that the group is in a
dynamically active state.
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Science Team: J. Christopher Mihos (Case Western), Katie M. Keating (Rincon Research), Kelly Holley-Bockelmann
(Vanderbilt, Fisk), D.J. Pisano (WVU), and Namir E. Kassim (NRL)

Publication: The HI Environment of the M107 Group, Astrophysical Journal, 761, 186 (20 December 2012).




Neutral Hydrogen Intensity Mapping

Masui et al. present Green Bank Telescope neutral hydrogen (HI) intensity mapping in the range 0.6 <z <1, over two
fields totaling ™ 41 square degress in the WiggleZ Dark Energy Survey area. These images represent the integrated
HI surface brightness of thousands of galaxies over large cosmic volumes. The cross-correlation with the smoothed
optical spectroscopic data shows a clear correlation, indicating HI signal on degree-scales. The HI intensity is
consistent with optical quasar absorption line measurements for the evolution of the cosmic HI mass density.
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Science Team: K. W. Masui (CITA), E. R. Switzer (CITA, Chicago), N. Banavar (Toronto), K. Bandura (McGill), C. Blake
(Swinburne), L.-M. Calini (CITA), T.-C. Chang (ASIAA), X. Chen (National Astronomical Observatories, Chinese Academy
of Science; Peking), Y.-C. Li (National Astronomical Observatories, Chinese Academy of Science), Y.-W. Liao (ASIAA),

A. Natarajan (Carnegie Mellon), U.-L. Pen (CITA), J. B. Peterson (Carnegie Mellon), J. R. Shaw (CITA), T. C. Voytek
(Carnegie Mellon).

Publication: Measurement of 21 cm Brightness Flucturations at z “ 0.8 in Cross-correlation, Astrophysical Journal
Letters, 763, L20 (20 January 2013).
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An Accurate Distance and Mass for
a Transitional Millisecond Pulsar

SCIENCE HIGHLIGHTS

Deller et al. use the Very Long Baseline Array to measure a direct parallactic distance to the transitional millisecond
pulsar J1023+0038. Variable X-ray emission from this system indicates it is in the crucial, short-lived evolutionary
phase of mass transfer from the stellar companion that leads to the high spin-up of the neutral star to generate a
millisecond pulsar. From the parallax (0.731+ 0.022 milli-arcsecond) and proper motion (17.98 + 0.05 milli-arcsecond/
yr), and using previous optical observations, a distance of 1368 parsecs (+42, -39 parsecs), a neutron star mass of
171+ O.16M®, and a 3D space velocity of 126 + 5 km/s are derived.
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Science Team: A. T. Deller (ASTRON), A. M. Archibald (McGill), W. F. Brisken (NRAO), S. Chatterjee (Cornell), G. H.
Janssen (Jodrell Bank), V. M. Kaspi (McGill), D. Lorimer (West Virginia), A. G. Lyne (Jodrell Bank), M. A. McLaughlin
(West Virginia), S. Ransom (NRAOQ), I. H. Stairs (British Columbia), and B. Stappers (Jodrell Bank).

Publication: A Parallax Distance and Mass Estimate for the Transitional Millisecond Pulsar System J1023+0038,
Astrophysical Journal Letters, 756, L25 (10 September 2012).




Blind Detections of CO in Distant Galaxies

The Herschel Space Observatory has identified large samples of gravitationally lensed, very dusty, far-infrared
luminous star-forming galaxies, but optical redshifts are difficult to obtain for these objects owing to dust obscuration.
The Zpectrometer ultra-wide bandwidth spectrometer on the 100-meter diameter Green Bank Telescope has become
a powerful tool to measure these redshifts and study molecular gas properties in early galaxies. Nine new redshifts
are reported that were obtained via measurements of the carbon monoxide ground state rotational transition (2C*0,
J=1-0) with the Zpectrometer on the Green Bank Telescope. Analysis of CO line widths and luminosities provides a
method for finding approximate gravitational lens magnifications p from spectroscopic data alone, yielding p ™ 3-20.
Corrected for magnification, most galaxy luminosities in this sample are consistent with an ultra-luminous infrared
galaxy classification, but three are candidate hyper-luminous infrared galaxies (LIRGs) with luminosities greater
than 10° L.
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Spectra and detection confidence plots for targets. [Upper panels] Difference spectrum for each pair. [Lower panels] Detection
confidence. Coherent columns of dots indicate detections that are insensitive to binning parameters. Vertical dashed lines mark detections
or tentative detections.

Science Team: A.l. Harris (Maryland), A.J. Baker (Rutgers), D.T. Frayer (NRAQ), I. Smail (Durham), A.M. Swinbank
(Durham), D.A. Riechers (Caltech), P.P. van der Werf (Leiden), R. Auld (Cardiff), M. Baes (Gent), R.S. Bussmann
(Harvard-Smithsonian Center for Astrophysics), S. Buttiglione (INAF) et al.

Publication: Blind Detections of CO J = 1-0 in 11 H-ATLAS Galaxies at z = 2.1-3.5 with the GBT/Zpectrometer,

Astrophysical Journal, 752, 152 (20 June 2012).




S SCIENCE HIGHLIGHTS

The Violent Environment of Radio Galaxy Jets

3C120 is a canonical radio jet powered by a supermassive black hole that is a very active and powerful emitter of
radiation at all observed wavebands. Multi-frequency, high-sensitivity observations of 3C 120 recently acquired by
Agudo et al. with the Very Long Baseline Array (VLBA) show relativistic motion for most components in a parsec-
scale jet. One component of the jet (C80) appears stationary. These VLBA data are interpreted via a model that
includes a recollimation shock, effectively a standing-wave, that is collimating the large scale jet into a narrow
channel that propagates out to 100 kiloparsecs.

3C120 at 5 GHz

Linearly Polarized Intensity (mJy/beam)
0.49 534 10.20

15.06 19.91

B80-10

Relative Declination (mas)

Relative Right Ascension (mas)

3C 120 VLBA image sequence of 3C 120 at 5 GHz taken on 2009 Dec 14, 2010 Mar 14, and 2010 Jun 21 (top to bottom). Vertical separations
are proportional to the time difference between epochs. Gray-scale images (linear scale at top) show the linearly polarized intensity. Black
sticks indicate the polarization electric vector position angle, uncorrected for Faraday rotation.

Science Team: |. Agudo (Andalucia, Boston), J.L. Gémez (Andalucia), C. Casadio (Andalucia), TV. Cawthorne (Central
Lancashire), M. Roca-Sogorb (Andalucia).

Publication: A Recollimation Shock 80 mas from the Core in the Jet of the Radio Galaxy 3X 120: Observational
Evidence and Modeling, Astrophysical Journal, 752, 92 (20 June 2012).




Extreme Star Formation in the Early Universe

HDF850.1 was the first optically obscured, distant extreme starburst ‘submillimeter galaxy’ discovered. For more
than a decade, and despite significant efforts, no counterpart was found at shorter wavelengths, and it was
not possible to determine its redshift, size, or mass. Now Walter et al. report a redshift of z = 5183 for HDF850.1
determined from a millimeter-wave molecular line scan using the NRAO Jansky Very Large Array and the Plateau
de Bure interferometers. This places HDF850.1in a galaxy overdensity at z ™ 5.2, only 1.1 billion years after the Big
Bang. This redshift is significantly higher than earlier estimates and higher than those of most of the hundreds of
submillimeter galaxies identified to date. The source has a star-formation rate of 850 solar masses per year, and
is spatially resolved on scales of 5 kiloparsecs, with an implied dynamical mass of about 1.3x10™ solar masses, a
significant fraction of which is present in the form of molecular gas. Despite the accurate redshift and position, a
counterpart emitting optical or near infrared starlight is still not seen.
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(a) [ClI] contours on a deep I-band Hubble Space Telescope (HST) image that covers the Lyman-o. line and ultraviolet continuum at z =
5.183. [ClI] contours show the averaged emission over 700 km s—1. A Gaussian fit to the emission gives a size of 5.7+1.9kpc at z = 5.183. The
underlying continuum emission (not shown) is also extended on the same scales. (b) The blue and red contours indicate the approaching
and receding [CII] emission relative to the systemic redshift of z = 5.183. The color is a deep HST J-band image. The cross indicates the
rest-frame 158-ym continuum emission peak.

Science Team: F. Walter (Max-Planck-Institut fiir Astronomie), R. Decarli (Max-Planck-Institut fiir Astronomie), C.
Carilli (NRAO, Cambridge), F. Bertoldi (Bonn), P. Cox (IRAM), E. da Cunha (Max-Planck-Institut fiir Astronomie), E.
Daddi (CEA Saclay), M. Dickinson (NOAQ), D. Downes (IRAM), D. Elbaz (CEA Saclay), R. Ellis (Caltech), J. Hodge (Max-
Planck-Institut fir Astronomie) et al.

Publication: The intense starburst HDF 850.1 in a galaxy overdensity at z = 5.2 in the Hubble Deep Field, Nature,
486, 233 (14 June 2012).
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Mapping the Milky Way in 3D

As part of a long-term program that is employing the extraordinary astrometric accuracy of the Very Long Baseline
Array to accurately map the structure and kinematics of the entire Milky Way, Sanna et al. have measured the
parallax for a water maser in a high mass star-forming region, yielding a heliocentric distance of 9.25 kilo-parsecs
(kpc) and placing it in our Galaxy’s Outer Arm. G75.30+1.32 lies 200 parsecs above the Galactic plane and is
associated with a substantial HI enhancement at the border of a large molecular cloud. At a Galactocentric radius
0f10.7 kpc, G75.30+1.32 is in a region of the Galaxy where the disk is significantly warped toward the North Galactic
Pole. While the star-forming region has an instantaneous Galactic orbit that is nearly circular, it displays a significant
motion of 18 km/s toward the Galactic plane. These results, when combined with two previous maser studies in the
Outer Arm, yield a pitch angle of 12° for a large section of the arm extending from the first quadrant to the third.
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Science Team: A. Sanna (Max-Planck-Institut fir Radioastronomie), M.J. Reid (Harvard-Smithsonian Center for
Astrophysics), TM. Dame (Harvard-Smithsonian Center for Astrophysics), K.M. Menten (Max-Planck-Institut fiir
Radioastronomie), A. Brunt haler (Max-Planck-Institut fiir Radioastronomie), L. Moscadelli (Istituto Nazionale di
Astrofisica), XW. Zheng (Nanjing), Y. Xu (Purple Mountain Observatory).

Publication: Trigonometric Parallaxes of Massive Star-forming Regions. IX. The Outer Arm in the First Quadrant,
Astrophysical Journal, 745, 82 (20 January 2012).




The Earliest Phases of Star Formation

Infrared Dark Clouds (IRDCs) are believed to
be the birthplaces of rich clusters and thus
contain the earliest phases of high-mass star
formation. Ragan et al. have earlier used the
Green Bank Telescope and Very Large Array
to map the ammonia (NH,) emission in six
IRDCs to measure their column density and
temperature structure. In this study, they
investigate the kinematic structure and energy
content of these IRDCs. They find that these
IRDCs display organized velocity fields, with
only localized disruptions due to embedded
star formation. The local effects seen in NH,
emission are not high-velocity outflows but
rather moderate (few km/s) increases in the
line width, with maxima near or coincident
with the mid-infrared emission tracing
protostars. These line width enhancements
could be the result of infall or outflow. Not
only is the kinetic energy content insufficient
to support the IRDCs against collapse, but the
spatial energy distribution is inconsistent with
a scenario of turbulent cloud support. The
authors conclude that the velocity signatures
of the IRDCs in their sample are due to active
collapse and fragmentation, augmented in
some cases by local feedback from stars.
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IRDC kinematics summary. [Left column] Histograms of the centroid velocity in
units of the sound speed. Vertical dashed lines indicate the transition between
subsonic and supersonic. [Right column] Histograms of the non-thermal
velocity dispersion. All values are supersonic by at least a factor of two.

Science Team: Sarah E. Ragan (Michigan, Max-Planck-Institut fiir Astronomie), Fabian Heitsch (North Carolina),
Edwin A. Bergin (Michigan), and David Wilner (Harvard-Smithsonian Center for Astrophysics).

Publication: Very Large Array Observations of Ammonia in Infrared-Dark Clouds. Il. Internal Kinematics, Astrophysical

Journal, 746, 174 (20 February 2012).




grompe A NEW GENERATION OF RADIO INTERFEROMETERS

ALMA TRANSPORTER



Construction continued in 2012 on two new, state-of-the-art radio-wavelength interferometers, each representing an
enormous leap forward in capabilities for the astronomy community: the Atacama Large Millimeter/submillimeter
Array (ALMA) and the Expanded Very Large Array (EVLA).

Atacama Large Millimeter/submillimeter Array Construction Project

When complete, ALMA willinclude fifty 12m antennas in an extended interferometric -
array, plus twelve 7m antennas and four 12m antennas in a compact array, T
operating at frequencies from 80 — 900 GHz at more than 5,000m elevation in \\ _
northern Chile. Among the largest advances in astronomy, ALMA will achieve an _ L..h\
order of magnitude more improvement in millimeter-wave sensitivity, frequency |« Nt
coverage, resolution, imaging, and spectral capabilities. ALMA is already | == ;8 N g
impacting numerous fields of astrophysics and opening new scientific frontiers, % ;‘
enabling astronomers to study the first stars and galaxies, directly image the disks |+ 3 =
in which planets are formed, and probe regions of our Universe that are optically = _-“;j
dark but shine brightly in the millimeter portion of the electromagnetic spectrum. 5

ALMA construction began in late 2003 and made substantial progress throughout 2012. When construction is
complete in 2013, ALMA will consist of 66 precise, high-tech antennas on a site that is one of the best in the world
for astronomical research. Providing capabilities that complement those of other research facilities, the international
science community will use ALMA synergistically with other world-class observatories of the coming decade, such
as the Jansky Very Large Array, the James Webb Space Telescope, and the Large Synoptic Survey Telescope.

ALMA, an international astronomy facility, is a partnership of East Asia, Europe and North America in cooperation
with the Republic of Chile. ALMA is funded in East Asia by the National Institutes of Natural Sciences of Japan in
cooperation with the Academia Sinica in Taiwan, in Europe by the European Organisation for Astronomical Research
in the Southern Hemisphere (ESO) and in North America by the U.S. National Science Foundation (NSF) in cooperation
with the National Research Council of Canada (NRC) and the National Science Council of Taiwan. ALMA construction
and operations are led on behalf of East Asia by the National Astronomical Observatory of Japan (NAOJ), on behalf
of Europe by ESO, and on behalf of North America by the NRAO, which is managed by AUI.
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ALMA Construction

The three ALMA facilities in Chile constitute the Joint ALMA Observatory (JAO): the Array Operations Site (AOS) at
5,J00m elevation on the Chajnantor plain near San Pedro de Atacama in northern Chile; the Operations Support
Facility (OSF) at 2,900m elevation just 28km from the AOS; and the JAO Santiago Central Offices (SCO) in Chile’s
capital. The OSF is the operations center for the Joint ALMA Observatory. Staff at the AOS is limited to the absolute
minimum owing to the harsh, high-elevation environment. A private road connects Chilean Highway 23 to the OSF,
at kilometer marker 15, and to the AOS, 43km from the highway. This road is up to 14m wide to accommodate the
ALMA Transporter.

Major civil construction at the AOS in 2012 included additional antenna foundations, roads that link the antennas and
the AOS Technical Building, and infrastructure of the electrical and fiber optic network.

ALMA OPERATIONS SUPPORT FACILITY

The provisioning of electrical power remains to the northern Chile site has been a challenge. The original plan
to connect ALMA to the public electricity grid had to be abandoned owing to difficulties with energy supply
negotiations and changed fuel market conditions. Instead, a standalone power generation plant at the OSF using
multi-fuel turbines was selected and designed, and procurement began in 2009. This power system was delivered
and installed at the ALMA OSF and AQOS in 2012.

All 67 km of the roads at the AOS were accepted by the JAO on 5 December. Arbitration with the dismissed AOS
Utilities contractor was resolved in AUI’s favor on 30 May, avoiding a potential $5M claim. The new AQS Utilities
contract is in place and will provide electrical power and fiber optic cables to each station by July 2013.

ALMA Antennas

In November, North America delivered the last of the twenty-five, precision 12m diameter dishes that comprise its
share of antennas for ALMA, an important milestone in the construction project. The NSF provided the funding to build



the 25 North American antennas that are North American deliverables to ALMA, the largest single procurement in
the history of the foundation’s astronomy division. AUl managed the North American antenna procurement contract,
while NRAO oversaw the integration and testing of the antennas, which were manufactured and assembled by
VertexRSI, a Texas-based division of General Dynamics SATCOM Technologies. Each antenna’s pedestal and dish
structure components were shipped separately to the JAO site in northern Chile, and assembled in an enormous
hangar building built by General Dynamics at the Operations Support Facility (OSF) specifically for this purpose.

Once an antenna is assembled on-site, it undergoes Assembly, Integration, and Verification (AlV) activities at the
OSF. Upon completion of AlV, antennas are moved via the ALMA Transporter to the AOS and integrated into the
operational array. By the end of 2012, the 25 VertexRSI antennas had been accepted by the JAO, and 20 VertexRSI
antennas were at the AOS.

[Top Image] The ALMA Array in May 2012. (J. Guarda, ALMA) [Bottom image row] North American ALMA Antenna 25 at the ALMA site in
northern Chile. (General Dynamics SATCOM Technologies, Bill Johnson).

The Mitsubishi Electric Corporation (MELCo) of Japan manufactured the four 12m and twelve 7m antennas of the
Atacama Compact Array (ACA) that are East Asian deliverables to ALMA and are enhancing ALMA’s ability to image
extended radio sources. By the end of 2012, the 16 MELCo antennas had been accepted the JAO in Chile, and 14
MELCo antennas were at the AOS.

The AEM Consortium — Thales Alenia Space, European Industrial Engineering, MT Mechatronics — is building twenty-
five 12m antennas that are European deliverables to ALMA. By the end of 2012, 17 AEM antennas had been accepted
by the JAO in Chile, and 13 AEM antennas were at the AOS. The last EU antenna will be delivered in July 2013 and
is expected to be through AlV in October 2013.
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ALMA Correlator

The heart of the extended Array is its correlator, a dedicated supercomputer and digital data processor capable of
more than 10 operations per second that was designed and built by the scientists, engineers, and technicians at the
NRAO Central Development Lab (CDL). Assembled, tested, and shipped in “quadrants,” the last of the four correlator
quadrants was formally accepted by the JAO on 20 December, marking completion of this important delivery, another
major NRAO ALMA milestone.

The ALMA correlator’s 134 million processors
continually combine and compare faint celestial
signals received by as many as 50 ALMA
antennas. The correlator can also accommodate
upto 14 of the 16 ACA antennas. At the correlator’s
maximum capacity of 64 antennas, there are
2,016 antenna pair combinations, and as many
as 17 quadrillion calculations every second.

The correlator is housed in the AOS Technical
Building, the highest-altitude high-tech building
in the world. At 5,100m elevation, the air is thin,
so twice the normal airflow is necessary to
cool the correlator, which draws 140 kilowatts
of power. Computer disk drives will not work
reliably in thin air, so the correlator and its
associated computers must be diskless. Seismic
activity is common in Chile, so the correlator had
to also be designed to withstand the vibrations
associated with earthquakes.

Technician Juan Carlos Gatica checks electronics on the ALMA correlator

while using supplemental oxygen at the high-altitude site (Carlos Padilla,
NRAO/AUINSF).

The NRAO ALMA correlator is one of two such
systems in the ALMA complex. A second ALMA
correlator, designed and built by Fujitsu and
delivered by the NAQJ, provides independent correlation of the 16 antennas in the ACA, except when select ACA
antennas are combined with the 50 more widely dispersed main array antennas.

ALMA Front End & Back End Assemblies

The electronics and ancillary hardware along the signal path from the antenna feed horn to, and including, the
receiver is termed the antenna “front end.” By the end of 2012, the ALMA North American Front End Integration
Center (FEIC) at the NRAO CDL in Charlottesville, Virginia had completed, tested, and shipped to the OSF 27 ALMA
Front End assemblies, including 22 from the NA FEIC and 5 from the East Asia FEIC. All 27 Front Ends were accepted
by the JAO as of 4 January 2013. Each of these Front End assemblies was fully functional in the specified four ALMA
frequency bands: Band 3, Band 6, Band 7, and Band 9. Front End deliveries from North America were aided by a 15
June U.S. State Department ruling that the ALMA Front Ends were not subject to ITAR export control. Delivery of the
final European Front End is expected in February 2013.



’ALMA Receiver Bands

10

Frequency Range (GHz) 84-116 125-163 | 163-211 | 211-275 - - 602-720 | 787-950

Wavelength Range (mm) 3.57-2.59 | 240-184 | 1.84-142 | 1.42-109 | 1.09-080 | 0.78-0.60 | 0.50-0.42 | 0.38-0.32

The Band 3 (84-166 GHz) and Band 6 (211-275 GHz) receiver cartridges were also North American deliverables, and
production for both bands was completed in 2012. The last Band 6 cold cartridge assembly was delivered from the
CDL on 16 August.

ALMA Back Ends
Installation and testing of the final stage of the ALMA Central Local Oscillator was completed in August 2011. This

Local Oscillator provides critical timing signals for up to 66 antennas and four sub-arrays, and its delivery to the AOS
represents the achievement of a major North America ALMA construction milestone.
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Expanded Very Large Array Construction Project

Begun in 2001, the Expanded Very Large Array (EVLA) Construction Project was completed at the end of 2012, on
time, on budget, and having met all of the project’s original technical and scientific specifications. The EVLA Project
has created a centimeter-wavelength radio telescope of twenty-seven 25m-diameter antennas with much greater
sensitivity, very broad continuous frequency coverage, and excellent imaging capabilities.

The EVLA was designed to explicitly address four primary science themes:
- measuring the strength and topology of cosmic magnetic fields;
- imaging young stars and massive black holes in dust-shrouded environments;
- following the rapid evolution of energetic phenomena; and
- studying the formation and evolution of star, galaxies, and Active Galactic Nuclei.

The primary observational goals of the EVLA Project included: (a) complete frequency coverage from 1to 50 GHz;
(b) continuum sensitivity improvement by up to an order of magnitude (nearly two orders of magnitude in speed) by
increasing the bandwidth from 100 MHz to 8 GHz per polarization; and (c) implementation of a new correlator that
can process the large bandwidth with a minimum of 16,384 spectral channels per baseline. All of these goals have
been met.

A comparison of key EVLA performance parameters with those of the original VLA is provided in Table 1.

Table 1: EVLA Performance Goals

Parameter VLA EVLA Factor
Continuum Sensitivity* (1-o, 9 hr) 10 pJy 1udy 10
Maximum BW in each polarization 0.1GHz 8 GHz 80
Number of frequency channels at max. BW 16 16,384 1024
Maximum number of frequency channels 512 4,194,304 8192
Coarsest frequency resolution 50 MHz 2 MHz 25
Finest frequency resolution 381Hz 012 Hz 3180
Number of full-polarization sub-correlators 2 64 32
Log (Frequency Coverage over 1-50 GHz) 22% 100% 5

* — — -26 2
L 1 Jansky =1Jy =107 W/m* - Hz)

The primary contribution of the EVLA Project’s Canadian partner was the Wideband Interferometric Digital
ARchitecture (WIDAR) Correlator, which performs the requisite digital correlation of the very wideband signals from
the EVLA radio interferometer. The EVLA data are digitally filtered by the WIDAR correlator and decimated into lower
rate “sub-bands” that are separately cross-correlated and integrated before being seamlessly stitched together
to yield the final wideband spectrum. The WIDAR correlator was formally accepted from the National Research
Council Hertzberg Institute of Astrophysics (NRC-HIA) on 28 September. NRC-HIA continued to provide WIDAR
support through the end of 2012.
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A NEW GENERATION OF RADIO INTERFEROMETERS
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All VLA antennas are now outfitted with eight receivers providing continuous 1 to 50 GHz frequency
coverage: 1-2 GHz (L-Band), 2-4 GHz (S-Band), 4-8 GHz (C-Band), 8-12 GHz (X-Band), 12-18 GHz (Ku-Band),
18-26.5 GHz (K-Band), 26.5-40 GHz (Ka-Band), and 40-50 GHz (Q-Band). The 3-bit sampler system that
enables up to 8 GHz of simultaneous bandwidth at high frequencies was installed and placed in operation.

The Jansky VLA entered full science operations in January 2013.
The NSF provided the primary funding for the EVLA Construction Project, with additional contributions

from the National Research Council in Canada, and the Consejo Nacional de Ciencia y Technologia in
Mexico.
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A multiwavelength composite of the
interacting galaxies NGC 4038/4039,

the Antennae, including: (a) centimeter-
wavelength radio data from the

Very Large Array (blues); (b) visible
wavelength imagery from the Hubb[e
Space Telescope and Cerro Tololo
Inter-American Observatory (whites and
pinks); and (c) a selection of current
star-forming regions, as observed by the
Atacama Large Millimeter/submillimeter
Array (brange and yellows), showing
detail surpassing all other views

at millimeter and submillimeter
wavelengths. NRAO/AUI/NSF; ALMA
(ESO/NAOJ/NRAO); HST (NASA, ESA, and
B. Whitmore (STScl)); J. Hibbard, (NRAO/
. AUI/NSF); NOAO/AURA/NSF.



North American ALMA Operations

North American (NA) ALMA Operations includes:

- Science Operations at the North American ALMA
Science Center (NAASC)

« The NA share of the ALMA Development Program

« The NA share of Offsite Technical Support undertaken
outside Chile

« Activities of the AUI/NRAO Office of Chilean Affairs (OCA)

« The NA share of ALMA Operations in Chile

« A broad outreach program including Education & Public
Outreach (EPO) and Diversity initiatives

The major North America (NA) ALMA Operations goals are to: (a)
complete commissioning; (b) make ALMA a research facility for the
entire astronomy community; (c) develop and improve ALMA; and (d)
integrate NA ALMA Operations within NRAO.

After an extensive search, Phil Jewell was appointed Assistant Director for NA ALMA Operations, effective 22 October.
This key position oversees the NA ALMA Science Center (NAASC) and the ALMA Development program, coordinating
the ALMA maintenance program, and is the face of ALMA to the NA scientific community.

North American ALMA Science Center (NAASC) Science

The NRAO—NAASC is located at the NRAO headquarters in Charlottesville, Virginia and is responsible for supporting
the scientific use of ALMA by astronomers in North America. The NAASC is the interface for the science community
to ALMA. The NAASC staff also assists with support of ALMA operations in Chile, and plays a key role in the research
and development activities that support future capability upgrades of the ALMA.

The North American ALMA Regional Center (NA ARC) is a subset of the NAASC, concentrating on the internationally
agreed ALMA core functions. The ALMA international partners in East Asia and Europe support similar ALMA Regional
Centers. In North America, the ARC is a partnership between NRAQO, the National Research Council of Canada (NRC),
supported by the Millimeter Astronomy Group at the Herzberg Institute of Astrophysics in Canada, and the National
Science Council of Taiwan.

The inaugural ALMA Cycle 0 Early Science observing season ended 1 January 2013 and produced a wealth of
excellent data and spectacular science results, many of which have already reached publication. Cycle 0 data
were observed and processed on a best efforts basis, and 107 of the 111 highest-priority projects were delivered data
worldwide. Only three Cycle O projects received no data, and another is still being reduced. The Cycle 0 plan was
for 500-700 hours of observing time. A total of 1,026 hours were actually used. To date, about 40 papers have been
published from Cycle 0 and/or Science Verification data, and more are in preparation.

For the North American partners — US, Canada, Taiwan — 36 of the 38 highest priority projects received all of the
requested Cycle 0 data. One Cycle 0 project was cancelled; one received no data. Three filler projects were also
executed. A total of 326 observing hours were allocated to NA high priority projects, and 21 hours were allocated
to filler projects.
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NAASC staff reduced 29% of the total 337 schedule blocks in Cycle 0. The JAO reduced 35%; Europe and East Asia
each reduced 18%. The mean delivery time of Cycle 0 data in North America was half that of any other region.
NAASC staff also processed and delivered six Chilean and one international project.

A total of 1133 science proposals were submitted for ALMA Early Science Cycle 1. Seventy-eight science assessors
from around the world evaluated these proposals. The most promising proposals were selected as those most likely
to be completed using the ALMA Cycle 1 capabilities. Pls were notified 16 November 2012 of the outcome of the
Proposal Review Process. The 196 highest-priority projects span five broad science categories: (1) cosmology and the
high redshift Universe; (2) Galaxies and galactic nuclei; (3) interstellar medium, star formation, and astrochemistry;
(4) circumstellar disks, exoplanets, and the solar system; and (5) stellar evolution and the Sun. Cycle 1 science
observing began January 2013.

Throughout 2012, NAASC scientists provided significant support to the Joint ALMA Observatory (JAQ) in Chile for:
(a) on-site Astronomy-on-Duty shifts; (b) Commissioning & Science Verification; and (c) data reduction and quality
assurance.

NAASC scientists also provided extensive support to members of the North American and Chilean user community for
schedule block preparation and Help Desk support, and were Contact Scientists for NA ALMA Pls. NAASC scientists
reduced every Cycle 0 schedule block for the North American community. A new, searchable ALMA Science Archive
was delivered by the NAASC team, which also invested considerable time in CASA and ALMA pipeline testing. A
comprehensive Cycle 0 survey was conducted to seek input from the community regarding future users service
improvements and priorities.

The NAASC hosted and/or participated in a broad range of in-person and on-line science conferences, data
reduction workshops, proposal preparations tutorials, and ALMA training events for the community. These included:
an ALMA Special Session at the January AAS meeting in Austin; the 6" NAASC science workshop — Outflows, Winds
and Jets: From Young Star to Supermassive Black Holes — in Charlottesville, VA 3-6 March; an inaugural proposal
preparation webinar 11-12 June; and the First Year of ALMA Science conference, 12-15 December, in Puerta Varas,
Chile. A complete list of these community events is included in Appendix B.

ALMA Development

The ALMA Operations Plan envisages an ongoing program of development and upgrades that may include
hardware, software, or data analysis tools. In 2012, construction of the first post-construction receiver bands, phasing
hardware, and new data analysis tools has commenced in NA partially under a program of Development Studies
submitted in response to a November 2011 Call. Twenty-one Development Studies submissions were received from
77 investigators representing 26 institutions. After review by an external panel, eight proposals were funded.

Three ALMA Development Projects were also funded in 2012: (1) Band 5 Local Oscillator Production, led by NRAO; (2)
Fiber Optic Connectivity, led by JAO; and (3) ALMA Phasing Project, led by MIT — Haystack. Numerous collaborators
are involved in these development projects.

A new Call for Development Studies will be issued 1 May 2013 and will be followed by a new Call for Development
Projects on 3 June 2013. Funding of $1M is expected for the Development Studies in this Call; and $1.63M is expected
for the Development Projects.



ALMA Cycle 0 Early Science

The ALMA Cycle 0 Early Science Call for Proposals (CfP) was issued 30 March 2011 with a 30 June 2011 proposal
submission deadline. From the 919 proposals submitted, 113 high priority and 51 filler projects were accepted, with
an estimated execution time of “800 hours.

ALMA Cycle 0 observations were initiated 30 September 2011. Observations were conducted in 5-7 day sessions
every two weeks, with 12-16 hour shifts from late afternoon until morning. During each observing session several
activities took place in addition to the science observations, such as observatory calibrations and calibrator surveys.

Atthe time of the CfP, it was anticipated that the array would begin in the extended configuration (maximum baselines
of “400m). However, due to challenging weather conditions, Cycle 0 was initiated in the compact configuration
(maximum baselines of ~125m). This change was announced to ALMA observers via email and the ALMA Science
Portal.

After three months of observations, it was realized that while the data quality was excellent, the project completion
rate was lower than planned, owing to a lower than expected execution efficiency, the loss of two of the first ten
observing sessions due to poor weather and technical problems, and other factors. The Cycle 0 observing period
was thus extended to 1 January 2013, with a planned shutdown in September 2012 for a correlator upgrade. Near
the end of the observing season, some daytime observing was made available to increase the completion rate of
high priority projects.

At completion, Cycle 0 consisted of 29 observing sessions; three sessions were lost due to weather and technical
problems. Two of the 113 high priority projects selected for Cycle 0 were cancelled, leaving 111 high priority projects
to be observed: 108 (97%) high priority projects received some data, 98 (88%) completed some of their science
goals, and 77 (69%) completed all of their science goals.

Execution Efficiency and Downtime Percentages
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Execution efficiency (blue) and total downtime for weather and technical problems (red) for the 30 ALMA Cycle O observing sessions.
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ALMA Early Science Cycle 1Proposal Process

A total of 1133 science proposals were submitted for ALMA Early Science Cycle 1. Seventy-eight science assessors from
around the world evaluated the expected scientific value of these proposals. The most promising proposals of each ALMA
region — North America, Europe, East Asia, and Chile — were selected as those most likely to be completed using the
ALMA Cycle 1 capabilities, after their technical feasibility was confirmed by fifteen technical assessors from the Joint ALMA
Observatory and the three ALMA Regional Centers.

Principal Investigators were notified on 16 November of the outcome of the

Proposal Review Process. The 196 highest-priority projects cover a wide

range of science and are distributed across the five broad ALMA science
categories:

® Galaxies and galactic nuclei

® Cosmology and the high redshift Universe

@ Interstellar medium, star formation, and astrochemistry
® Stellar evolution and the Sun

@ Circumstellar disks, exoplanets, and the solar system.
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Offsite Technical Support

Akey feature of ALMA operations modelis that the Executives continue to maintain, repair, and improve the hardware
and software they delivered during construction. This is essential to ensure that experts from each subsystem are
retained and continue to be efficiently available to ALMA. Software support includes: (a) ALMA common software,
(b) correlator, (c) dynamic scheduling, (d) Monitor & Control, (e) CASA, (f) pipeline, (g) Project Tracker, and others.
Hardware support includes: (a) cold cartridges, (b) Local Oscillator (LO) assemblies, (c) board-level repair, (d) photonic
LO system, and (e) the data transmission system.

Office of Chilean Affairs

The NRAO/AUI Office of Chilean Affairs (OCA) in Santiago,
Chile was founded in 1998 to support the interests of
AUl and NRAO in Chile, particularly North American
participation in ALMA. The OCA responsibilities include:
(1) executing procurement, contracts and fiscal activities,
including payroll, in Chile for the JAO; (2) employing
“Local Staff Members (LSMs)” for ALMA; and (3)
performing additional activities in Chile on behalf of AUI/
NRAO. The first two of these responsibilities are funded
by JAO Chile Operations; the third includes activities
funded via the NAASC.

The OCA represents AUI/NRAO in Chile, handling legal and business matters, representing ALMA to the Republic of
Chile, and supporting JAO. This support includes implementing actions initiated by JAO, such as purchase orders,
contracts, import/export, travel reimbursements, pay orders, accounts payable, and assuming legal responsibilities
for ALMA Chilean staff.

In 2012, the OCA provided 300 ALMA LSMs and international staff with legal, payroll, and travel support. OCA also
provided the legal and institutional support for numerous contracts and procurements for ALMA Construction and
Operations. Multiple reports were issued by OCA to the Chilean environmental authority — Comision Nacional del
Medio Ambiente (CONAMA) — related to flora, fauna, and archaeological site follow-up. Catering, cleaning, and
maintenance contracts were re-bid due to price changes.

ALMA Operations in Chile

The NA Executive share of ALMA Operations in Chile is 37.5%. The European and East Asian Executive shares of
ALMA Operations in Chile are 37.5% and 25.0%, respectively.

This direct appropriation for JAO operations in Chile represents the single largest NA ALMA expense. It includes the
NA share of all monies spent in Chile to operate ALMA, including those for: (a) the Chilean-based staff, (b) on-site
maintenance, (c) the JAO Santiago Central office headquarters, and the OSF and AOS in northern Chile; fees paid
to the Chilean science agency that oversees ALMA in Chile (CONICyYT); land concession fees; and ALMA committee
support.
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Array Science Center: VLA/VLBA Operations

Staff located at the Array Science Center in Socorro,
New Mexico support VLA and VLBA operations for the
NRAO user community. All user-facing science support is
matrixed through the Science Support & Research (SSR)
Department. All telescope-facing support is managed
through New Mexico operations.

The VLA averaged “60% efficiency in 2012. With the
completion of the EVLA, the goal is to return to the
traditional VLA average of “70% efficiency by the end of
2014. The VLBA efficiency continues to average “50%.

New VLA capabilities for the 2013A and 2013B semesters included flexible tuning of sub-band spectral line windows
using the 8-bit samplers (enabling up to 2 GHz total bandwidth), use of the 3-bit samplers at higher frequencies in a
mode suitable for wide-band continuum and extragalactic lines and line searches, use of up to three independent
sub-arrays, and a phased array capability for Very Long Baseline Interferometry.

The new VLA operational model includes providing calibrated visibility data for Stokes | continuum and enabling
access to NRAO computing facilities. The primary goals are to increase ease-of-use, reduce the time to publication,
and expand the novice user base.

VLA pipeline products undergo quality assurance review by NRAO staff. About 80% of schedule blocks ran successfully
through the pipeline by the end of 2012, and about 20% of projects downloaded the pipeline-calibrated data.

In 2012, the Jansky VLA initiated a program of bi-monthly monitoring observations in advance of the expected
encounter in mid-2013 of the G2 cloud with SgrA* in the Galactic Center. These raw data are made available through
the NRAO Archive. Photometry, calibrated visibility data, and some images are available on-line. Four epochs of an
anticipated 13 were obtained in 2012.

NRAO continued to offer shared-risk observing options for those who wanted to push the capabilities of the VLA beyond
those offered for general use: the “Shared Risk Observing” and “Resident Shared Risk Observing” (RSRO) programs. A
new low-band system is available at the VLA via the RSRO program. Sixteen RSRO participants assisted with the Jansky
VLA during semesters 2012A and 2012B. Two RSRO participants worked on the VLBA Mark4 data format and analysis
procedures for multiple-phase-center observations.

A primary concern was the Portfolio Review Committee recommendation that NSF divest from VLBA by 2017. NRAO/
AUI are continuing to actively pursue partners for the VLBA. If NSF does divest from the VLBA, the amount of time

available for proposals from non-partner institutions may be severely limited or non-existent.

VLBA operations were focusing on stabilizing and standardizing operation of the VLBA + 27 antenna VLA array, and
the full transition to the digital downconverter (DDC) and Mark 5C recording system.

VLA/VLBA Development

NRAO telescopes are platforms for continued innovation and test beds for new instruments that flow from consultation
with the user community and NRAO scientific staff. Now that the EVLA Construction Project is complete, the VLA



Development focus is shifting to the consideration of multiple, smaller high and low frequency hardware, software,
and data processing enhancement projects.

The multi-year VLBA Sensitivity Upgrade Project came to completion in 2012. This project brought multiple new capabilities
to the VLBA, including: (a) a new digital corrector (DiFX), (b) a switch to digital recording, (c) increased data rates of up to
2 Gb/sec, and (d) new low noise, wide bandwidth receivers. These capabilities enable massively multiplexed imaging, 3X
improved continuum sensitivity.

2012 NRAO Calls for Proposals

The NRAO Semester 2012B Call for Proposals was released 6 January for the 1 February deadline; the NRAO
Semester 2013A Call for Proposals was released 9 July for the 1 August deadline.

NRAO has fully migrated from a trimester-based proposal cycle to a semester-based proposal cycle, with
each semester lasting six months. The annual proposal submission deadlines are 1 February and 1 August.
At each deadline, proposers may request time on the GBT, the VLBA, and/or the Jansky VLA.

The NRAO proposal evaluation and time allocation process is panel-based. Members of the scientific
community review proposals based on their scientific merit via eight Science Review Panels (SRPs):

« Solar system, stars & planetary systems « Interstellar medium

- Energetic transients and pulsars - Star formation

- Galaxies (continuum) - Galaxies (line)

« Active Galactic Nuclei « High redshift and source surveys

Each SRP comprises six members: a Chair and five additional panelists. The term of an SRP member is
normally two years.

The 1 February deadline typically applies to requests for time from 1 August through 31 January, and the
1 August deadline applies to requests for time from 1 February through 31 July. Details about proposal
submission, proposal evaluation, and time allocation are available at the NRAO science website, http:/
science.nrao.edu.

At the 1 February submission deadline, NRAO received 322 proposals by 1040 unique authors, with 758,
323 and 131 proposers competing for time on the Jansky VLA, GBT and VLBA/High Sensitivity Array (HSA),
respectively. Eight SRPs evaluated the proposals for scientific merit. The proposals were also reviewed
for technical feasibility by NRAO staff. Reviews were completed in April and then reconciled by the Time
Allocation Committee (TAC) during a 25-27 April meeting in Charlottesville. The TAC, which consists of the
SRP chairs, recommended a science program for Semester 2012B to the NRAO Director that was reviewed
and approved 18 May. A disposition letter was sent to each principal investigator and co-investigator 31 May.

At the 1 August submission deadline, NRAO received 420 proposals by 1415 unique authors, with 966,
418, and 288 proposers competing for time on the VLA, GBT, and VLBA/HSA, respectively. SRP and NRAO
technical reviews were completed in October and reconciled by the TAC during a 29-31 October meeting.
The TAC recommended a Semester 2013A science program to the NRAO Director that was reviewed and
approved 26 November. A disposition letter was sent to the Principal Investigator and Co-Investigators of
each proposal 29 November.
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VLA Becomes the Karl G. Jansky Very Large Array

Astronomers and officials from around the globe gathered on the high desert of New Mexico on 31 March
to officially bestow a new name on the Very Large Array (VLA) and mark its transformation into a new
and more powerful tool for science: the Karl G. Jansky Very Large Array, honoring the founder of radio
astronomy.

To celebrate the decade-long effort to bring the VLA, first dedicated in 1980, up to today’s technological
state of the art, NRAO Director Fred K. Lo was joined by Ethan Schreier, President of Associated
Universities, Inc.; James Ulvestad, Director of the Astronomical Sciences Division of the National Science
Foundation; representatives of U.S. Senator Tom Udall and U.S. Rep. Steve Pearce; and astronomers
and officials from the U.S., Canada, Mexico, Europe, China, Australia, and Japan. The event formally
inaugurated the new name, and recognized those who worked on the project.

The new name was selected following a call for public submissions that netted 23,331 suggestions
submitted by 17,023 people from more than 65 countries. The new name was one of 16,223 unique names
submitted.

Upon a command from the NRAO Director, the twenty-seven antennas of the Jansky VLA turned toward a
set of dwarf galaxies for the official first observation by the renamed facility, and the beginning of a new
era of NRAQ science.
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GBT Operations and Development

The Robert C. Byrd Green Bank Telescope (GBT) is the world’s premiere single-dish radio telescope at meter to
millimeter wavelengths. Its 100-meter diameter collecting area, unblocked aperture, excellent surface, and unique
site offer the scientific community unrivaled capabilities across the telescope’s full 0.1-116 GHz (L 3.0m — 2.6mm)
operating range.

Located in the National Radio Quiet Zone (NRQZ) and the West Virginia Radio Astronomy Zone, the GBT has the best
protection of any US observatory from many forms of man-made radio frequency interference. The Observatory’s
location in a lightly populated valley in the Monongahela National Forest, surrounded by extensive ranges of
mountains, provides further protection from interfering signals.

Science for the GBT ranges from understanding black holes through detecting gravitational waves, imaging the
earliest galaxies, and searching space for the precursors of life. The GBT’s flexibility and ease of use means it can
rapidly respond to new ideas from the scientific community. It has a collecting area and sensitivity comparable
to the Atacama Large Millimeter/submillimeter Array (ALMA) and the Karl G. Jansky Very Large Array (VLA) and
thus excellent response to point sources, such as pulsars. But as a filled aperture, it also has the highest possible
sensitivity to extended, low surface-brightness emission of the kind associated with comets, molecular clouds,
and distortions of the cosmic microwave background. The GBT also joins the Very Long Baseline Array (VLBA) for
interferometric observations to provide a critical threshold of sensitivity for the highest angular resolution studies.
The single focal plane is ideal for rapid, wide-field imaging using multi-pixel cameras. It thus serves as the wide-
field imaging complement to ALMA and the VLA.

The largest concern facing the GBT is the 2012 Portfolio Review Committee recommendation that NSF-AST divest
from GBT by 2017. NRAO/AUI is actively seeking partners for the GBT. However even if significant partners are found,
NSF divestiture from the GBT will make the amount of time available for proposals from non-partner institutions
non-existent or severely limited.

All GBT receivers were available for the Semester 2012A and Semester 2012B Calls for Proposals, from 290 MHz
through 99 GHz. Available observing modes were spectral line (including cross-polarization), continuum, pulsar, and
VLBI/VLBA. The VLBA back end with Mark5A disk recorder became available in 2 Gps mode on the GBT at the end
of 2012. The 67-93.5 GHz (4mm) dual feed receiver went into general science operation in 2012. New amplifiers
significantly reduced the system temperature, resulting in excellent performance across the band.

The GBT was designed to allow ready upgrades and changes to all aspects of its hardware and software. A
specialty or Pl-driven instrument can be installed on the telescope with relative ease, making it feasible for an
individual or group of researchers to outfit the telescope to meet their particular science goals. The GBT also has a
vigorous development program in collaboration with college and university groups to take advantage of the latest
technology and provide our user community with a constantly improving facility. Development projects underway
in 2012 are summarized below.

An FPGA-based spectrometer for the GBT, VEGAS (the Versatile Green Bank Astronomical Spectrometer) is being
developmed by the University of Berkeley, the CASPER consortium, and the NRAO. Commissioning of the first
observing modes for the VEGAS began in 2012. The remaining modes will be released in 2013, and VEGAS will be
fully commissioned by the end of 2013.
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ARGUS is a 16-pixel W-band (75-115.3 GHz) focal plane array is being developed for millimeter spectroscopy. The
ARGUS development team includes scientists from Stanford, Caltech, JPL, Univ. Miami, Univ. Maryland, and NRAO.
The array architecture is designed as a scalable technology pathfinder for larger arrays. The array’s modular
construction allows for the repair and easy replacement of malfunctioning or poorly performing elements. The
ARGUS array fielded on the GBT will vastly improve mapping speeds and allow rapid surveys of substantial areas
of the sky with high spectral resolution. ARGUS will address a wide-range of high-impact science: star-formation
and cores, the interstellar medium, astro/bio-chemistry, filamentary structure in molecular clouds, and comets.
Commissioning is scheduled for fall 2014.
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The Multiplexed Squid TES Array at Ninety GHz (MUSTANG) is a 64-pixel bolometer array that has been commissioned
on the GBT. MUSTANG 1.5 is a prototype of a successor instrument that is under development and features 40-60
[TES +feedhorn] pixels, provides 30-50x the mapping speed and 4x the field-of-view. MUSTANG 1.5 is a collaboration
of the Univ. Pennsylvania, NIST, and NRAO, and will be commissioned on GBT in fall 2013.

The Focal L-band Array for the GBT (FLAG) is a 19-element L-band phased array feed with a target system temperature
of 20K that will also function as a pathfinder to a larger array. FLAG is a collaboration of Brigham Young Univ. and
NRAQO, and its initial commissioning run is scheduled for June 2013.

An 800 MHz array of 8-9 feedhorns operating at 700-945 MHz is in development as a collaboration of the University
of Wisconsin, Academia Sinica Institute of Astronomy and Astrophysics (ASIAA), and NRAO. The primary science goal
of this array is Hl intensity mapping. Single pixel tests are scheduled for summer 2013, with a design review in August
2013.
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Science Support and Research (SSR) is the “science interface” of the Observatory to the user community. SSR
is an Observatory-wide department that coordinates, aligns, and manages the collective efforts of staff from
Charlottesville (CV), Socorro (SO), and Green Bank (GB). SSR is organized into three divisions: (1) Telescope Time
Allocation, (2) Science User Support, and (3) Science & Academic Affairs.

Telescope Time Allocation manages proposal preparation, submission, evaluation, and time allocation for the VLA,
VLBA, and GBT, and associated activities. It uses staff from CV, SO, and GB, and is supported by tools and databases
that are now developed and maintained by the Data Management & Software department. The past year, 2012,
was the second year of a process wherein the community evaluates the science merit of all proposals submitted
each semester through a panel-based system, and makes recommendations regarding time allocations through
the Telescope Allocation Committee (TAC). As an international project, ALMA manages its time allocation process
through the JAO and the NAASC.

Science User Support (SUS) is the “user facing” component of NRAO operations and comprises three broad functional
areas of responsibility: (a) community support, (b) science data processing, and (c) science software support. The
initial emphasis is on Observatory-wide tasks that have an immediate impact on users.

Science & Academic Affairs supports the research activities of NRAO scientific staff and related activities,
specifically: (a) travel related to research and other professional activities; (b) review and promotion of scientific
staff; (c) recruitment and hiring of scientific staff; (d) postdocs and mentoring; () colloquia and the annual Jansky
Lectureship; (f) student and visitor programs.

NRAO received 167 applications for its summer 2012 internship
program, and 25 summer student interns started in June in Socorro,
Green Bank, and Charlottesville. The NSF Research Experiences
for Undergraduates (REU) program supported 18 undergraduate
students; the NRAO Undergraduate and Graduate Summer Student
progams supported another seven undergraduate and graduate
students. This was the 53 year of the NRAO Summer Student
Research Program, which has graduated more than 1,000 students
since its inception. Fifteen of the 2012 NRAO summer students
presented the results of their research projects at the January 2013
American Astronomical Meeting in Long Beach, CA.

In 2012, the Student Observing Support Program allocated its full
budget target of $125,274 for NRAO semester 2012B; the Program
allocated $124,599 to 11 proposals for Semester 2012A.

Visiting Astronomers in 2012 included Andreas Brunthaler (Max-
Planck-Institut fiir Radioastronomie), who completed a one-year visit
to Socorro. Christopher Stockdale (Marquette) visited Socorro for two
months (June-July); D.J. Pisano (WVU) began a two-month visit to GB
in June; and Paul Martini (Ohio State) started a one-year visit to the
NAASC in June. Leslie Looney (Illinois) began a one-year visit to the
; : NAASC in July; David Roberts (Brandeis) started a five-month visit to
2012 NRAO Summer Students. [Top] Charlottesville,  Socorro in August; Vernesa Smolcic (Argelander) and Sergei Gulyaev
VA [Center] Green Bank, WV. [Bottom] Socorro, NM. - (Auckland) each visited Socorro for a week in Sep; Robert Mutel (lowa)
started a 3.5 month Socorro visit in September.

———
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2012 Karl G. Jansky Lectureship

The Karl G. Jansky Lectureship is an honor established by the AUl trustees to recognize
outstanding contributions to astronomy. First awarded in 1966, it is named in honor of
Karl G. Jansky who, in 1932, first detected radio waves from a cosmic source.

The 47th annual Jansky Lecture was given in 2012 by Dr. Mark J. Reid of the
Smithsonian Astrophysical Observatory and was entitled Measuring the Cosmos.
Dr. Reid was honored for his pioneering work in Very Long Baseline Interferometry
(VLBI) as applied to numerous key problems in astrophysics. Dr. Reid presented his
Jansky Lecture in Charlottesville, VA on 2 November 2012; in Green Bank, WV on 5
November; and in Socorro, NM on 30 November.

Reid has been a world leader in the development and application of VLBI. He is widely recognized as the father
of ultra-high precision VLBI astrometry, and he has used these techniques to answer some of the most important
questions in astrophysics. Most recently, Reid’s studies of maser emission from star forming regions has led to a
detailed understanding of our Galaxy’s three-dimensional structure. This work has revised the Galactic rotation
velocity, re-defining the mass of the Milky Way. Reid has also played a key role in the first direct measurements of
proper motions of Local Group galaxies — a technique that has the potential to revolutionize our understanding of
the mass distribution within the Local Group and its Dark Matter content.

The First Year of ALMA Science

Nearly 200 astronomers converged on Puerto Varas, Chile 12 - 15 December for a conference titled The First
Year of ALMA Science that discussed the many cutting-edge results emerging from ALMA Early Science data.
The conference Science Organizing Committee, chaired by Leonardo Testi, crafted a program that demonstrated
the breadth of ALMA's impact on astrophysics and featured major oral presentation sessions on the evolution of
galaxies, the interstellar medium and star formation, the high-redshift Universe, solar system and protoplanetary
disks, the local Universe, stellar evolution, and the future of ALMA science. Twice-daily poster sessions proved lively
and helped maximize the conference’s scientific impact. Ryohei Kawabe (NAOJ) and Al Wootten (NRAQ) chaired a
discussion session on the future of ALMA development and science on the final afternoon, and Neal Evans (Univ.
Texas) wrapped up the conference with an excellent summary of the many presentations and posters. Though the
conference focused on ALMA observational results, it also included presentations and discussions on related theory,
as well as relevant complementary data from the VLA, VLBA, GBT, Herschel Space Observatory, Combined Array for
Research in Millimeter Astronomy, Submillimeter Array, and the Institut de Radioastronomie Millimétrique.
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2012 Jansky Fellowship Program

The NRAO Jansky Fellowship program provides outstanding opportunities for research in astronomy. Jansky
Fellows formulate and carry out investigations either independently or in collaboration with others within the wide
framework of interests of the Observatory. Three new Fellows joined the program in 2012.

Michal Drahus is hosted by Caltech as a Jansky Fellow.
Michal received his Ph.D. in Astronomy and Astrophysics from
the University of Goettingen. His interest is the properties of
comets investigated with the modern tools of submillimeter
astronomy. In particular, using time-resolved spectroscopy
of cometary emission lines, he has studied the rotational
dynamics and compositional structure of the nuclei of short-
period comets. As a Jansky Fellow, he will extend this
program to all classes of comets, with the ultimate goal to
better understand the formation, evolution, and decay of these
bodies. Michal is also excited about the new possibilities that
have been recently opened for his research by ALMA.

Laura Pérez is taking her Jansky Fellowship at the NRAO in Socorro, New
Mexico. Laura received her Ph.D. in Astrophysics from Caltech. Her research
focuses on characterizing the environments where planets form: proto-
planetary disks. As a Jansky Fellow she plans to exploit the high spatial
resolution capabilities of the next generation of radio interferometers, the
Jansky VLA and ALMA, to study several questions related to planet and
star formation. She is currently studying one of the first steps toward planet
formation: the growth of dust grains to pebbles inside proto-planetary
disks, employing multi-wavelength observations that include Jansky
VLA measurements. She will also study transitional disks, thought to be
intermediate systems were planets might have already formed. She is very
excited about her ALMA Cycle 0 observations that will study a sample of these
objects to understand the origin of the observed cavities in transitional disks.

Chris Hales received his Ph.D. from Sydney University, and is
taking his Jansky Fellowship at the NRAO in Socorro, New Mexico.
During his Fellowship, Chris is using new radio polarimetry
statistics to measure magnetic fields in three key environments:
Galactic supernova remnants, the intra-cluster medium of galaxy
clusters, and the intergalactic medium in the filaments of large
scale structure. Chris proposes to use these observations to
investigate properties of cosmic rays and turbulence, and to
probe the origins of magnetism in galaxies and clusters using the
techniques of radio astronomy and polarization.




2012 Postdoctoral Fellows

NRAO offers a Postdoctoral Fellow program that provides the opportunity for hands-on training in areas of
technical expertise and observatory operations, in addition to offering exciting research opportunities with NRAO
facilities. Three Postdoctoral Fellows joined NRAO in 2012, working in areas directly related to the new capabilities
provided by the Jansky Very Large Array and the Very Long Baseline Array.

Minnie Mao completed her Ph.D. at the University of Tasmania,
where she has focused on studying the cosmic evolution of radio
sources in the Australia Telescope Large Area Survey (ATLAS). Minnie
plans on using the Jansky VLA, VLBA, and ALMA to understand the
role of Active Galactic Nuclei (AGN) in the formation and evolution
of galaxies, investigate different accretion modes, and disentangle
star formation and AGN activity. Minnie has an extensive background
in radio interferometry, and will be helping to develop and test the
Jansky VLA calibration pipeline while in Socorro.

Walter Max-Moerbeck received his Ph.D. from Caltech, where he
studied the high-energy emission mechanism in blazars through
monitoring of large blazar samples at gamma ray and radio
wavelengths. At NRAO Walter plans to develop the enhanced
statistical analysis tools needed to understand further the
relationship between radio and gamma ray emission from blazars,
as well as using the Jansky VLA and VLBA for high resolution
monitoring and imaging. While in Socorro he will also help to
commission new capabilities on the VLBA.

Huib Intema received hi Ph.D. from Leiden University and was a Jansky
Fellow at NRAO-Charlottesville, where his research focused on merging
galaxy clusters, and proto-clusters associated with high redshift radio
galaxies. Huib has also developed special data reduction techniques
for wide-field calibration and imaging at low frequencies with direct
application to Giant Meterwave Radio Telescope and Westerbork Synthesis
Radio Telescope data. In Socorro he plans to extend these studies to the
Jansky VLA, while helping to develop the wide-field, wide-band imaging
and automated flagging algorithms needed to deliver the full capabilities
of the telescope.
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Common Astronomy Software Applications package

The Common Astronomy Software Applications (CASA) package strives to deliver the best calibration and imaging
algorithms for ALMA, including single dish capabilities, and the VLA.

The CASA package can process both interferometric and single dish radio-wavelength astronomical data. CASA
is developed by an international consortium of scientists, under the guidance of NRAQ, based at the European
Southern Observatory (ESO), the National Astronomical Observatory of Japan (NAQJ), the Commonwealth Scientific
and Industrial Research Organisation — Australia Telescope National Facility (CSIRO—ATNF), the Netherlands
Institute for Radio Astronomy (ASTRON), and NRAO. The CASA infrastructure consists of a set of C++ tools bundled
together under an iPython interface as a set of data reduction tasks. This structure provides flexibility to process the
data via task interface or as a python script. In addition to the data reduction tasks, many post-processing tools are
available for even more flexibility and special purpose reduction needs.

Significantly improving ALMA observing efficiency was a major 2012 focus and the ALMA specification has been
achieved. The latest CASA release is 4.0.1. CASA releases are downloaded by ™ 1500 unique IP addresses per
release.

A major CASA Review is planned for 5-6 March 2013 in Socorro, NM with external and internal representation on

the panel.

2012 NRAO Postdoctoral Symposium

Postdoctoral Fellows Symposium

The 8" NRAO Postdoctoral Fellows Symposium was held at the Domenici Science Operations Center in Socorro 26-
28 March. This annual event brings together all the NRAO postdocs, including the non-resident and resident Jansky
Fellows, to highlight their current research, share ideas, and establish collaborations. There were 25 participants
this year, including 15 NRAO postdocs. Keynote speaker and former NRAO Jansky Fellow, Yancy Shirley (University
of Arizona), presented an exciting talk on Bolocam Galactic Plane Survey: A census of embedded star formation
in the Milky Way. EVLA Project Scientist Rick Perley gave a review talk on the Jansky VLA capabilities, scientific
prospects, and possibilities in the near future before a tour to the telescope site. With spontaneous participation
and interaction, an impressive diversity of the presentation topics — from asteroids and comets to star formation in
high redshift galaxies, and adequate time for social events — the three-day 2012 symposium was a great success.



Synthesis Imaging Workshop

The 13th NRAO Synthesis Imaging Workshop was held 29 May — 5 June in Socorro, NM. Most of the workshop
was held at the Workman Center on the campus of the New Mexico Institute of Mining and Technology. The data
reduction tutorials were partially held at NRAO’s Domenici Science Operations Center. There were four days of
lectures, two days of data reduction tutorials, and two afternoons of observation preparation tutorials. Other events
included a reception, workshop dinner, hikes of the Magdalena Mountains and the Bosque del Apache, and a
popular tour of the Jansky VLA.

Synthesis Imaging Workshop

There were 156 registered participants from 20 countries. Over half (71%) the participants were graduate students;
scientific and engineering staff (13%), postdocs (8%), undergraduates (6%) and faculty (2%) also attended.

The observation preparation tutorials were new. Students spent two afternoons learning the important considerations
for observing and how to prepare for VLA and ALMA observations. There were also two full days of data reduction
tutorials. Participants could choose tutorials using VLA, VLBA, Long Wavelength Array and/or ALMA data. The ALMA
datasets were new: CO and HCO+ observations of the nearby T Tauri star TW Hydra; and a mosaic of the NGC
4038/39 Antennae interacting galaxy pair. The datasets and a CASA guide to reducing them are at http:/casaguides.
nrao.edu/.

Fourteen of the 24 lecturers were from NRAO. The other lecturers were from National Research Council Canada, the
Netherlands’s ASTRON, Harvard-Smithsonian Center for Astrophysics, New Mexico Tech, University of New Mexico,
Purdue University, and Caltech.

There was a special treat on the last day of the workshop: the transit of Venus. All the participants were provided
solar glasses and telescopes were set up outside the Science Operations Center and the Etscorn Observatory on
the New Mexico Tech campus.

NRAO and AUI provided logistical and financial support and the majority of the lecturers. New Mexico Tech,
particularly the Physics Department, provided their facilities and support. The University of New Mexico and the
New Mexico Consortium at Los Alamos National Laboratory also provided financial support.
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The NRAO Central Development Lab (CDL) continues to be the world-leader in cryogenic microwave circuit technology,
supporting the evolution of NRAO’s existing facilities and providing the technology and expertise required for the
next generation of radio astronomy instruments. This is accomplished through development of multiple enabling
technologies: low noise amplifiers, millimeter and sub-millimeter detectors, optics, and electromagnetic components,
digital signal processing, and new receiver architectures including cryogenic phased array feeds. The CDL has a long
history as a world leader in each of these fields. CDL staff have developed and produced these critical components and
subsystems not only for NRAO telescopes, but also for the worldwide astronomical community.

Low Noise Amplifiers

The CDL has for the past 30 years provided NRAO and the astronomical
community with the world’s lowest noise amplifiers from 0.1-115 GHz. These low-
noise amplifiers (LNAs) have not only been responsible for the high sensitivity
and success of the VLA, GBT, VLBA, and ALMA, but they have been used by
nearly every other astronomical instrument requiring cm-wave low-noise
amplifiers built in the last 30 years, including Wilkinson Microwave Anisotropy
Probe (WMAP), Combined Array for Research in Millimeter Astronomy (CARMA),
Degree Angular Scale Interferometer (DASI), Cosmic Background Imager (CBI),
Planck, and many others. The CDL continues to explore the limits of low-noise
performance, so that future cm-wave and mm-wave instruments can be pushed
to their ultimate sensitivity.  In 2012, CDL developed new cryogenic LNAs for
ALMA Band 1 (A~ 7mm) and Band 2 (A" 4mm) using “chip-and-wire” technology
with 80nm gate length InP transistors. In addition, the CDL has collaborated
with Caltech and the NASA — Jet Propulsion Laboratory to demonstrate record
low-noise performance for ALMA Band 2 using an advanced 35nm gate length
InP MMIC process.

Cryogenic LNAs designed and produced at
CDL are used in astronomical instruments
around the world.



Millimeter and Sub-millimeter Receivers

CDL continued to play a major role in ALMA operations and development throughout 2012. This included delivery
of the final Band 6 (A ™ 1.2mm) receiver inserts, final local oscillator modules, and the final integrated receivers to
the Atacama site.

The current generation of ALMA millimeter and sub-millimeter Superconductor-Insulator-Superconductor
(SIS) receivers is the result of lengthy development at the CDL in collaboration with the University of Virginia
Microfabrication Laboratory (UVML). This includes the introduction of niobium-based superconducting circuits for
radio astronomy, development of wideband SIS mixer circuits and the use of sideband-separating SIS mixers that
were pioneered at the CDL. In 2012, the CDL and UVML successfully demonstrated 385-500 GHz SIS mixers using
AIN barriers. AIN barriers will allow the use of superconducting electrodes to support quantum-limited SIS mixers
up to 1 THz and potentially beyond.

Electromagnetic Components and Optics

The design of the receiver optics and electromagnetic components —
feeds, orthomode transducers (OMTs), polarizers, and phase shifters
—is crucial to the sensitivity, beam quality, and polarization purity of
NRAQ’s instruments. The CDL designs and builds these critical passive
electromagnetic components. OMTs based on Boifot junctions have
been in use in several NRAO receivers. The typical bandwidth ratio of
this OMT is <1.5:1. This OMT has pins at the entry to the side ports and
a septum in the main port that rejects the unwanted polarization. The
CDL has developed an alternative simpler and wider-band turnstile-
junction OMT, with no pins or septum. In 2012, CDL demonstrated and
built this new turnstile junction OMT for the 11-18 GHz GBT galactic
center pulsar receiver and for ALMA Band 1 (A" 7mm). This design is
currently being scaled for use in ALMA Band 2 (A" 4mm).

An OMT designed and fabricated by the CDL for
the Green Bank Telescope pulsar receiver.

Phased Array Feeds

To increase the speed at which large areas of the sky can be surveyed, it would be hugely beneficial to more fully
populate and sample the focal plane of large radio telescopes. To determine if this can be done without sacrificing
raw sensitivity is the long-term goal of this CDL research effort. A successful collaboration with Brigham Young
University culminated in 2012 with demonstrating a world record low system noise of 35K for a phased array feed
(PAF) at L-band (1.4 GHz) using a cryogenic PAF on the Green Bank 20m telescope. The effort will continue into 2013
with the goal of demonstrating this array on the GBT.

Digital Signal Processing

Essentially all new instrumentation development requires advanced digital signal processing (DSP). NRAO has
a long tradition of providing complex DSP instrumentation for its telescopes, including the ALMA correlator that
completed delivery in 2012, the Versatile Green Bank Astronomical System (VEGAS) backend for the GBT that
initiated operations in 2012, the Green Bank Ultimate Pulsar Processing Instrument (GUPPI) pulsar searching/timing
backend that supported innovative science throughout the year, and the VLBI Digital Backend. In 2012, CDL initiated
an upgrade of the ALMA correlator to support phasing ALMA for Very Long Baseline Interferometry, enabling its
participation in the Event Horizon Telescope.
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Advanced Integrated Receivers

The extreme demands of future instrumentation and facilities, such as large-format focal plane arrays and the
Square Kilometre Array, require innovative receiver architectures. These new designs must realize substantial
improvements in cost, compactness, and power dissipation, while expanding the parameter space in either
bandwidth or field-of-view, with little or no compromise in system noise temperature.

Following a path outlined in an Astro2010 Decadal Survey whitepaper, the CDL embarked in 2012 on the development
of a highly integrated receiver beginning at the antenna feed terminals or waveguide, and ending in a digital data
stream that may be delivered to any number of numerical signal processors. The signal will be digitized very close
to the antenna output and sent via optical fiber to the central processing facility. Conventional electromagnetic
polarization splitters will be largely replaced by much more accurate digital signal processing, and multiple
frequency conversions will be replaced by a single mixer with high-isolation digital sideband separation. The
precision of digital signal manipulation will be complemented by the stability of end-to-end electronic integration
that breaks down the traditional barriers between analog, digital, and fiber optic subsystems. The result will be a
high performance, compact, radio astronomy receiver with unusually smooth spectral baselines and low systematic
errors after calibration.

Characterizing Cosmic Dawn

In 2012, the CDL continued its collaboration with the community to formulate the next-generation North American
low-frequency research facility. The emergence of the first stars and their host galaxies from the fabric of the largely
featureless infant Universe is a key scientific goal endorsed by the Astro2010 Decadal Survey.

The Hydrogen Epoch of Reionization Array
(HERA) road map is a strategy for achieving this
goal that proposes building a staged sequence
ofinstruments that will enable scientists to reveal
and model the physical processes that led to
the contemporary Universe. The CDL is a major
institutional partner in HERA and is devoting
scientific, technical, and managerial expertise
to ensure its success. The Precision Array for
Probing the Epoch of Reionization (PAPER) — a
partnership between NRAO and UC-Berkeley,
the University of Virginia, the University of
Pennsylvania, and Square Kilometre Array (SKA)
South Africa — is one of two HERA instruments
under development.

Senior CDL Research Engineer Rich Bradley instructs South

African students on instrument operation and assembly during
the PAPER deployment.

A major NSF-AST grant was awarded to NRAO and its collaborators in 2012 to fund the expansion of PAPER from 64
to 128 antennas at the SKA South Africa reserve near Carnarvon.
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EDUCATION & PUBLIC OUTREACH

Education and Public Outreach (EPO) strives to inform the public nationwide about NRAO by communicating to
sizeable audiences with NRAO news and other interesting information. EPO cultivates relationships with science and
technology communicators with sizeable audiences to do the same, and supports them in doing so.

EPO seeks to contribute to the national science, technology, engineering, and mathematics (STEM) education effort by
making NRAO resources accessible for use by students and teachers, and by offering genuine research experiences using
large radio telescopes.

The past year has been very productive. A new EPO website (public.nrao.edu) is on track to debut in late 2013. The
number of press releases was up 36% over 2011 and increasingly featured enhanced media. Several spectacular
VLA images were also released. The NRAO social media audience increased, with Twitter and Facebook activity
up 73% and 108%, respectively. The ALMA public television documentary was broadcast on multiple PBS stations
across the US. A new Public Information Officer was hired for ALMA and GBT.

A new STEM curriculum development pilot project funded by AUl is underway in collaboration with the University
of Colorado —“Boulder and the University of Arizona. The grant-funded Pulsar Search Collaboratory expanded the
geographic range of its participants, and the Radio Skynet Jr. Scholars STEM program, also grant-funded, was
initiated. A new Education Specialist was hired for Green Bank, and an AUI-funded STEM Education Development
Officer was hired in Charlottesville.
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In honor of the VLA's re-dedication as the Karl G. Jansky Very Large Array, the NRAO Education and Public Outreach team
launched the VLA Explorer, the latest in our Explorer series of interactive video tours. Like its cousin, the ALMA Explorer,
the VLA Explorer showcases dozens of exclusive videos acquired and edited by EPO to educate the general public about
the engineering, astronomy, STEM careers, and operations of this unique radio telescope observatory. Both these and
future Explorers are built in HTML5 for improved cross-platform stability (including mobile devices) and the ease of adding
new and updated stops. Also, a new, full-color interpretive walking tour was installed on the VLA site, featuring key STEM
topics, such as the electromagnetic spectrum, and new images from the VLA. A new interpretive film for the VLA Visitor
Center, narrated by Jodie Foster, was completed and will debut in October, 2013.
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Observatory Organization

A Director, a Deputy Director, an Associate Director and nine Assistant Directors form the senior management team
that leads an NRAO staff of 499 persons.

A new, simpler Observatory organization was adopted in October: departments are made up of divisions, which are
made up of groups. The Observatory Development & Programs management layer was removed. Site development
programs now report to their respective Site Assistant Directors, and the Central Development Laboratory (CDL)
again reports to the Director’s Office. Day-to-day reporting and work assignment responsibilities for most NRAO
employees were not impacted by the new organization, which emphasizes Observatory-wide management and
coordination in key areas, including Program Management, Data Management and Software, and Science Support.

National Radio AUI President
Schreier

Astronomy Observatory

Organizational Chart

October 2012
Directors Office
Director - Beasley
Deputy Dir - Jewell
I I I I | |
Office of Administration Human Program Director’s Office ALMA
Chilean Affairs Geiger Resources Management Chief Scientist - Carillii Construction
Hardy 9 Firmani Wingate Communications - Adams McKinnon
New Initiatives - Dickman
[ [ [ I I |
ALMA wv NM Central Science Support Data Mgt & Education &
Operations Operations Operations Development Bastianpp Software Public Outreach
Jewell O'Neil Frail Labroratory Glendenning Stoke
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The AUI Board of Trustees unanimously voted at their February meeting to appoint Anthony (Tony) J. Beasley as
NRAO Director, effective 21 May. Beasley succeeded Fred K.Y. Lo as Director.

Phil Jewell took on the role of North American (NA) ALMA Director in 2012. This key position
oversees the NA ALMA Science Center and the ALMA Development program, coordinates
the ALMA maintenance program, and is the face of ALMA to the North American scientific
community. Jewell also continues in a part-time role as Deputy Director.

Mark McKinnon is the Assistant Director for ALMA Construction and is responsible for the
completion of all ALMA construction tasks for the North American Executive, including the
production and delivery of the NA antennas, integrated front ends, front end and back end
components, the Front End Handling Vehicles, the correlator, roads at the Array Operations
Site in Chile, and construction software releases.
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The New Mexico Operations Department, based in Socorro and led by Assistant Director
Dale Frail, includes all NRAO staff engaged in the operation, maintenance, calibration,
performance, and further development of the scientific capabilities of the Jansky VLA and
the VLBA.

The West Virginia Operations Department, based in Green Bank and led by Assistant Director
Karen O’Neil, includes all NRAO staff engaged in the operation, maintenance, calibration,
performance, and further development of the scientific capabilities of the GBT. West Virginia
operations are also a major resource for education and public outreach, including the Green
Bank Science Center. The Observatory’s laboratories, utilities, and support facilities also
make it an attractive location for independent research experiments.

Assistant Director Tim Bastian leads the Science Support & Research (SSR) Department.
SSR is responsible for the Observatory’s scientific interface to the NRAO user community.
This Observatory-wide department coordinates, aligns, and manages the collective efforts

of scientific staff in Charlottesville, Socorro, and Green Bank.

The Data Management and Software (DMS) Department led by Assistant Director Brian
Glendenning manages data archiving at NRAO, including access, distribution, provisioning,
and operation. DMS manages the data reduction pipeline infrastructure implementation
and technical operation; high-performance computing platform definition, acquisition, and
operation; network provisioning to the external community and between sites. DMS also has
primary responsibility for all user-facing and telescope software.

Located in Charlottesville, the CDL supports the evolution of NRAQ’s existing facilities
and provides the technology and expertise needed to the build the next generation of
radio astronomy instruments. The CDL team, led by Assistant Director Shing-Kuo Pan,
accomplishes this through development of the enabling technologies: low-noise amplifiers,
millimeter and submillimeter detectors, optics and electromagnetic components, including
feeds and phased arrays.

Assistant Director John Stoke leads the Education and Public Outreach (EPO) team that
provides major components of the public’s return-on-investment, marshaling NRAO
resources in support of Science, Technology, Engineering, and Math (STEM) education. EPO
also informs the science-interested public about the Observatory, its facilities, and the latest
technical and scientific achievements of its users and staff.




Based in Charlottesville and led by Associate Director Steven Geiger, the Administration
Services Department provides administrative and human resources management and non-
programmatic services to NRAO including: business services; contracts and procurement;
environmental safety and security; management and information systems; and technology
transfer.

Assistant Director James Firmani leads the Human Resources (HR) Department that
supports the needs of Observatory’s domestic and international staff. The core areas of HR
responsibility include: compensation, diversity, employment, employee relations, the HR
information systems, and AUI benefits support for NRAO staff.

The NRAO/AUI Office of Chilean Affairs (OCA) supports the interests of the Observatory and
its parent organization, AUI, in Chile, particularly the North American participation in the
ALMA project. Led by Assistant Director Eduardo Hardy, OCA provides ALMA with legal,
payroll and travel support, and provides the legal and institutional support for numerous
contracts and procurements for ALMA Construction and Operations in Chile.

Lory Wingate, Director of the Program Management (PM) Department, which provides
program and project management support and systems engineering services to
NRAO project leaders and Pls. The key PM Department goals are to provide visibility,
transparency, and consistency in reporting within NRAO and externally to NSF and outside
partners or customers, identify and provide resources for program management and
systems engineering needs across all NRAO projects, review new projects for alignment in
supporting the Observatory’s long-range strategic goals, and compile deliverables.

The Communications Office (COM) led by Mark Adams is attached to the Director’s Office
and is responsible for communicating NRAQ science, accomplishments, priorities, and plans
to the science community, in collaboration with NRAO scientific staff. COM personnel also
collaborate with staff across the Observatory to improve internal communication, and assist
the Director’s Office in communicating NRAO accomplishments to external stakeholders
such as the NSF and the U.S. Congress. Led by Robert Dickman,
the New Initiatives Office is also attached to the Director’s Office
and facilitates Observatory-wide development and management
of strategic partnerships and collaborations with academic,
government, and non-profit organizations. NRAO Chief Scientist,
Chris Carilli, also reports to the Director’s Office.
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In 2011, the NSF Division of Astronomical Sciences (NSF-AST) initiated a Portfolio Review, with the goal of maximizing
progress on the science described in the Astro2010 report —New Worlds, New Horizons (NWNH) — by balancing
the recommendations for new facilities, instrumentation and programmatic enhancements with the capabilities
enabled by existing facilities, grants programs, and other activities. A 17-person Portfolio Review Committee (PRC)
was created in mid-2011 that included Daniel Eisenstein (Harvard) as Chair, and Joe Miller (Lick Observatory) as
Vice-Chair.

NSF-AST established four conditions for the Portfolio Review:

1. All AST-funded facilities, grants programs, and other activities should be considered together with the
Astro2010 recommendations. The Review should be forward-looking and focus on the potential of all
facilities, programs, and activities for delivering the desired capabilities and not on past performance.

2. The review should assume budget scenarios through 2025 provided by NSF-AST and consider the costs

of delivering existing capabilities and programs, as well as new facilities, as determined by the Astro2010
estimating processes.

3. The Review could not reopen debate on the Astro2070 recommendations and science program.

4. The PRC had to take into consideration the national and international astronomy landscape, and the
consequences of its recommendations for domestic and international partnerships, as well as for the state
of the profession.

The Committee’s recommendations, published in a 16 August 2012 Report, included that the NRAO Green
Bank Telescope (GBT) and Very Long Baseline Array (VLBA) be fully divested from the NSF-AST portfolio of
research facilities by 2017, with no further NSF funding.

AUl and NRAO recognize and acknowledge the need to retire obsolete facilities to make way for the state-of-the-art.
However, both the GBT and the VLBA remain the state-of-the-art, world leaders in their domains, and have crucial
capabilities that cannot be provided by other facilities.

If implemented by NSF-AST, these recommendations
would leave the US astronomy research community
in a substantially weackened position. US leadership
in radio astronomy would diminish, critical scientific
capabilities that cannot be replaced with other existing
open-access facilities in the US or elsewhere would be
surrendered, and there would be a reduction of the
university community’s ability to train outstanding young
scientists and engineers. A wide range of research
programs that address high priority science themes
would be prematurely terminated. Radio wavelength
access for university faculty and students across the US
would be severely reduced as over-subscription rates
at the remaining facilities increased. Innovative GBT
and VLBA instrument development programs underway
or planned would be left unfinished, including
development that sustains university instrumentation
labs, fosters the next generation of radio wavelength
instrumentation builders, and improves the science
impact of existing NRAO telescopes.



The NRAO mission mandates the operation and development of forefront facilities. When NRAO facilities are no
longer world leading, they are decommissioned. Thus, over the past two decades NRAO has retired several major
observing facilities from the NSF funding portfolio, including the Green Bank Interferometer, the 140 Foot Telescope,
and the 12 Meter Telescope. In addition, NRAO has secured partnership operations funding for the VLBA that amounts
to a significant fraction of the total operations costs, and NRAQO is actively seeking similar partnerships for the GBT.

NSF-AST is developing an
implementationforthe Portfolio
Review recommendations that
will be published in late 2013.
Based on discussions with NSF
and input from the broader
community, AUl has developed
alternatives to the divestment
options  recommended by
the PRC that will continue
the important work of these
facilities while also benefiting
all astronomy. AUl and NRAO
continue to seek additional
partnerships and alliances to
support operations and the
NRAO mission.

[Above] The gas “bridge” between M31, right, and M33 (Bill Saxton, NRAO/AUI/NSF).
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All telescope time for each of ALMA, GBT, VLA, and VLBA is characterized in the following categories: Scheduled,
Maintenance, Test, Unscheduled, or Shutdown. The sum of these categories is the total number of available hours
each month: 720 hours in a 30-day month, and 744 hours in a 31-day month. Scheduled science operations time is
either Astronomy or Downtime.

The observing hours for each NRAO telescope are divided into the following seven categories.
Scheduled: Planned hours of observing time for peer-reviewed science proposals.
Astronomy: Actual hours of observing time for peer-reviewed science proposals.

] Scheduled
Downtime: Hours lost during scheduled observing time for peer-reviewed
science proposals. Thus, Scheduled observing time = [ Astronomy hours + —&— Astronomy
Downtime hours |
Maintenance: Actual hours of scheduled service of infrastructure, structure, Downtime
electronics, and software. Maintenance
Test: Actual hours for test observations, rather than peer-reviewed science
proposal observing. —B— Test
Unscheduled: Actual idle hours owing to gaps between observing programs that
cannot be scheduled and to predicted, extended inclement weather. B Unscheduled
Shutdown: Actual shutdown hours, usually for a holiday. Other major shutdowns
—@— Shutdown
occur for major equipment work, such as GBT structural painting or the VLA correlator

installation. ;/
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Observing Hours by Science Category
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Observing hours for each of the GBT, VLA, and VLBA are tracked in the eight science categories that are included in the NRAO proposal
evaluation and time allocation process.
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The www.nrao.edu website volume reflects activity for press releases and other online public information. The science.nrao.edu website
volume reflects activity by scientists interested in submitting observing proposals or seeking other professional astronomical information
about NRAO telescopes and facilities.
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The GBT science data archive was released to the community 1October 2012. Most scientists, however, directly access their GBT data from

the local disks in Green Bank rather than from the science archive.

69



2012)

HEESCHEN (1926

DAVE S




It is with great regret that we report the death of our friend and colleague, former
NRAO Director Dave Heeschen on Friday, 13 April 2012.

Dave is recognized as an outstanding scientist, an inspirational leader, and a giant
in radio astronomy. During his time as NRAO Director, he built the Observatory
into a world-leading organization that offered the science community access to
state-of-the-art research facilities.

18 Dave began his association with Associated Universities, Inc. (AUl) during the
DAVE HEESCHEN early planning process for a national radio astronomy facility. He was an ardent
supporter of the national observatories concept and became the third NRAO
employee, beginning work 1July 1956, five months prior to the signing of the AUl contract with the National Science
Foundation to build and operate the Observatory. He served as Chair of the NRAO Astronomy Department, as Acting
Director from 1961-1962, and as Director from 1962-1978.

Between his arrival at NRAO and the end of his time as Director, NRAO grew from an idea into the world center for radio
astronomy. Under his leadership the 140-foot and 300-foot telescopes and the interferometer were completed in Green
Bank, West Virginia, and the 36-foot telescope was built in southern Arizona. Probably Dave’s greatest achievement was
to obtain the authorization for and oversee the design and construction of the Very Large Array (VLA) in New Mexico. When
he stepped down as Director, VLA construction was nearly complete, science observations were underway, and planning
had begun for the Very Long Baseline Array.

Following his resignation as Director, Dave eagerly resumed his research on radio galaxies and AGN, but responded
to requests to serve as Assistant Director for Tucson Operations, Assistant Director for Socorro Operations, and as
Acting Project Manager during the initial work on the Green Bank Telescope. He retired from NRAO in December
1991, but continued to pursue his research and to advise on NRAO projects.

Born in Davenport, lowa in 1926, Dave received his B.S. from the University of Illinois in 1949, and a Ph.D. in
astronomy from Harvard in 1955. He received numerous honors and awards throughout his long career, including
the Distinguished Public Service Award from the National Science Foundation, and the Alexander von Humboldt
Senior Scientist Award. He was a member of the National Academy of Sciences, the American Academy of Arts &
Sciences, and the American Philosophical Society. After retiring, Dave enjoyed time with his family and pursued his
non-astronomical interests, including sailing with his friends and family, and amateur radio.

A memorial to celebrate the life of Dave Heeschen was held at NRAO on May 14.

‘I

[Left to right] Fred Lo, Paul Vanden Bout, Morton Roberts, and Dave Heeschen: Charlottesville, September 2009. [Right] Dave
Heeschen speaking at the 1980 dedication of the Very Large Array.

A



EES——

72

Abramowski, A.; Acero, F.; Aharonian, F.; Akhperjanian, A. G.;
Anton, G.; Balzer, A.; Barnacka, A.; Barres De Almeida, U.;
Becherini, Y.; Becker, J.; Behera, B.; Bernlohr, K.; Birsin, E.;
Biteau, J.; Bochow, A.; Boisson, C.; Bolmont, J.; Bordas, P;;
Brucker, J.; Brun, F; Brun, P.; Bulik, T.; Bisching, I.; Carrigan,
S.; Casanova, S.; Cerruti, M.; Chadwick, P. M.; Charbonnier, A.;
Chaves, R. C. G.; Cheesebrough, A.; Clapson, A. C.; Coignet,
G.; Cologna, G.; Conrad, J.; Dalton, M.; Daniel, M. K.; Davids,
I. D.; Degrange, B.; Deil, C.; Dickinson, H. J.; Djannati-Atai, A.;
Domainko, W.; Drury, L. O'C.; Dubus, G.; Dutson, K.; Dyks, J.;
Dyrda, M.; Egberts, K.; Eger, P,; Espigat, P.; Fallon, L.; Farnier,
C.; Fegan, S.; Feinstein, F.; Fernandes, M. V.; Fiasson, A;
Fontaine, G.; Forster, A.; Fiiling, M.; Gallant, Y. A.; Gast, H.;
Gérard, L.; Gerbig, D.; Giebels, B.; Glicenstein, J. F.; Gliick,
B.; Goret, P.; Goring, D.; Hdffner, S.; Hague, J. D.; Hampf, D.;
Hauser, M.; Heinz, S.; Heinzelmann, G.; Henri, G.; Hermann,
G.; Hinton, J. A.; Hoffmann, A.; Hofmann, W.; Hofverberg, P;
Holler, M.; Horns, D.; Jacholkowska, A.; De Jager, O. C.; Jahn,
C.; Jamrozy, M.; Jung, I.; Kastendieck, M. A.; Katarzynski, K.;
Katz, U.; Kaufmann, S.; Keogh, D.; Khangulyan, D.; Khélifi, B.;
Klochkov, D.; Kluéniak, W.; Kneiske, T.; Komin, Nu.; Kosack,
K.; Kossakowski, R.; Laffon, H.; Lamanna, G.; Lennarz, D.;
Lohse, T.; Lopatin, A.; Lu, C.-C.; Marandon, V.; Marcowith,
A.; Masbou, J.; Maurin, D.; Maxted, N.; Mayer, M.; Mccomb,
T. J. L;; Medina, M. C.; Méhault, J.; Moderski, R.; Moulin, E.;
Naumann, C. L.; Naumann-Godo, M.; De Naurois, M.; Nedbal,
D.; Nekrassov, D.; Nguyen, N.; Nicholas, B.; Niemiec, J.; Nolan,
S. J;; Ohm, S.; De Ofia Wilhelmi, E.; Opitz, B.; Ostrowski, M.;
Oya, .; Panter, M.; Paz Arribas, M.; Pedaletti, G.; Pelletier, G.;
Petrucci, P-O.; Pita, S.; Piihlhofer, G.; Punch, M.; Quirrenbach,
A.; Raue, M.; Rayner, S. M.; Reimer, A.; Reimer, O.; Renaud, M.;
De Los Reyes, R.; Rieger, F.; Ripken, J.; Rob, L.; Rosier-Lees,
S.; Rowell, G.; Rudak, B.; Rulten, C. B.; Ruppel, J.; Sahakian,
V.; Sanchez, D. A.; Santangelo, A.; Schlickeiser, R.; Schock, F.
M.; Schulz, A.; Schwanke, U.; Schwarzburg, S.; Schwemmer,
S.; Sheidaei, F.; Skilton, J. L.; Sol, H.; Spengler, G.; Stawarz, t.;
Steenkamp, R.; Stegmann, C.; Stinzing, F.; Stycz, K.; Sushch, [;
Szostek, A.; Tavernet, J.-P;; Terrier, R.; Tluczykont, M.; Valerius,
K.; Van Eldik, C.; Vasileiadis, G.; Venter, C.; Vialle, J. P.; Viana,
A.; Vincent, P; V6lk, H. J.; Volpe, F.; Vorobiov, S.; Vorster, M.;
Wagner, S. J.; Ward, M.; White, R.; Wierzcholska, A.; Zacharias,
M.; Zajczyk, A.; Zdziarski, A. A.; Zech, A.; Zechlin, H.-S.; The
H. E.S. S. Collaboration; Aleksic, J.; Antonelli, L. A.; Antoranz,
P.; Backes, M.; Barrio, J. A.; Bastieri, D.; Becerra Gonzdlez,
J.; Bednarek, W.; Berdyugin, A.; Berger, K.; Bernardini, E.;
Biland, A.; Blanch, O.; Bock, R. K.; Boller, A.; Bonnoli, G.;
Borla Tridon, D.; Braun, I.; Bretz, T.; Cafiellas, A.; Carmona,
E.; Carosi, A.; Colin, P.; Colombo, E.; Contreras, J. L.; Cortina,
J.; Cossio, L.; Covino, S.; Dazzi, F.; De Angelis, A.; De Cea Del
Pozo, E.; De Lotto, B.; Delgado Mendez, C.; Diago Ortega,
A.; Doert, M.; Dominguez, A.; Dominis Prester, D.; Dorner, D.;
Doro, M.; Elsaesser, D.; Ferenc, D.; Fonseca, M. V.; Font, L.;
Fruck, C.; Garcia Lopez, R. J.; Garczarczyk, M.; Garrido, D.;
Giavitto, G.; Godinovic, N.; Hadasch, D.; Hafner, D.; Herrero,
A.; Hildebrand, D.; Hohne-Mdnch, D.; Hose, J.; Hrupec, D,
Huber, B.; Jogler, T.; Klepser, S.; Krghenbihl, T.; Krause, J.; La
Barbera, A; Lelas, D.; Leonardo, E.; Lindfors, E.; Lombardi, S.;
Lépez, M.; Lorenz, E.; Makariev, M.; Maneva, G.; Mankuzhiyil,
N.; Mannheim, K.; Maraschi, L.; Mariotti, M.; Martinez, M.;
Mazin, D.; Meucci, M.; Miranda, J. M.; Mirzoyan, R.; Miyamoto,
H.; Moldén, J.; Moralejo, A.; Munar, P.; Nieto, D.; Nilsson, K.;
Orito, R.; Oya, .; Paneque, D.; Paoletti, R.; Pardo, S.; Paredes,
J. M.; Partini, S.; Pasanen, M.; Pauss, F.; Perez-Torres, M. A.;

APPENDIX A: PUBLICATIONS

Persic, M.; Peruzzo, L.; Pilia, M.; Pochon, J.; Prada, F.; Prada
Moroni, P. G.; Prandini, E.; Puljak, I.; Reichardt, I.; Reinthal,
R.; Rhode, W.; Ribd, M.; Rico, J.; Riigamer, S.; Saggion, A.;
Saito, K.; Saito, T. Y.; Salvati, M.; Satalecka, K.; Scalzotto, V.;
Scapin, V.; Schultz, C.; Schweizer, T.; Shayduk, M.; Shore, S. N.;
Sillanpdad, A.; Sitarek, J.; Sobczynska, D.; Spanier, F.; Spiro, S.;
Stamerra, A.; Steinke, B.; Storz, J.; Strah, N.; Suric, T.; Takalo,
L.; Takami, H.; Tavecchio, F.; Temnikov, P.; Terzic, T.; Tescaro,
D.; Teshima, M.; Thom, M.; Tibolla, O.; Torres, D. F.; Treves,
A.; Vankov, H.; Vogler, P.; Wagner, R. M.; Weitzel, Q.; Zabalza,
V.; Zandanel, F.; Zanin, R.; The Magic Collaboration; Arlen, T.;
Aune, T.; Beilicke, M.; Benbow, W.; Bouvier, A.; Bradbury, S.
M.; Buckley, J. H.; Bugaev, V.; Byrum, K.; Cannon, A.; Cesarini,
A.; Ciupik, L.; Connolly, M. P.; Cui, W.; Dickherber, R.; Duke, C.;
Errando, M.; Falcone, A.; Finley, J. P; Finnegan, G.; Fortson,
L.; Furniss, A.; Galante, N.; Gall, D.; Godambe, S.; Griffin, S.;
Grube, J.; Gyuk, G.; Hanna, D.; Holder, J.; Huan, H.; Hui, C.
M.; Kaaret, P; Karlsson, N.; Kertzman, M.; Khassen, Y.; Kieda,
D.; Krawczynski, H.; Krennrich, F.; Lang, M. J.; Lebohec, S;;
Maier, G.; Mcarthur, S.; Mccann, A.; Moriarty, P.; Mukherjee, R.;
Nufiez, P. D.; Ong, R. A.; Orr, M.; Otte, A. N.; Park, N.; Perkins,
J.S.; Pichel, A.; Pohl, M.; Prokoph, H.; Ragan, K.; Reyes, L. C.;
Reynolds, P. T.; Roache, E.; Rose, H. J.; Ruppel, J.; Schroedter,
M.; Sembroski, G. H.; Sentiirk, G. D.; Telezhinsky, |.; Tesic, G.;
Theiling, M.; Thibadeau, S.; Varlotta, A.; Vassiliev, V. V.; Vivier,
M.; Wakely, S. P;; Weekes, T. C.; Williams, D. A,; Zitzer, B.;
The Veritas Collaboration; Barres De Almeida, U.; Cara, M.;
Casadio, C.; Cheung, C. C.; Mcconville, W.; Davies, F.; Doi, A.;
Giovannini, G.; Giroletti, M.; Hada, K.; Hardee, P.; Harris, D. E.;
Junor, W,; Kino, M.; Lee, N. P; Ly, C.; Madrid, J.; Massaro, F.;
Mundell, C. G.; Nagai, H.; Perlman, E. S.; Steele, I. A.; Walker,
R. C.; Wood, D. L. “The 2010 Very High Energy y-Ray Flare and
10 Years of Multi-wavelength Observations of M 87" ApJ 746:
151(18 pp), 2012.

Agudo, Ivan; Gémez, José L.; Casadio, Carolina; Cawthorne,
Timothy V.; Roca-Sogorb, Mar “A Recollimation Shock 80
mas from the Core in the Jet of the Radio Galaxy 3C 120:
Observational Evidence and Modeling” ApJ 752: 92 (9 pp),
2012.

Agudo, Ivan; Marscher, Alan P; Jorstad, Svetlana G.; Gomez, José
L.; Perucho, Manel; Piner, B. Glenn; Rioja, Maria; Dodson,
Richard “Erratic Jet Wobbling in the BL Lacertae Object 0J287
Revealed by Sixteen Years of 7 mm VLBA Observations” ApJ
747: 63 (10 pp), 2012.

Algaba, J. C.; Gabuzda, D. C.; Smith, P. S. “Search for correlations
between the optical and radio polarization of active galactic
nuclei - IIl. VLBA polarization data at 12+15+22+24+43 GHz”
MNRAS 420: 542-553, 2012.

Aliu, E.; Archambault, S.; Arlen, T.; Aune, T.; Beilicke, M.; Benbow,
W.; Bouvier, A.; Buckley, J. H.; Bugaev, V.; Byrum, K.; Cesarini,
A.; Ciupik, L.; Collins-Hughes, E.; Connolly, M. P; Cui, W.;
Dickherber, R.; Duke, C.; Dumm, J.; Falcone, A.; Federici, S.;
Feng, Q.; Finley, J. P; Finnegan, G.; Fortson, L.; Furniss, A.;
Galante, N.; Gall, D.; Gillanders, G. H.; Godambe, S.; Griffin, S.;
Grube, J.; Gyuk, G.; Hanna, D.; Holder, J.; Huan, H.; Hughes,
G.; Humensky, T. B.; Kaaret, P; Karlsson, N.; Khassen, Y.;
Kieda, D.; Krawczynski, H.; Krennrich, F.; Lang, M. J.; Lebohec,
S.; Lee, K;; Lyutikov, M.; Madhavan, A. S.; Maier, G.; Majumdar,
P; Mcarthur, S.; Mccann, A.; Moriarty, P; Mukherjee, R.;
Nelson, T.; O’Faoldin De Bhroéithe, A.; Ong, R. A.; Orr, M.; Otte,
A.N.; Park, N.; Perkins, J. S.; Pohl, M.; Prokoph, H.; Quinn, J.;
Ragan, K.; Reyes, L. C.; Reynolds, P. T; Roache, E.; Saxon, D.
B.; Schroedter, M.; Sembroski, G. H.; Sentiirk, G. D.; Smith,



A. W.; Staszak, D.; Telezhinsky, I.; Tesic, G.; Theiling, M.;
Thibadeau, S.; Tsurusaki, K.; Varlotta, A.; Vincent, S.; Vivier,
M.; Wagner, R. G.; Wakely, S. P.; Weekes, T. C.; Weinstein, A.;
Welsing, R.; Williams, D. A;; Zitzer, B.; Kondratiev, V. “Search
for a Correlation between Very-high-energy Gamma Rays
and Giant Radio Pulses in the Crab Pulsar” ApJ 760: 136 (13
pp), 2012.

Al-Marzouk, A. A; Araya, E. D.; Hofner, P.; Kurtz, S.; Linz, H.; Olmi,
L. “Discovery of 6.035 GHz Hydroxyl Maser Flares in IRAS
18566+0408” ApJ 750: 170 (6 pp), 2012.

Alves, F. O.; Vlemmings, W. H. T; Girart, J. M.; Torrelles, J. M.
“The magnetic field of IRAS 16293-2422 as traced by shock-
induced H20 masers” A&A 542:14 7 pp), 2012.

Ami Consortium; Perrott, Yvette C.; Green, David A.; Davies,
Matthew L.; Franzen, Thomas M. O.; Grainge, Keith J. B.;
Hobson, Michael P.; Hurley-Walker, Natasha; Lasenby,
Anthony N.; Olamaie, Malak; Pooley, Guy G.; Rodriguez-
Gonzdlvez, Carmen; Saunders, Richard D. E.; Scaife, Anna
M. M.; Schammel, Michel P.; Scott, Paul F.; Shimwell, Timothy
W.; Titterington, David J.; Waldram, Elizabeth M. “Arcminute
Microkelvin Imager observations of unmatched Planck ERCSC
LFI sources at 15.75 GHz” MNRAS 421: L6-L10, 2012.

Amiri, N.; Vlemmings, W. H. T; Kemball, A. J.; Van Langevelde, H. J.
“VLBA SiO maser observations of the OH/IR star OH 44.8-2.3:
magnetic field and morphology” A&A 538: 136 (10 pp), 2012.

An, Tao; Wu, Fang; Yang, Jun; Taylor, Gregory B.; Hong, Xiaoyu;
Baan, Willem A.; Liu, Xiang; Wang, Min; Zhang, Hongbo; Wang,
Weihua; Chen, Xi; Cui, Lang; Hao, Longfei; Zhu, Xinying “VLBI
Observations of 10 Compact Symmetric Object Candidates:
Expansion Velocities of Hot Spots” ApJ SS198: 5 (20 pp), 2012.

Anderson, Gemma E.; Gaensler, B. M.; Slane, Patrick O.; Rea, Nanda;
Kaplan, David L.; Posselt, Bettina; Levin, Lina; Johnston,
Simon; Murray, Stephen S.; Brogan, Crystal L.; Bailes,
Matthew; Bates, Samuel; Benjamin, Robert A.; Bhat, N. D.
Ramesh; Burgay, Marta; Burke-Spolaor, Sarah; Chakrabarty,
Deepto; D’Amico, Nichi; Drake, Jeremy J.; Esposito, Paolo;
Grindlay, Jonathan E.; Hong, Jaesub; Israel, G. L.; Keith,
Michael J.; Kramer, Michael; Lazio, T. Joseph W.; Lee, Julia C.;
Mauerhan, Jon C.; Milia, Sabrina; Possenti, Andrea; Stappers,
Ben; Steeghs, Danny T. H. “Multi-wavelength Observations
of the Radio Magnetar PSR J1622-4950 and Discovery of Its
Possibly Associated Supernova Remnant” ApJ 751: 53 (12 pp),
2012.

Anderson, L. D.; Bania, T. M.; Balser, Dana S.; Rood, Robert T.
“The Green Bank Telescope H Il Region Discovery Survey. lll.
Kinematic Distances” ApJ 754: 62 (15 pp), 2012.

Angus, G. W.; Van Der Heyden, K. J.; Famaey, B.; Gentile, G.;
Mcgaugh, S. S.; De Blok, W. J. G. “A QUMOND galactic N-body
code - I. Poisson solver and rotation curve fitting” MNRAS 421:
2598-2609, 2012.

Aniano, G.; Draine, B. T; Calzetti, D.; Dale, D. A.; Engelbracht, C. W.;
Gordon, K. D.; Hunt, L. K.; Kennicutt, R. C.; Krause, O.; Leroy, A.
K.; Rix, H.-W.; Roussel, H.; Sandstrom, K.; Sauvage, M.; Walter,
F.; Armus, L.; Bolatto, A. D.; Crocker, A.; Donovan Meyer, J.;
Galametz, M.; Helou, G.; Hinz, J.; Johnson, B. D.; Koda, J.;
Montiel, E.; Murphy, E. J.; Skibba, R.; Smith, J.-D. T.; Wolfire,
M. G. “Modeling Dust and Starlight in Galaxies Observed by
Spitzer and Herschel: NGC 628 and NGC 6946 ApJ 756: 138
(46 pp), 2012.

Antognini, Joe; Bird, Jonathan; Martini, Paul “The Lifetime and
Powers of FR IIs in Galaxy Clusters” ApJ 756: 116 (22 pp), 2012.

Aravena, M.; Carilli, C. L.; Salvato, M.; Tanaka, M.; Lentati, L.;
Schinnerer, E.; Walter, F.; Riechers, D.; Smolcic, V.; Capak, P;

Aussel, H.; Bertoldi, F.; Chapman, S. C.; Farrah, D.; Finoguenov,
A.; Le Floc’H, E.; Lutz, D.; Magdis, G.; Oliver, S.; Riguccini, L.;
Berta, S.; Magnelli, B.; Pozzi, F. “Deep observations of CO line
emission from star-forming galaxies in a cluster candidate at
7=1.5" MNRAS 426: 258-275, 2012.

Araya-Melo, Pablo A.; Aragén-Calvo, Miguel A.; Briiggen, Marcus;
Hoeft, Matthias “Radio emission in the cosmic web” MNRAS
423:2325-2341, 2012.

Arshakian, T. G.; Ledn-Tavares, J.; Bottcher, M.; Torrealba, J.;
Chavushyan, V. H.; Lister, M. L.; Ros, E.; Zensus, J. A. “Radio-
optical-gamma-ray properties of MOJAVE AGN detected by
Fermi/LAT” A&A 537: 32 (10 pp), 2012.

Asada, Keiichi; Nakamura, Masanori “The Structure of the M87 Jet:
A Transition from Parabolic to Conical Streamlines” ApJ 745:
L28 (5 pp), 2012.

Ballo, L.; Heras, F. J. H.; Barcons, X.; Carrera, F. J. “Exploring X-ray
and radio emission of type TAGN up to z ™ 2.3” A&A 545: 66
(15 pp), 2012.

Balokovic, M.; Smolcic, V.; Ivezic, 1: Zamorani, G.; Schinnerer,
E.; Kelly, B. C. “Disclosing the Radio Loudness Distribution
Dichotomy in Quasars: An Unbiased Monte Carlo Approach
Applied to the SDSS-FIRST Quasar Sample” ApJ 759: 30 (13
pp), 2012.

Bania, T. M.; Anderson, L. D.; Balser, Dana S. “The Arecibo H I
Region Discovery Survey” ApJ 759: 96 (14 pp), 2012.

Barger, A. J.; Wang, W.-H.; Cowie, L. L.; Owen, F. N.; Chen, C-
C.; Williams, J. P. “Precise Identifications of Submillimeter
Galaxies: Measuring the History of Massive Star-forming
Galaxies to z> 5" ApJ 761: 89 (23 pp), 2012.

Bartel, N.; Bietenholz, M. F.; Lebach, D. E.; Lederman, J. |.; Petrov,
L.; Ransom, R. R.; Ratner, M. I.; Shapiro, I. I. “VLBI for Gravity
Probe B. lll. A Limit on the Proper Motion of the ‘Core’ of the
Quasar 3C 454.3” ApJ SS 201: 3 (20 pp), 2012.

Bartkiewicz, A Szymczak, M.; Van Langevelde, H. J.
“Milliarcsecond structure of water maser emission in two
young high-mass stellar objects associated with methanol
masers” A&A 541: 72 (9 pp), 2012.

Batejat, F.; Conway, J. E.; Rushton, A.; Parra, R.; Diamond, P. J;
Lonsdale, C. J.; Lonsdale, C. J. “Rapid variability of the
compact radio sources in Arp220. Evidence for a population
of microblazars?” A&A 542: 124 (4 pp), 2012.

Beirdo, P;; Armus, L.; Helou, G.; Appleton, P. N.; Smith, J.-D. T;
Croxall, K. V.; Murphy, E. J,; Dale, D. A;; Draine, B. T.; Wolfire,
M. G.; Sandstrom, K. M.; Aniano, G.; Bolatto, A. D.; Groves,
B.; Brandl, B. R.; Schinnerer, E.; Crocker, A. F.; Hinz, J. L.; Rix,
H.-W.; Kennicutt, R. C.; Calzetti, D.; Gil De Paz, A.; Dumas, G.;
Galametz, M.; Gordon, K. D.; Hao, C.-N.; Johnson, B.; Koda,
J.; Krause, O.; Van Der Laan, T.; Leroy, A. K.; Li, Y.; Meidt,
S. E.; Meyer, J. D.; Rahman, N.; Roussel, H.; Sauvage, M,;
Srinivasan, S.; Vigroux, L.; Walter, F.; Warren, B. E. “A Study
of Heating and Cooling of the ISM in NGC 1097 with Herschel-
PACS and Spitzer-IRS™ ApJ 751: 144 (16 pp), 2012.

Berger, E.; Zauderer, A.; Pooley, G. G.; Soderberg, A. M.; Sari, R;
Brunthaler, A.; Bietenholz, M. F. “Radio Monitoring of the Tidal
Disruption Event Swift J164449.3+573451. I. Jet Energetics
and the Pristine Parsec-scale Environment of a Supermassive
Black Hole” ApJ 748: 36 (13 pp), 2012.

Berry, Michael; Ivezic, Zeljko; Sesar, Branimir; Juric, Mario; Schlafly,
Edward F.; Bellovary, Jillian; Finkbeiner, Douglas; Vrbanec,
Dijana; Beers, Timothy C.; Brooks, Keira J.; Schneider, Donald
P.; Gibson, Robert R.; Kimball, Amy; Jones, Lynne; Yoachim,
Peter; Krughoff, Simon; Connolly, Andrew J.; Loebman, Sarah;
Bond, Nicholas A.; Schlegel, David; Dalcanton, Julianne;

73



EES——

74

Yanny, Brian; Majewski, Steven R.; Knapp, Gillian R.; Gunn,
James E.; Allyn Smith, J.; Fukugita, Masataka; Kent, Steve;
Barentine, John; Krzesinski, Jurek; Long, Dan “The Milky Way
Tomography with Sloan Digital Sky Survey. IV. Dissecting
Dust” ApJ 757: 166 (35 pp), 2012.

Best, P. N.; Heckman, T. M. “On the fundamental dichotomy in the
local radio-AGN population: accretion, evolution and host
galaxy properties” MNRAS 421: 1569-1582, 2012.

Bietenholz, M. F.; Bartel, N.; Lebach, D. E.; Ransom, R. R.; Ratner, M.
I.; Shapiro, 1. I. “VLBI for Gravity Probe B. VII. The Evolution of
the Radio Structure of IM Pegasi” ApJ SS 201: 7 (16 pp), 2012.

Bietenholz, M. F.; Brunthaler, A.; Soderberg, A. M.; Krauss, M.;
Zauderer, B.; Bartel, N.; Chomiuk, L.; Rupen, M. P. “VLBI
Observations of the Nearby Type IIb Supernova 2011dh” ApJ
751:125 (7 pp), 2012.

Bigiel, F.; Blitz, L. “A Universal Neutral Gas Profile for nearby Disk
Galaxies” ApJ 756: 183 (6 pp), 2012.

Bilous, A. V.; Mclaughlin, M. A.; Kondratiev, V. I.; Ransom, S. M.
“Correlation of Chandra Photons with the Radio Giant Pulses
from the Crab Pulsar” ApJ 749: 24 (7 pp), 2012.

Birzan, L.; Rafferty, D. A; Nulsen, P. E. J;; Mcnamara, B. R;
Rottgering, H. J. A;; Wise, M. W,; Mittal, R. “The duty cycle
of radio-mode feedback in complete samples of clusters”
MNRAS 427: 3468-3488, 2012.

Boley, A. C.; Payne, M. J.; Corder, S.; Dent, W. R. F.; Ford, E.
B.; Shabram, M. “Constraining the Planetary System of
Fomathaut Using High-resolution ALMA Observations” ApJ
750: L21(5 pp), 2012.

Bonafede, A.; Briiggen, M.; Van Weeren, R.; Vazza, F.; Giovannini,
G.; Ebeling, H.; Edge, A. C.; Hoeft, M.; Klein, U. “Discovery
of radio haloes and double relics in distant MACS galaxy
clusters: clues to the efficiency of particle acceleration”
MNRAS 426: 40-56, 2012.

Bonzini, M.; Mainieri, V.; Padovani, P.; Kellermann, K. I; Miller, N_;
Rosati, P.; Tozzi, P.; Vattakunnel, S.; Balestra, I.; Brandt, W.
N.; Luo, B.; Xue, Y. Q. “The Sub-mJy Radio Population of the
E-CDFS: Optical and Infrared Counterpart Identification” ApJ
SS 203:15 (17 pp), 2012.

Bourda, G.; Collioud, A.; Charlot, P.; Porcas, R.; Garrington, S.
“Towards an accurate alignment of the VLBI frame and
the future Gaia optical frame - VLBI observations of weak
extragalactic radio sources: status and future plans” Memorie
della Societa Astronomica Italiana 83: 966-969, 2012.

Breton, R. P; Kaspi, V. M.; Mclaughlin, M. A.; Lyutikov, M.; Kramer,
M.; Stairs, I. H.; Ransom, S. M.; Ferdman, R. D.; Camilo, F.;
Possenti, A. “The Double Pulsar Eclipses. I. Phenomenology
and Multi-frequency Analysis” ApJ 747: 89 (9 pp), 2012.

Bruni, G.; Mack, K.-H.; Salerno, E.; Montenegro-Montes, F. M,;
Carballo, R.; Benn, C. R.; Gonzdlez-Serrano, J. |.; Holt, J;
Jiménez-Lujdn, F. “Radio spectra and polarisation properties
of a bright sample of radio-loud broad absorption line
quasars” A&A 542:13 (24 pp), 2012.

Burns, Jack O.; Lazio, J.; Bale, S.; Bowman, J.; Bradley, R.; Carilli,
C.; Furlanetto, S.; Harker, G.; Loeb, A.; Pritchard, J. “Probing
the first stars and black holes in the early Universe with
the Dark Ages Radio Explorer (DARE)” Advances in Space
Research 49: 433-450, 2012.

Camilo, F.; Kerr, M.; Ray, P. S.; Ransom, S. M.; Johnston, S.; Romani,
R. W,; Parent, D.; Decesar, M. E.; Harding, A. K.; Donato, D.;
Saz Parkinson, P. M.; Ferrara, E. C.; Freire, P. C. C.; Guillemot,
L.; Keith, M.; Kramer, M.; Wood, K. S. “PSR J2030+3641: Radio
Discovery and Gamma-Ray Study of a Middle-aged Pulsar in
the Now Identified Fermi-LAT Source 1FGL J2030.0+3641” ApJ
746: 39 (8 pp), 2012.

APPENDIX A: PUBLICATIONS

Camilo, F.; Ransom, S. M.; Chatterjee, S.; Johnston, S.; Demorest,
P. “PSR J1841-0500: A Radio Pulsar That Mostly is Not There”
ApJ 746: 637 pp), 2012.

Canalizo, Gabriela; Wold, Margrethe; Hiner, Kyle D.; Lazarova,
Mariana; Lacy, Mark; Aylor, Kevin “Probing the M_BH-[J*
Relation in the Non-local Universe Using Red QSOs” ApJ 760:
38 (20 pp), 2012.

Cannon, John M.; Bernstein-Cooper, Elijah Z.; Cave, lan M.; Harris,
Jon B.; Marshall, Melissa V.; Moen, Jacob M.; Moody, Samilee
J.; O’Leary, Erin M.; Pardy, Stephen A.; Thomann, Clara
M. “The Neutral Gas Dynamics of the Nearby Magellanic
Irregular Galaxy UGCA 105" AJ 144: 82 (9 pp), 2012.

Cao, Shuo; Zhu, Zong-Hong “Constraints on cosmological models
from lens redshift data” A&A 538: 43 (7 pp), 2012.

Carrasco-Gonzdlez, Carlos; Galvan-Madrid, Roberto; Anglada,
Guillem; Osorio, Mayra; D’Alessio, Paola; Hofner, Peter;
Rodriguez, Luis F.; Linz, Hendrik; Araya, Esteban D. “Resolving
the Circumstellar Disk around the Massive Protostar Driving
the HH 80-81 Jet” ApJ 752: L29 (6 pp), 2012.

Carrasco-Gonzdlez, Carlos; Osorio, Mayra; Anglada, Guillem;
D’Alessio, Paola; Rodriguez, Luis F.; Gémez, José F.; Torrelles,
José M. “Multiplicity, Disks, and Jets in the NGC 2071 Star-
forming Region” ApJ 746: 71 (10 pp), 2012.

Caruana, Joseph; Bunker, Andrew J.; Wilkins, Stephen M,
Stanway, Elizabeth R.; Lacy, Mark; Jarvis, Matt J.; Lorenzoni,
Silvio; Hickey, Samantha “No evidence for Lyman o emission
in spectroscopy of z > 7 candidate galaxies” MNRAS 427:
3055-3070, 2012.

Casassus, S.; Perez M., S.; Jorddn, A.; Ménard, F.; Cuadra, J;
Schreiber, M. R.; Hales, A. S.; Ercolano, B. “The Dynamically
Disrupted Gap in HD 142527" ApJ 754: L31 (5 pp), 2012.

Cenko, S. Bradley; Bloom, Joshua S.; Kulkarni, S. R.; Strubbe, Linda
E.; Miller, Adam A.; Butler, Nathaniel R.; Quimby, Robert M.;
Gal-Yam, Avishay; Ofek, Eran O.; Quataert, Eliot; Bildsten,
Lars; Poznanski, Dovi; Perley, Daniel A.; Morgan, Adam N.;
Filippenko, Alexei V.; Frail, Dale A.; Arcavi, lair; Ben-Ami,
Sagi; Cucchiara, Antonio; Fassnacht, Christopher D.; Green,
Yoav; Hook, Isobel M.; Howell, D. Andrew; Lagattuta, David
J.; Law, Nicholas M.; Kasliwal, Mansi M.; Nugent, Peter E.;
Silverman, Jeffrey M.; Sullivan, Mark; Tendulkar, Shriharsh P;
Yaron, Ofer “PTF10iya: a short-lived, luminous flare from the
nuclear region of a star-forming galaxy” MNRAS 420: 2684-
2699, 2012.

Cenko, S. Bradley; Krimm, Hans A.; Horesh, Assaf; Rau, Arne;
Frail, Dale A.; Kennea, Jamie A.; Levan, Andrew J.; Holland,
Stephen T.; Butler, Nathaniel R.; Quimby, Robert M.; Bloom,
Joshua S.; Filippenko, Alexei V.; Gal-Yam, Avishay; Greiner,
Jochen; Kulkarni, S. R.; Ofek, Eran O.; Olivares E., Felipe;
Schady, Patricia; Silverman, Jeffrey M.; Tanvir, Nial R.; Xu,
Dong “Swift J2058.4+0516: Discovery of a Possible Second
Relativistic Tidal Disruption Flare?” ApJ 753: 77 (9 pp), 2012.

Cernicharo, J.; Marcelino, N.; Roueff, E.; Gerin, M.; Jiménez-
Escobar, A.; Mufioz Caro, G. M. “Discovery of the Methoxy
Radical, CH30, toward B1: Dust Grain and Gas-phase
Chemistry in Cold Dark Clouds” ApJ 759: L43 (4 pp), 2012.

Chakraborti, Sayan; Yadav, Naveen; Cardamone, Carolin; Ray,
Alok “Radio Detection of Green Peas: Implications for
Magnetic Fields in Young Galaxies™ ApJ 746: L6 (6 pp), 2012.

Chandola, Yogesh; Sirothia, S. K.; Saikia, D. J.; Gupta, Neerqj
“Associated H | absorption towards the core of the radio
galaxy 3C 321" BASI 40: 139-150, 2012.

Chandra, Poonam; Chevalier, Roger A.; Chugai, Nikolai; Fransson,
Claes; Irwin, Christopher M.; Soderberg, Alicia M.; Chakraborti,
Sayan; Immler, Stefan “Radio and X-Ray Observations of SN



2006jd: Another Strongly Interacting Type lIn Supernova” ApJ
755: 10 (10 pp), 2012.

Chandra, Poonam; Frail, Dale A. “A Radio-selected Sample of
Gamma-Ray Burst Afterglows” ApJ 746: 156 (28 pp), 2012.
Chen, Bin; Bastian, T. S. “The Role of Inverse Compton Scattering
in Solar Coronal Hard X-Ray and y-Ray Sources” ApJ 750: 35

(16 pp), 2012.

Cheung, C. C.; Stawarz, t.; Siemiginowska, A.; Gobeille, D.;
Wardle, J. F. C.; Harris, D. E.; Schwartz, D. A. “Discovery of a
Kiloparsec-scale X-Ray/Radio Jet in the z = 4.72 Quasar GB
1428+4217” ApJ 756: L20 (5 pp), 2012.

Chiang, Hsin-Fang; Looney, Leslie W.; Tobin, John J. “The Envelope
and Embedded Disk around the Class O Protostar L1157-mm:
Dual-wavelength Interferometric Observations and Modeling”
ApJ 756: 168 (21 pp), 2012.

Chibueze, James O.; Imai, Hiroshi; Tafoya, Daniel; Omodaka,
Toshihiro; Kameya, Osamu; Hirota, Tomoya; Chong, Sze-Ning;
Torrelles, José M. “A Highly Collimated Water Maser Bipolar
Outflow in the Cepheus A HW3d Massive Young Stellar
Object” ApJ 748: 146 11 pp), 2012.

Chomiuk, Laura; Krauss, Miriam .; Rupen, Michael P;; Nelson, Thomas;
Roy, Nirupam; Sokoloski, Jennifer L.; Mukai, Koji; Munari, Ulisse;
Mioduszewski, Amy; Weston, Jennifer; O'Brien, Tim J.; Eyres,
Stewart P. S.; Bode, Michael F. “The Radio Light Curve of the
Gamma-Ray Nova in V407 CYG: Thermal Emission from the
lonized Symbiotic Envelope, Devoured from within by the Nova
Blast” ApJ 761: 173 (9 pp), 2012.

Chomiuk, Laura; Soderberg, Alicia M.; Moe, Maxwell; Chevalier,
Roger A.; Rupen, Michael P.; Badenes, Carles; Margutti,
Raffaella; Fransson, Claes; Fong, Wen-Fai; Dittmann, Jason
A. “EVLA Observations Constrain the Environment and
Progenitor System of Type la Supernova 2011fe” ApJ 750: 164
(9 pp), 2012.

Chon, Gayoung; Bohringer, Hans; Krause, Martin; Triimper,
Joachim “Discovery of an X-ray cavity near the radio lobes
of Cygnus A indicating previous AGN activity” A&A 545: L3 (5
pp), 2012.

Combes, F; Rex, M.; Rawle, T. D.; Egami, E.; Boone, F.; Smail, I.;
Richard, J.; Ivison, R. J.; Gurwell, M.; Casey, C. M.; Omont,
A.; Berciano Alba, A.; Dessauges-Zavadsky, M.; Edge, A. C.;
Fazio, G. G.; Kneib, J.-P.; Okabe, N.; Pell6, R.; Pérez-Gonzdlez,
P. G.; Schaerer, D.; Smith, G. P.; Swinbank, A. M.; Van Der Werf,
P. “A bright z = 5.2 lensed submillimeter galaxy in the field of
Abell 773. HLSJ091828.6+514223” A&A 538: L4 (5 pp), 2012.

Comerford, Julia M.; Gerke, Brian F.; Stern, Daniel; Cooper,
Michael C.; Weiner, Benjamin J.; Newman, Jeffrey A.; Madsen,
Kristin; Barrows, R. Scott “Kiloparsec-scale Spatial Offsets in
Double-peaked Narrow-line Active Galactic Nuclei. I. Markers
for Selection of Compelling Dual Active Galactic Nucleus
Candidates” ApJ 753: 42 (11 pp), 2012.

Comerodn, Sébastien; Elmegreen, Bruce G.; Salo, Heikki;
Laurikainen, Eija; Athanassoula, E.; Bosma, Albert; Knapen,
Johan H.; Gadotti, Dimitri A.; Sheth, Kartik; Hinz, Joannah
L.; Regan, Michael W.; Gil De Paz, Armando; Mufioz-Mateos,
Juan Carlos; Menéndez-Delmestre, Karin; Seibert, Mark;
Kim, Taehyun; Mizusawa, Trisha; Laine, Jarkko; Ho, Luis C.;
Holwerda, Benne “Breaks in Thin and Thick Disks of Edge-
on Galaxies Imaged in the Spitzer Survey Stellar Structure in
Galaxies (S4G)” ApJ 759: 98 (29 pp), 2012.

Condon, J. J.; Cotton, W. D.; Fomalont, E. B.; Kellermann, K. I.; Miller,
N.; Perley, R. A.; Scott, D.; Vernstrom, T.; Wall, J. V. “Resolving
the Radio Source Background: Deeper Understanding through
Confusion” ApJ 758: 23 (14 pp), 2012.

Corsi, A.; Ofek, E. O.; Gal-Yam, A.; Frail, D. A.; Poznanski, D.;

Mazzali, P. A.; Kulkarni, S. R.; Kasliwal, M. M.; Arcavi, |.; Ben-
Ami, S.; Cenko, S. B.; Filippenko, A. V.; Fox, D. B.; Horesh, A.;
Howell, J. L.; Kleiser, I. K. W.; Nakar, E.; Rabinak, I.; Sari, R.;
Silverman, J. M.; Xu, D.; Bloom, J. S.; Law, N. M.; Nugent, P. E.;
Quimby, R. M. “Evidence for a Compact Wolf-Rayet Progenitor
for the Type Ic Supernova PTF 10vgv” ApJ 747: L5 (5 pp), 2012.

Cotten, David L.; Magnani, Loris; Wennerstrom, Elizabeth A.;
Douglas, Kevin A.; Onello, Joseph S. “Hydroxyl as a Tracer of
H2 in the Envelope of MBM40” AJ 144: 163 (8 pp), 2012.

Cotton, W. D. “A New Method for Cross Polarized Delay
Calibration of Radio Interferometers” Journal of Astronomical
Instrumentation 1: 50001 (7 pp), 2012.

Crawford, F.; Stovall, K.; Lyne, A. G.; Stappers, B. W.; Nice, D.
J.; Stairs, I. H.; Lazarus, P.; Hessels, J. W. T,; Freire, P. C. C.;
Allen, B.; Bhat, N. D. R.; Bogdanov, S.; Brazier, A.; Camilo,
F.; Champion, D. J.; Chatterjee, S.; Cognard, I.; Cordes, J.
M.; Deneva, J. S.; Desvignes, G.; Jenet, F. A;; Kaspi, V. M.;
Knispel, B.; Kramer, M.; Van Leeuwen, J.; Lorimer, D. R.; Lynch,
R.; Mclaughlin, M. A.; Ransom, S. M.; Scholz, P; Siemens, X.;
Venkataraman, A. “Four Highly Dispersed Millisecond Pulsars
Discovered in the Arecibo PALFA Galactic Plane Survey” ApJ
757:90 (10 pp), 2012.

Cseh, Ddvid; Corbel, Stéphane; Kaaret, Philip; Lang, Cornelia;
Grisé, Fabien; Paragi, Zsolt; Tzioumis, Anastasios; Tudose,
Valeriu; Feng, Hua “Black Hole Powered Nebulae and a Case
Study of the Ultraluminous X-Ray Source IC 342 X-1" ApJ 749:
17 (Mpp), 2012.

Cyganowski, C. J.; Brogan, C. L.; Hunter, T. R.; Zhang, Q.; Friesen,
R. K.; Indebetouw, R.; Chandler, C. J. “The Protocluster
G18.67+0.03: A Test Case for Class | CH30H Masers as
Evolutionary Indicators for Massive Star Formation” ApJ 760:
L20 (7 pp), 2012.

Dai, Xinyu; Shankar, Francesco; Sivakoff, Gregory R. “The Intrinsic
Fractions and Radio Properties of Low-ionization Broad
Absorption Line Quasars” ApJ 757: 180 (10 pp), 2012.

Dale, D. A;; Aniano, G.; Engelbracht, C. W,; Hinz, J. L.; Krause, O.;
Montiel, E. J.; Roussel, H.; Appleton, P.N.; Armus, L.; Beirdo, P;
Bolatto, A. D.; Brandl, B. R.; Calzetti, D.; Crocker, A. F.; Croxall,
K. V.; Draine, B. T.; Galametz, M.; Gordon, K. D.; Groves, B. A;
Hao, C.-N.; Helou, G.; Hunt, L. K.; Johnson, B. D.; Kennicutt, R.
C.;Koda, J.; Leroy, A. K.; Li, Y.; Meidt, S. E.; Miller, A. E.; Murphy,
E. J; Rahman, N.; Rix, H.-W.; Sandstrom, K. M.; Sauvage, M.;
Schinnerer, E.; Skibba, R. A.; Smith, J.-D. T.; Tabatabaei, F. S.;
Walter, F.; Wilson, C. D.; Wolfire, M. G.; Zibetti, S. “Herschel
Far-infrared and Submillimeter Photometry for the KINGFISH
Sample of nearby Galaxies” ApJ 745: 95 (18 pp), 2012.

D’Ammando, F.; Orienti, M.; Finke, J.; Raiteri, C. M.; Angelakis, E.;
Fuhrmann, L.; Giroletti, M.; Hovatta, T.; Max-Moerbeck, W.;
Perkins, J. S.; Readhead, A. C. S.; Richards, J. L.; Stawarz, +.;
Donato, D. “SBS 0846+513: a new y-ray-emitting narrow-line
Seyfert 1 galaxy” MNRAS 426: 317-329, 2012.

Darling, Jeremy “Toward a Direct Measurement of the Cosmic
Acceleration” ApJ 761: L26 (5 pp), 2012.

Decarli, R.; Walter, F.; Neri, R.; Bertoldi, F.; Carilli, C.; Cox, P;
Kneib, J. P.; Lestrade, J. F.; Maiolino, R.; Omont, A.; Richard,
J.; Riechers, D.; Thanjavur, K.; Weiss, A. “lonized Nitrogen at
High Redshift” ApJ 752: 2 (7 pp), 2012.

Decarli, Roberto; Walter, Fabian; Yang, Yujin; Carilli, Chris L.; Fan,
Xiahoui; Hennawi, Joseph F.; Kurk, Jaron; Riechers, Dominik;
Rix, Hans-Walter; Strauss, Michael A.; Venemans, Bram P.
“Hubble Space Telescope Narrowband Search for Extended
Lya Emission around Two z > 6 Quasars” ApJ 756: 150 (6 pp),
2012

Deller, A. T.; Archibald, A. M.; Brisken, W. F.; Chatterjee, S.; Janssen,

75



EES——

G. H.; Kaspi, V. M.; Lorimer, D.; Lyne, A. G.; Mclaughlin, M. A;
Ransom, S.; Stairs, I. H.; Stappers, B. “A Parallax Distance and
Mass Estimate for the Transitional Millisecond Pulsar System
J1023+0038" ApJ 756: L25 (5 pp), 2012.

Deneva, J. S.; Freire, P. C. C; Cordes, J. M.; Lyne, A. G.; Ransom,
S. M.; Cognard, I.; Camilo, F.; Nice, D. J.; Stairs, I. H.; Allen,
B.; Bhat, N. D. R.; Bogdanov, S.; Brazier, A.; Champion, D. J.;
Chatterjee, S.; Crawford, F.; Desvignes, G.; Hessels, J. W. T;
Jenet, F. A,; Kaspi, V. M.; Knispel, B.; Kramer, M.; Lazarus,
P; Van Leeuwen, J.; Lorimer, D. R.; Lynch, R. S.; Mclaughlin,
M. A.; Scholz, P; Siemens, X.; Stappers, B. W.; Stovall, K;;
Venkataraman, A. “Two Millisecond Pulsars Discovered by
the PALFA Survey and a Shapiro Delay Measurement” ApJ
757: 89 (10 pp), 2012.

Dipompeo, M. A;; Brotherton, M. S.; De Breuck, C. “The Viewing
Angles of Broad Absorption Line versus Unabsorbed Quasars”
ApJ 752: 6 (7 pp), 2012.

Dirienzo, William J.; Indebetouw, Rémy; Brogan, Crystal;
Cyganowski, Claudia J.; Churchwell, Ed; Friesen, Rachel K.
“Testing Triggered Star Formation in Six H Il Regions” AJ 144:
173 (26 pp), 2012.

Doi, Akihiro; Nagira, Hiroshi; Kawakatu, Nozomu; Kino, Motoki;
Nagai, Hiroshi; Asada, Keiichi “Kiloparsec-scale Radio
Structures in Narrow-line Seyfert 1 Galaxies™ ApJ 760: 41 (11
pp), 2012.

Doria, Alberto; Gitti, Myriam; Ettori, Stefano; Brighenti, Fabrizio;
Nulsen, Paul E. J;; Mcnamara, Brian R. “A Chandra-VLA
Investigation of the X-Ray Cavity System and Radio Mini-Halo
in the Galaxy Cluster RBS 797" ApJ 753: 47 (15 pp), 2012.

Downes, T. P.; Welch, D.; Scott, K. S.; Austermann, J.; Wilson, G. W.;
Yun, M. S. “Calculating the transfer function of noise removal
by principal component analysis and application to AzTEC
deep-field observations” MNRAS 423: 529-542, 2012.

Eisenhardt, Peter R. M.; Wu, Jingwen; Tsai, Chao-Wei; Assef,
Roberto; Benford, Dominic; Blain, Andrew; Bridge, Carrie;
Condon, J. J.; Cushing, Michael C.; Cutri, Roc; Evans, Neal
J., Ii; Gelino, Chris; Griffith, Roger L.; Grillmair, Carl J.; Jarrett,
Tom; Lonsdale, Carol J.; Masci, Frank J.; Mason, Brian S.;
Petty, Sara; Sayers, Jack; Stanford, S. A.; Stern, Daniel;
Wright, Edward L.; Yan, Lin “The First Hyper-luminous Infrared
Galaxy Discovered by WISE” ApJ 755: 173 (11 pp), 2012.

Elias, N. M., li “Photon orbital angular momentum and torque
metrics for single telescopes and interferometers™ A&A 541:
101 (15 pp), 2012.

Ellison, Sara L.; Kanekar, Nissim; Prochaska, J. Xavier; Momjian,
Emmanuel; Worseck, Gabor “H | content, metallicities and
spin temperatures of damped and sub-damped Lya systems
in the redshift desert (0.6 < zabs < 1.7)” MNRAS 424: 293-312,
2012.

Elvis, M.; Hao, H.; Civano, F.; Brusa, M.; Salvato, M.; Bongiorno,
A.; Capak, P.; Zamorani, G.; Comastri, A.; Jahnke, K.; Lusso,
E.; Mainieri, V.; Trump, J. R.; Ho, L. C.; Aussel, H.; Cappelluti,
N.; Cisternas, M.; Frayer, D.; Gilli, R.; Hasinger, G.; Huchra,
J. P; Impey, C. D.; Koekemoer, A. M.; Lanzuisi, G.; Le Floc’H,
E.; Lilly, S. J.; Liu, Y.; Mccarthy, P; Mccracken, H. J.; Merloni,
A.; Roeser, H.-J.; Sanders, D. B.; Sargent, M.; Scoville, N.;
Schinnerer, E.; Schiminovich, D.; Silverman, J.; Taniguchi, Y.;
Vignali, C.; Urry, C. M.; Zamojski, M. A.; Zatloukal, M. “Spectral
Energy Distributions of Type 1 Active Galactic Nuclei in the
COSMOS Survey. I. The XMM-COSMOS Sample” ApJ 759: 6
(20 pp), 2012.

Erkal, Denis; Gnedin, Nickolay Y.; Kravtsov, Andrey V. “On the
Origin of the High Column Density Turnover in the H | Column

APPENDIX A: PUBLICATIONS

Density Distribution” ApJ 761: 54 (14 pp), 2012.

Erroz-Ferrer, Santiago; Knapen, Johan H.; Font, Joan; Beckman,
John E.; Falcén-Barroso, Jesls; Sdnchez-Gallego, José
Ramén; Athanassoula, E.; Bosma, Albert; Gadotti, Dimitri A.;
Mufioz-Mateos, Juan Carlos; Sheth, Kartik; Buta, Ronald J.;
Comeron, Sébastien; Gil De Paz, Armando; Hinz, Joannah L.;
Ho, Luis C.; Kim, Taehyun; Laine, Jarkko; Laurikainen, Eija;
Madore, Barry F.; Menéndez-Delmestre, Karin; Mizusawa,
Trisha; Regan, Michael W.; Salo, Heikki; Seibert, Mark “Ha
kinematics of S4G spiral galaxies - . NGC 864" MNRAS 427:
2938-2949, 2012.

Espada, D.; Komugi, S.; Muller, E.; Nakanishi, K.; Saito, M.
Tatematsu, K.; Iguchi, S.; Hasegawa, T.; Mizuno, N.; lono,
D.; Matsushita, S.; Trejo, A.; Chapillon, E.; Takahashi, S.; Su,
Y. N.; Kawamura, A.; Akiyama, E.; Hiramatsu, M.; Nagai, H.;
Miura, R. E.; Kurono, Y.; Sawada, T.; Higuchi, A. E.; Tachihara,
K.; Saigo, K.; Kamazaki, T. “Giant Molecular Clouds and Star
Formation in the Tidal Molecular Arm of NGC 4039” ApJ 760:
L25 (5 pp), 2012.

Espada, D.; Matsushita, S.; Peck, A. B.; Henkel, C.; Israel, F.; lono,
D. “Disentangling the Circumnuclear Environs of Centaurus A:
Gaseous Spiral Arms in a Giant Elliptical Galaxy” ApJ 756: L10
(5 pp), 2012.

Fan, Xu-Liang; Bai, Jin-Ming; Liu, Hong-Tao; Chen, Liang; Liao,
Neng-Hui “The connection between radio and y-ray emission
in Fermi/LAT blazars” Research in A&A 12: 1475-1485, 2012.

Farrah, Duncan; Urrutia, Tanya; Lacy, Mark; Efstathiou, Andreas;
Afonso, Jose; Coppin, Kristen; Hall, Patrick B.; Lonsdale,
Carol; Jarrett, Tom; Bridge, Carrie; Borys, Colin; Petty, Sara
“Direct Evidence for Termination of Obscured Star Formation
by Radiatively Driven Outflows in Reddened QSOs” ApJ 745:
178 (21 pp), 2012.

Feng, Chang; Aslanyan, Grigor; Manohar, Aneesh V.; Keating,
Brian; Paar, Hans P.; Zahn, Oliver “Measuring gravitational
lensing of the cosmic microwave background using cross
correlation with large scale structure” Physical Review D 86:
63519 (15 pp), 2012.

Fischer, William J.; Megeath, S. Thomas; Tobin, John J.; Stutz,
Amelia M.; Ali, Babar; Remming, lan; Kounkel, Marina;
Stanke, Thomas; Osorio, Mayra; Henning, Thomas; Manoj, P;
Wilson, T. L. “Multiwavelength Observations of V2775 Ori, an
Outbursting Protostar in L 1641: Exploring the Edge of the FU
Orionis Regime” ApJ 756: 99 (12 pp), 2012.

Fong, W.; Berger, E.; Margutti, R.; Zauderer, B. A.; Troja, E;
Czekala, I.; Chornock, R.; Gehrels, N.; Sakamoto, T.; Fox, D.
B.; Podsiadlowski, P. “A Jet Break in the X-Ray Light Curve of
Short GRB 111020A: Implications for Energetics and Rates” ApJ
756: 189 (12 pp), 2012.

Fontani, F.; Caselli, P.; Zhang, Q.; Brand, J.; Busquet, G.; Palau,
Aina “Temperature and kinematics of protoclusters with
intermediate  and high-mass stars: the case of [RAS
05345+3157" A&A 541: 32 (13 pp), 2012.

Fontani, F.; Palau, Aina; Busquet, G.; Isella, A.; Estalella, R;
Sanchez-Monge, A.; Caselli, P; Zhang, Q. “Dense gas in IRAS
20343+4129: an ultracompact H Il region caught in the act of
creating a cavity” MNRAS 423: 1691-1706, 2012.

Fortman, Sarah M.; Mcmillan, James P.; Neese, Christopher F;
Randall, Suzanna K.; Remijan, Anthony J.; Wilson, T. L.; De
Lucia, Frank C. “An analysis of a preliminary ALMA Orion KL
spectrum via the use of complete experimental spectra from
the laboratory” Journal of Molecular Spectroscopy 280:
41598, 2012.

Foyle, K.; Wilson, C. D.; Mentuch, E.; Bendo, G.; Dariush, A.; Parkin,






EES——

78

T.; Pohlen, M.; Sauvage, M.; Smith, M. W. L.; Roussel, H.;
Baes, M.; Boquien, M.; Boselli, A.; Clements, D. L.; Cooray, A.;
Davies, J. I; Eales, S. A;; Madden, S.; Page, M. J.; Spinoglio,
L. “The dust and gas properties of M83” MNRAS 421: 2917-
2929, 2012.

Frail, D. A.; Kulkarni, S. R.; Ofek, E. O.; Bower, G. C.; Nakar, E. “A
Revised View of the Transient Radio Sky” ApJ 747: 70 (12 pp),
2012.

Fraternali, Filippo; Tomassetti, Matteo “Estimating gas accretion in
disc galaxies using the Kennicutt-Schmidt law” MNRAS 426:
2166-2177, 2012.

Fu, Hai; Jullo, E.; Cooray, A.; Bussmann, R. S.; lvison, R. J.; Pérez-
Fournon, 1.; Djorgovski, S. G.; Scoville, N.; Yan, L.; Riechers,
D. A; Aguirre, J.; Auld, R.; Baes, M.; Baker, A. J.; Bradford,
M.; Cava, A.; Clements, D. L.; Dannerbauer, H.; Dariush, A.;
De Zotti, G.; Dole, H.; Dunne, L.; Dye, S.; Eales, S.; Frayer, D.;
Gavazzi, R.; Gurwell, M.; Harris, A. |.; Herranz, D.; Hopwood,
R.; Hoyos, C.; Ibar, E.; Jarvis, M. J.; Kim, S.; Leeuw, L.; Lupu,
R.; Maddox, S.; Martinez-Navajas, P.; Michatowski, M. J.;
Negrello, M.; Omont, A.; Rosenman, M.; Scott, D.; Serjeant, S.;
Smail, I.; Swinbank, A. M.; Valiante, E.; Verma, A.; Vieira, J.;
Wardlow, J. L.; Van Der Werf, P. “A Comprehensive View of
a Strongly Lensed Planck-Associated Submillimeter Galaxy”
ApJ 753:134 (12 pp), 2012.

Galvan-Madrid, R.; Goddi, C.; Rodriguez, L. F. “ALMA and VLA
observations of recombination lines and continuum toward
the Becklin-Neugebauer object in Orion” A&A 547: L3 (5 pp),
2012.

Galvin, T. J.; Filipovic, M. D.; Crawford, E. J.; Tothill, N. F. H.; Wong,
G. F.; De Horta, A. Y. “20 c¢cm VLA Radio-Continuum Study
of M31 - Images and Point Source Catalogues” Serbian
Astronomical Journal184: 41-68, 2012.

Galvin, Timothy J.; Filipovic, Miroslav D.; Crawford, Evan J.; Wong,
Graeme; Payne, Jeff L.; De Horta, Ain; White, Graeme L.;
Tothill, Nick; Draskovic, Danica; Pannuti, Thomas G.; Grimes,
Caleb K.; Cahall, Benjamin J.; Millar, William C.; Laine,
Seppo “Radio-continuum study of the Nearby sculptor group
galaxies. Part 1: NGC 300 at A=20 cm” A&SS 340: 133-142,
2012.

Giacintucci, Simona; O’Sullivan, Ewan; Clarke, Tracy E.; Murgia,
Matteo; Vrtilek, Jan M.; Venturi, Tiziana; David, Laurence P;
Raychaudhury, Somak; Athreya, Ramana M. “Recurrent Radio
Outbursts at the Center of the NGC 1407 Galaxy Group” ApJ
755:172 (14 pp), 2012.

Gibelyou, Cameron; Huterer, Dragan “Dipoles in the sky” MNRAS
427:1994-2021, 2012.

Giles, P. A;; Maughan, B. J.; Birkinshaw, M.; Worrall, D. M.; Lancaster,
K. “Separating the BL Lac and cluster X-ray emissions in Abell
689 with Chandra” MNRAS 419: 503-512, 2012.

Giroletti, M.; Hada, K.; Giovannini, G.; Casadio, C.; Beilicke, M.;
Cesarini, A.; Cheung, C. C.; Doi, A.; Krawczynski, H.; Kino, M.;
Lee, N. P; Nagai, H. “The kinematic of HST-1in the jet of M 87”
A&A 538: L10 (4 pp), 2012.

Giroletti, Marcello; Pavlidou, V.; Reimer, A.; Taylor, G. B.; Tosti, G.;
Giovannini, G.; Casadio, C.; Liuzzo, E.; Tamburri, S. “Radio-
faint BL Lac objects and their impact on the radio/gamma-
ray connection” Advances in Space Research 49: 1320-1326,
2012.

Glikman, Eilat; Urrutia, Tanya; Lacy, Mark; Djorgovski, S. George;
Mahabal, Ashish; Myers, Adam D.; Ross, Nicholas P,; Petitjean,
Patrick; Ge, Jian; Schneider, Donald P;; York, Donald G. “FIRST-
2MASS Red Quasars: Transitional Objects Emerging from the
Dust” ApJ 757: 51(21 pp), 2012.

Gonzdlez-Nuevo, J.; Lapi, A.; Fleuren, S.; Bressan, S.; Danese,

APPENDIX A: PUBLICATIONS

L.; De Zotti, G.; Negrello, M.; Cai, Z.-Y.; Fan, L.; Sutherland,
W.; Baes, M.; Baker, A. J.; Clements, D. L.; Cooray, A,
Dannerbauer, H.; Dunne, L.; Dye, S.; Eales, S.; Frayer, D. T;
Harris, A. 1.; Ivison, R.; Jarvis, M. J.; Michatowski, M. J.; Lépez-
Caniego, M.; Rodighiero, G.; Rowlands, K.; Serjeant, S.; Scott,
D.; Van Der Werf, P.; Auld, R.; Buttiglione, S.; Cava, A.; Dariush,
A.; Fritz, J.; Hopwood, R; Ibar, E.; Maddox, S.; Pascale, E.;
Pohlen, M.; Rigby, E.; Smith, D.; Temi, P. “Herschel-ATLAS:
Toward a Sample of “1000 Strongly Lensed Galaxies” ApJ
749: 65 (12 pp), 2012.

Gopal-Krishna; Mhaskey, Mukul; Wiita, Paul J.; Sirothia, S. K;;
Kantharia, N. G.; Ishwara-Chandra, C. H. “Radio continuum
emission and H1gas accretion in the NGC 5903/5898 compact
group of early-type galaxies” MNRAS 423: 1053-1059, 2012.

Governato, F.; Zolotov, A.; Pontzen, A.; Christensen, C.; Oh, S.
H.; Brooks, A. M.; Quinn, T.; Shen, S.; Wadsley, J. “Cuspy no
more: how outflows affect the central dark matter and baryon
distribution in A cold dark matter galaxies” MNRAS 422:1231-
1240, 2012.

Govoni, F.; Ferrari, C.; Feretti, L.; Vacca, V.; Murgia, M.; Giovannini,
G.; Perley, R.; Benoist, C. “Detection of diffuse radio emission
in the galaxy clusters A800, A910, A1550, and CL 1446+26”
A&A 545: 74 (12 pp), 2012.

Greaves, J. S.; Hales, A. S.; Mason, B. S.; Matthews, B. C. “Debris
discs at centimetre wavelengths: planetesimal populations
in young extrasolar Kuiper belts” MNRAS 423: L70-L74, 2012.

Griffith, Roger L.; Kirkpatrick, J. Davy; Eisenhardt, Peter R. M.; Gelino,
Christopher R.; Cushing, Michael C.; Benford, Dominic; Blain,
Andrew; Bridge, Carrie R.; Cohen, Martin; Cutri, Roc M.; Donoso,
Emilio; Jarrett, Thomas H.; Lonsdale, Carol; Mace, Gregory;
Mainzer, A.; Marsh, Ken; Padgett, Deborah; Petty, Sara; Ressler,
Michael E.; Skrutskie, Michael F.; Stanford, Spencer A.; Stern,
Daniel; Tsai, Chao-Wei; Wright, Edward L.; Wu, Jingwen; Yan, Lin
“Spitzer Photometry of WISE-selected Brown Dwarf and Hyper-
luminous Infrared Galaxy Candidates” AJ 144: 148 (10 pp), 2012.

Groves, Brent; Krause, Oliver; Sandstrom, Karin; Schmiedeke,
Anika; Leroy, Adam; Linz, Hendrik; Kapala, Maria; Rix, Hans-
Walter; Schinnerer, Eva; Tabatabaei, Fatemeh; Walter, Fabian;
Da Cunha, Elisabete “The heating of dust by old stellar
populations in the bulge of M31” MNRAS 426: 892-902, 2012.

Guidetti, D.; Laing, R. A; Croston, J. H.; Bridle, A. H.; Parma, P. “The
magnetized medium around the radio galaxy B2 0755+37: an
interaction with the intragroup gas” MNRAS 423: 1335-1350,
2012.

Guillemot, L.; Freire, P. C. C.; Cognard, I.; Johnson, T. J.; Takahashi,
Y.; Kataoka, J.; Desvignes, G.; Camilo, F.; Ferrara, E. C.;
Harding, A. K.; Janssen, G. H.; Keith, M.; Kerr, M.; Kramer, M.;
Parent, D.; Ransom, S. M.; Ray, P. S.; Saz Parkinson, P. M.;
Smith, D. A.; Stappers, B. W.; Theureau, G. “Discovery of the
millisecond pulsar PSR J2043+1711in a Fermi source with the
Nancay Radio Telescope” MNRAS 422:1294-1305, 2012.

Guillemot, L.; Johnson, T. J.; Venter, C.; Kerr, M.; Pancrazi, B.;
Livingstone, M.; Janssen, G. H.; Jaroenjittichai, P.; Kramer,
M.; Cognard, I.; Stappers, B. W.; Harding, A. K.; Camilo,
F.; Espinoza, C. M.; Freire, P. C. C.; Gargano, F.; Grove, J.
E.; Johnston, S.; Michelson, P. F.; Noutsos, A.; Parent, D.;
Ransom, S. M.; Ray, P. S.; Shannon, R.; Smith, D. A.; Theureau,
G.; Thorsett, S. E.; Webb, N. “Pulsed Gamma Rays from the
Original Millisecond and Black Widow Pulsars: A Case for
Caustic Radio Emission?” ApJ 744: 33 (13 pp), 2012.

Gupta, N.; Srianand, R.; Petitjean, P.; Bergeron, J.; Noterdaeme, P;
Muzahid, S. “Search for cold gas in strong Mg Il absorbers at
0.5 <z <15: Nature and evolution of 21-cm absorbers” A&A
544: 21(25 pp), 2012.



Hada, Kazuhiro; Kino, Motoki; Nagai, Hiroshi; Doi, Akihiro;
Hagiwara, Yoshiaki; Honma, Mareki; Giroletti, Marcello;
Giovannini, Gabriele; Kawaguchi, Noriyuki “VLBI Observations
of the Jet in M 87 during the Very High Energy y-Ray Flare in
2010 April” ApJ 760: 52 (5 pp), 2012.

Halpern, J. P; Gotthelf, E. V.; Camilo, F. “Spin-down Measurement
of PSR J1813-1749: The Energetic Pulsar Powering HESS
J1813-178” ApJ 753: L14 (5 pp), 2012.

Hardcastle, M. J.; Massaro, F.; Harris, D. E.; Baum, S. A.; Bianchi,
S.; Chiaberge, M.; Morganti, R.; O’'Dea, C. P.; Siemiginowska,
A.“The Nature of the jet-driven outflow in the radio galaxy 3C
305" MNRAS 424:1774-1789, 2012.

Harris, A. I.; Baker, A. J.; Frayer, D. T.; Smail, lan; Swinbank, A.
M.; Riechers, D. A.; Van Der Werf, P. P.; Auld, R.; Baes, M.;
Bussmann, R. S.; Buttiglione, S.; Cava, A.; Clements, D. L.;
Cooray, A.; Dannerbauer, H.; Dariush, A.; De Zotti, G.; Dunne,
L.; Dye, S.; Eales, S.; Fritz, J.; Gonzdlez-Nuevo, J.; Hopwood,
R.; Ibar, E.; Ivison, R. J.; Jarvis, M. J.; Maddox, S.; Negrello,
M.; Rigby, E.; Smith, D. J. B.; Temi, P.; Wardlow, J. “Blind
Detections of CO J =1-0 in 11 H-ATLAS Galaxies at z = 2.1-3.5
with the GBT/Zpectrometer” ApJ 752: 152 (14 pp), 2012.

Hassall, T. E.; Stappers, B. W.; Hessels, J. W. T.; Kramer, M.; Alexov,
A.; Anderson, K.; Coenen, T.; Karastergiou, A.; Keane, E. F.;
Kondratiev, V. I.; Lazaridis, K.; Van Leeuwen, J.; Noutsos,
A.; Serylak, M.; Sobey, C.; Verbiest, J. P. W.; Weltevrede, P.;
Zagkouris, K.; Fender, R.; Wijers, R. A. M. J.; Bdhren, L.; Bell,
M. E.; Broderick, J. W.; Corbel, S.; Daw, E. J.; Dhillon, V. S.;
Eisloffel, J.; Falcke, H.; GrieRmeier, J.-M.; Jonker, P; Law, C.;
Markoff, S.; Miller-Jones, J. C. A.; Osten, R.; Rol, E.; Scaife, A.
M. M.; Scheers, B.; Schellart, P.; Spreeuw, H.; Swinbank, J.;
Ter Veen, S.; Wise, M. W.; Wijnands, R.; Wucknitz, O.; Zarka,
P, Asgekar, A.; Bell, M. R.; Bentum, M. J.; Bernardi, G.; Best,
P; Bonafede, A.; Boonstra, A. J.; Brentjens, M.; Brouw, W. N.;
Briiggen, M.; Butcher, H. R.; Ciardi, B.; Garrett, M. A.; Gerbers,
M.; Gunst, A. W.; Van Haarlem, M. P; Heald, G.; Hoeft, M.;
Holties, H.; De Jong, A.; Koopmans, L. V. E.; Kuniyoshi, M.;
Kuper, G.; Loose, G. M.; Maat, P;; Masters, J.; Mckean, J. P;
Meulman, H.; Mevius, M.; Munk, H.; Noordam, J. E.; Orrd,
E.; Paas, H.; Pandey-Pommier, M.; Pandey, V. N.; Pizzo, R.;
Polatidis, A.; Reich, W.; Réttgering, H.; Sluman, J.; Steinmetz,
M.; Sterks, C. G. M.; Tagger, M.; Tang, Y.; Tasse, C.; Vermeulen,
R.; Van Weeren, R. J.; Wijnholds, S. J.; Yatawatta, S. “Wide-
band simultaneous observations of pulsars: disentangling
dispersion measure and profile variations” A&A 543: 66 (20
pp), 2012.

Helmboldt, J. F. “Insights into the Nature of northwest-to-southeast
aligned ionospheric wavefronts from contemporaneous
Very Large Array and ionosonde observations” Journal of
Geophysical Research (Space Physics) 117: A07310 (pp), 2012.

Helmboldt, J. F; Intema, H. T. “Very large array observations of
disturbed ion flow from the plasmasphere to the nighttime
ionosphere” Radio Science 47: RSOK03 (20 pp), 2012.

Helmboldt, J. F; Lane, W. M.; Cotton, W. D. “Climatology of
midlatitude ionospheric disturbances from the Very Large
Array Low-frequency Sky Survey” Radio Science 47: 5008 (19
pp), 2012.

Helmboldt, J. F.; Lazio, T. J. W.; Intema, H. T; Dymond, K. F. “A
new technique for spectral analysis of ionospheric TEC
fluctuations observed with the Very Large Array VHF system:
From QP echoes to MSTIDs” Radio Science 47: RSOLO2 (21pp),
2012.

Helmboldt, J. F; Lazio, T. J. W,; Intema, H. T.; Dymond, K. F. “High-
precision measurements of ionospheric TEC gradients with
the Very Large Array VHF system” Radio Science 47: RSOK02

(13 pp), 2012.

Herrera, C. N.; Boulanger, F.; Nesvadba, N. P. H.; Falgarone, E.
“ALMA CO and VLT/SINFONI H2 observations of the Antennae
overlap region: mass and energy dissipation” A&A 538: L9 (4
pp), 2012.

Herrera-Camus, Rodrigo; Fisher, David B.; Bolatto, Alberto D.;
Leroy, Adam K.; Walter, Fabian; Gordon, Karl. D.; Roman-
Duval, Julia; Donaldson, Jessica; Meléndez, Marcio; Cannon,
John M. “Dust-to-gas Ratio in the Extremely Metal-poor
Galaxy | Zw 18" ApJ 752: 112 (8 pp), 2012.

Hess, Kelley M.; Wilcots, Eric M.; Hartwick, Victoria L. “Fresh
Activity in Old Systems: Radio AGNs in Fossil Groups of
Galaxies” AJ 144: 48 (10 pp), 2012.

Hirota, Tomoya; Kim, Mi Kyoung; Honma, Mareki “The First
Detection of the 232 GHz Vibrationally Excited H20 Maser in
Orion KL with ALMA” ApJ 757: L1(5 pp), 2012.

Hlavacek-Larrondo, J.; Fabian, A. C.; Edge, A. C.; Ebeling, H.;
Sanders, J. S.; Hogan, M. T.; Taylor, G. B. “Extreme AGN
feedback in the MAssive Cluster Survey: a detailed study of
X-ray cavities at z>0.3” MNRAS 421: 1360-1384, 2012.

Hoare, M. G.; Purcell, C. R.; Churchwell, E. B.; Diamond, P.; Cotton,
W. D.; Chandler, C. J.; Smethurst, S.; Kurtz, S. E.; Mundy, L. G.;
Dougherty, S. M.; Fender, R. P.; Fuller, G. A.; Jackson, J. M.;
Garrington, S. T.; Gledhill, T. R.; Goldsmith, P. F.;; Lumsden, S.
L.; Marti, J.; Moore, T. J. T.; Muxlow, T. W. B.; Oudmaijer, R. D.;
Pandian, J. D.; Paredes, J. M.; Shepherd, D. S.; Spencer, R.
E.; Thompson, M. A.; Umana, G.; Urquhart, J. S.; Zijlstra, A. A.
“The Coordinated Radio and Infrared Survey for High-Mass
Star Formation (The CORNISH Survey). I. Survey Design” PASP
124: 939-955, 2012.

Hodge, J. A;; Carilli, C. L.; Walter, F.; De Blok, W. J. G.; Riechers,
D.; Daddi, E.; Lentati, L. “Evidence for a Clumpy, Rotating Gas
Disk in a Submillimeter Galaxy at z = 4" ApJ 760: 11 (14 pp),
2012.

Hoffman, lan M. “New Maser Emission from Nonmetastable
Ammonia in NGC 7538. lll. Detection of the (10,6) Transition
and a Velocity Gradient” ApJ 759: 76 (6 pp), 2012.

Hoffmann, Volker; Romeo, Alessandro B. “The effect of ISM
turbulence on the gravitational instability of galactic discs”
MNRAS 425: 1511-1520, 2012.

Hovatta, Talvikki; Lister, Matthew L.; Aller, Margo F.; Aller, Hugh
D.; Homan, Daniel C.; Kovalev, Yuri Y.; Pushkarev, Alexander
B.; Savolainen, Tuomas “MOJAVE: Monitoring of Jets in Active
Galactic Nuclei with VLBA Experiments. VIII. Faraday Rotation
in Parsec-scale AGN Jets” AJ 144:105 (34 pp), 2012.

Hsu, Wen-Hsin; Hartmann, Lee; Allen, Lori; Herndndez, Jesus;
Megeath, S. T.; Mosby, Gregory; Tobin, John J.; Espaillat,
Catherine “The Low-mass Stellar Population in L1647:
Evidence for Environmental Dependence of the Stellar Initial
Mass Function” ApJ 752: 59 (18 pp), 2012.

Hughes, A. Meredith; Wilner, David J.; Mason, Brian; Carpenter,
John M.; Plambeck, Richard; Chiang, Hsin-Fang; Andrews,
Sean M.; Williams, Jonathan P.; Hales, Antonio; Su, Kate;
Chiang, Eugene; Dicker, Simon; Korngut, Phil; Devlin, Mark
“Confirming the Primarily Smooth Structure of the Vega Debris
Disk at Millimeter Wavelengths” ApJ 750: 82 (9 pp), 2012.

Hunter, Deidre A.; Ficut-Vicas, Dana; Ashley, Trisha; Brinks, Elias;
Cigan, Phil; Elmegreen, Bruce G.; Heesen, Volker; Herrmann,
Kimberly A.; Johnson, Megan; Oh, Se-Heon; Rupen, Michael
P.; Schruba, Andreas; Simpson, Caroline E.; Walter, Fabian;
Westpfahl, David J.; Young, Lisa M.; Zhang, Hong-Xin “Little
Things” AJ 144: 134 (29 pp), 2012.

lanjomasimanana, R.; De Blok, W. J. G.; Walter, Fabian; Heald,
George H. “The Shapes of the H | Velocity Profiles of the

79



EES——

80

THINGS Galaxies” AJ 144: 96 (25 pp), 2012.

Immer, K.; Menten, K. M.; Schuller, F;; Lis, D. C. “A multi-wavelength
view of the Galactic center dust ridge reveals little star
formation” A&A 548:120 (8 pp), 2012.

Irwin, Judith; Beck, Rainer; Benjamin, R. A.; Dettmar, Ralf-Jirgen;
English, Jayanne; Heald, George; Henriksen, Richard N.;
Johnson, Megan; Krause, Marita; Li, Jiang-Tao; Miskolczi,
Arpad; Mora, Silvia Carolina; Murphy, E. J.; Oosterloo, Tom;
Porter, Troy A.; Rand, Richard J.; Saikia, D. J.; Schmidt, Philip;
Strong, A. W.; Walterbos, Rene; Wang, Q. Daniel; Wiegert,
Theresa “Continuum Halos in Nearby Galaxies: An EVLA
Survey (CHANG-ES). II. First Results on NGC 4631” AJ 144: 44
(13 pp), 2012.

Irwin, Judith; Beck, Rainer; Benjamin, R. A.; Dettmar, Ralf-Jirgen;
English, Jayanne; Heald, George; Henriksen, Richard N.;
Johnson, Megan; Krause, Marita; Li, Jiang-Tao; Miskolczi,
Arpad; Mora, Silvia Carolina; Murphy, E. J.; Oosterloo, Tom;
Porter, Troy A.; Rand, Richard J.; Saikia, D. J.; Schmidt, Philip;
Strong, A. W.; Walterbos, Rene; Wang, Q. Daniel; Wiegert,
Theresa “Continuum Halos in Nearby Galaxies: An EVLA
Survey (CHANG-ES). I. Introduction to the Survey” AJ 144: 43
(9 pp), 2012.

Ivison, R. J.; Smail, lan; Amblard, A.; Arumugam, V.; De Breuck,
C.; Emonts, B. H. C; Feain, I.; Greve, T. R.; Haas, M.; Ibar,
E.; Jarvis, M. J.; Kovdcs, A.; Lehnert, M. D.; Nesvadba, N. P.
H.; Rottgering, H. J. A.; Seymour, N.; Wylezalek, D. “Gas-rich
mergers and feedback are ubiquitous amongst starbursting
radio galaxies, as revealed by the VLA, IRAM PdBI and
Herschel” MNRAS 425:1320-1331, 2012.

Jaeger, T.R.; Hyman, S. D.; Kassim, N. E.; Lazio, T. J. W. “Discovery
of a Meter-wavelength Radio Transient in the SWIRE Deep
Field: 1046+59” AJ143: 96 9 pp), 2012.

Ji, W-G.; Zhou, J.-J.; Esimbek, J.; Wu, Y.-F.; Wu, G.; Tang, X.-D. “The
infrared dust bubble N22: an expanding H ii region and the
star formation around it” A&A 544: 39 (10 pp), 2012.

Johnson, M. D.; Gwinn, C. R.; Demorest, P. “Constraining the
Vela Pulsar’s Radio Emission Region Using Nyquist-limited
Scintillation Statistics” ApJ 758: 8 (10 pp), 2012.

Johnson, Megan; Hunter, Deidre A.; Oh, Se-Heon; Zhang, Hong-
Xin; Elmegreen, Bruce; Brinks, Elias; Tollerud, Erik; Herrmann,
Kimberly “The Stellar and Gas Kinematics of the LITTLE
THINGS Dwarf Irregular Galaxy NGC 1569” AJ 144: 152 (22
pp), 2012.

Jones, Courtney; Dickey, John M. “Kinematic Distance Assignments
with H | Absorption” ApJ 753: 62 (19 pp), 2012.

Jones, David I.; Crocker, Roland M.; Reich, Wolfgang; Ott, Jiirgen;
Aharonian, Felix A. “Magnetic Substructure in the Northern
Fermi Bubble Revealed by Polarized Microwave Emission”
ApJ 747 L12 (4 pp), 2012.

Jones, P. A; Burton, M. G.; Cunningham, M. R.; Requena-Torres,
M. A.; Menten, K. M.; Schilke, P.; Belloche, A.; Leurini, S.;
Martin-Pintado, J.; Ott, J.; Walsh, A. J. “Spectral imaging of
the Central Molecular Zone in multiple 3-mm molecular lines”
MNRAS 419: 2961-2986, 2012.

Jonker, P. G.; Miller-Jones, J. C. A.; Homan, J.; Tomsick, J.;
Fender, R. P,; Kaaret, P.; Markoff, S.; Gallo, E. “The black hole
candidate MAXI J1659-152 in and towards quiescence in X-ray
and radio” MNRAS 423: 3308-3315, 2012.

Jorgensen, Jes K.; Favre, Cécile; Bisschop, Suzanne E.; Bourke,
Tyler L.; Van Dishoeck, Ewine F.; Schmalzl, Markus “Detection
of the Simplest Sugar, Glycolaldehyde, in a Solar-type
Protostar with ALMA” ApJ 757: L4 (6 pp), 2012.

Kaczmarek, Jane F.; Wilcots, Eric M. “High-resolution H |
Distributions and Multi-wavelength Analyses of Magellanic

APPENDIX A: PUBLICATIONS

Spirals NGC 4618 and NGC 4625” AJ 144: 67 (13 pp), 2012.

Kadler, M.; Eisenacher, D.; Ros, E.; Mannheim, K.; Elsdsser, D.;
Bach, U. “The blazar-like radio structure of the TeV source IC
310" A&A 538: L1 (4 pp), 2012.

Kale, Ruta; Dwarakanath, K. S. “Multi-frequency Studies of Radio
Relics in the Galaxy Clusters A4038, A1664, and A786” ApJ
744: 46 (13 pp), 2012.

Kale, Ruta; Dwarakanath, K. S.; Bagchi, Joydeep; Paul, Surajit
“Spectral and polarization study of the double relics in Abell
3376 using the Giant Metrewave Radio Telescope and the
Very Large Array” MNRAS 426: 1204-1211, 2012.

Kale, Ruta; Dwarakanath, K. S.; Bagchi, Joydeep; Paul, Surajit
“Spectral and polarization study of the double relics in Abell
3376 using the Giant Metrewave Radio Telescope and the
Very Large Array” MNRAS 426: 1204-1211, 2012.

Kanekar, N.; Langston, G. I.; Stocke, J. T,; Carilli, C. L.; Menten, K. M.
“Constraining Fundamental Constant Evolution with H | and
OH Lines” ApJ 746: 116 (5 pp), 2012.

Kantharia, N. G. “Studies of novae at GMRT frequencies” BASI 40:
311, 2012.

Kaplan, D. L.; Stovall, K.; Ransom, S. M.; Roberts, M. S. E.; Kotulla,
R.; Archibald, A. M.; Biwer, C. M.; Boyles, J.; Dartez, L.; Day, D.
F; Ford, A. J;; Garcia, A.; Hessels, J. W. T.; Jenet, F. A.; Karako,
C.; Kaspi, V. M.; Kondratiev, V. |.; Lorimer, D. R.; Lynch, R. S,;
Mclaughlin, M. A.; Rohr, M. D. W.; Siemens, X.; Stairs, I. H.; Van
Leeuwen, J. “Discovery of the Optical/Ultraviolet/Gamma-Ray
Counterpart to the Eclipsing Millisecond Pulsar J1816+4510”
ApJ 753: 174 (10 pp), 2012.

Kasliwal, Mansi M.; Kulkarni, S. R.; Gal-Yam, Avishay; Nugent, Peter
E.; Sullivan, Mark; Bildsten, Lars; Yaron, Ofer; Perets, Hagai
B.; Arcavi, lair; Ben-Ami, Sagi; Bhalerao, Varun B.; Bloom,
Joshua S.; Cenko, S. Bradley; Filippenko, Alexei V.; Frail,
Dale A.; Ganeshalingam, Mohan; Horesh, Assaf;, Howell, D.
Andrew; Law, Nicholas M.; Leonard, Douglas C.; Li, Weidong;
Ofek, Eran O.; Polishook, David; Poznanski, Dovi; Quimby,
Robert M.; Silverman, Jeffrey M.; Sternberg, Assaf;, Xu, Dong
“Calcium-rich Gap Transients in the Remote Outskirts of
Galaxies” ApJ 755: 161 (14 pp), 2012.

Kaufman, Michele; Grupe, Dirk; Elmegreen, Bruce G.; Elmegreen,
Debra M.; Struck, Curtis; Brinks, Elias “NGC 2207/IC 2163: A
Grazing Encounter with Large-scale Shocks™ AJ 144: 156 (25
pp), 2012.

Ker, L. M.; Best, P. N; Rigby, E. E.; Réttgering, H. J. A.; Gendre, M.
A. “New insights on the z--a correlation from complete radio
samples” MNRAS 420: 2644-2661, 2012.

Kerr, M.; Camilo, F.; Johnson, T. J.; Ferrara, E. C.; Guillemot, L.;
Harding, A. K.; Hessels, J.; Johnston, S.; Keith, M.; Kramer, M.;
Ransom, S. M.; Ray, P. S.; Reynolds, J. E.; Sarkissian, J.; Wood,
K. S. “Five New Millisecond Pulsars from a Radio Survey of
14 Unidentified Fermi-LAT Gamma-Ray Sources” ApJ 748: L2
(6 pp), 2012.

Kharb, P; Capetti, A;; Axon, D. J.; Chiaberge, M.; Grandi, P;
Robinson, A.; Giovannini, G.; Balmaverde, B.; Macchetto, D.;
Montez, R. “Examining the Radio-loud/Radio-quiet Dichotomy
with New Chandra and VLA Observations of 13 UGC Galaxies”
AJ 143:78 (12 pp), 2012.

Kharb, P.; Lister, M. L.; Marshall, H. L.; Hogan, B. S. “Chandra and
HST Imaging of the Quasars PKS B0106+013 and 3C 345:
Inverse Compton X-Rays and Magnetized Jets” ApJ 748: 81
(13 pp), 2012.

Kharb, P.; O'Dea, C. P; Tilak, A.; Baum, S. A.; Haynes, E.; Noel-
Storr, J.; Fallon, C.; Christiansen, K. “VLBA and Chandra
Observations of Jets in FRI Radio Galaxies: Constraints on Jet
Evolution” ApJ 754: 1 (17 pp), 2012.



Kim, Taehyun; Sheth, Kartik; Hinz, Joannah L.; Lee, Myung Gyoon;
Zaritsky, Dennis; Gadotti, Dimitri A.; Knapen, Johan H,;
Schinnerer, Eva; Ho, Luis C.; Laurikainen, Eija; Salo, Heikki;
Athanassoula, E.; Bosma, Albert; De Swardt, Bonita; Mufioz-
Mateos, Juan-Carlos; Madore, Barry F.; Comerén, Sébastien;
Regan, Michael W.; Menéndez-Delmestre, Karin; Gil De Paz,
Armando; Seibert, Mark; Laine, Jarkko; Erroz-Ferrer, Santiago;
Mizusawa, Trisha “Early-type Galaxies with Tidal Debris
and Their Scaling Relations in the Spitzer Survey of Stellar
Structure in Galaxies (S4G)” ApJ 753: 43 (18 pp), 2012.

Kimberk, Robert S.; Hunter, Todd R.; Leiker, Patrick S.; Blundell,
Raymond; Nystrom, George U.; Petitpas, Glen R.; Test, John;
Wilson, Robert W.; Yamaguchi, Paul; Young, Kenneth H. “A
Multi-Baseline 12 GHz Atmospheric Phase Interferometer with
One Micron Path Length Sensitivity” Journal of Astronomical
Instrumentation 1: 50002 (12 pp), 2012.

King, A. L.; Miller, J. M.; Raymond, J.; Fabian, A. C.; Reynolds,
C. S.; Kallman, T. R.; Maitra, D.; Cackett, E. M.; Rupen, M. P.
“An Extreme X-Ray Disk Wind in the Black Hole Candidate
IGR J17091-3624" ApJ 746: L20 (5 pp), 2012.

Kirsten, F.; Vlemmings, W. H. T. “No evidence for a central IMBH in
M 15" A&A 542: 44 (5 pp), 2012.

Koch, Robert H.; Wolf, George W.; Hull, Anthony B.; Elias, Nicholas
M., Ii; Holenstein, Bruce D.; Mitchell, Richard J. “The Penn
Polarimeters” Journal of Astronomy and Space Sciences 29:
69-77, 2012.

Konar, C.; Hardcastle, M. J.; Jamrozy, M.; Croston, J. H.; Nandi,
S. “Rejuvenated radio galaxies JO041+3224 and J1835+6204:
how long can the quiescent phase of nuclear activity last?”
MNRAS 424:1061-1076, 2012.

Konstantopoulos, I. S.; Gallagher, S. C.; Fedotov, K.; Durrell,
P. R.; Tzanavaris, P; Hill, A. R.; Zabludoff, A. I.; Maier, M. L.;
Elmegreen, D. M.; Charlton, J. C.; Johnson, K. E.; Brandt, W.
N.; Walker, L. M.; Eracleous, M.; Maybhate, A.; Gronwall, C.;
English, J.; Hornschemeier, A. E.; Mulchaey, J. S. “The Merger
History, Active Galactic Nucleus, and Dwarf Galaxies of
Hickson Compact Group 59” ApJ 745: 30 (22 pp), 2012.

Krauss, M. I.; Soderberg, A. M.; Chomiuk, L.; Zauderer, B. A;
Brunthaler, A.; Bietenholz, M. F.; Chevalier, R. A.; Fransson, C.;
Rupen, M. “Expanded Very Large Array Observations of the
Radio Evolution of SN 2011dh” ApJ 750: L40, 2012.

Kurczynski, Peter; Gawiser, Eric; Huynh, Minh; Ivison, Rob J;
Treister, Ezequiel; Smail, lan; Blanc, Guillermo A.; Cardamone,
Carolin N.; Greve, Thomas R.; Schinnerer, Eva; Urry, Meg; Van
Der Werf, Paul “Panchromatic Estimation of Star Formation
Rates in BzK Galaxies at 1<z < 3" ApJ 750: 117 (15 pp), 2012.

Kuznetsov, A. A;; Doyle, J. G;; Yu, S.; Hallinan, G.; Antonova, A.;
Golden, A. “Comparative Analysis of Two Formation Scenarios
of Bursty Radio Emission from Ultracool Dwarfs™ ApJ 746: 99
(8 pp), 2012.

Lacki, Brian C. “Olber’s paradox for superluminal neutrinos:
constraining extreme neutrino speeds at TeV-ZeV energies
with the diffuse neutrino background” Journal of Cosmology
and Astro-Particle Physics 1: 054 (16 pp), 2012.

Laing, R. A; Bridle, A. H. “Relativistic jet models for two low-
luminosity radio galaxies: evidence for backflow?” MNRAS
424:1149-1169, 2012.

Lane, W. M.; Cotton, W. D.; Helmboldt, J. F.; Kassim, N. E. “VLSS
redux: Software improvements applied to the Very Large
Array Low-Frequency Sky Survey” Radio Science 47: RSOK04
(9 pp), 2012.

Law, Casey J.; Bower, Geoffrey C. “All Transients, All the Time:
Real-time Radio Transient Detection with Interferometric
Closure Quantities” ApJ 749: 143 (7 pp), 2012.

Law, Casey J.; Bower, Geoffrey C.; Pokorny, Martin; Rupen, Michael

P.; Sowinski, Ken “The RRAT Trap: Interferometric Localization
of Radio Pulses from J0628+0909” ApJ 760: 124 (6 pp), 2012.

Lazarova, Mariana S.; Canalizo, Gabriela; Lacy, Mark; Sajina, Anna
“The Nature of LoBAL QSOs. I. SEDs and Mid-infrared Spectral
Properties” ApJ 755: 29 (25 pp), 2012.

Lazarus, P; Kaspi, V. M.; Champion, D. J.; Hessels, J. W. T.; Dib, R.
“Constraining Radio Emission from Magnetars™ ApJ 744: 97
(9 pp), 2012.

Le Bertre, T.; Matthews, L. D.; Gérard, E.; Libert, Y. “Discovery of a
detached H | gas shell surrounding a Orionis” MNRAS 422:
3433-3443, 2012.

Leahy, D. A;; Tian, W. W. “The HI absorption distance of HESS
J1943+213 favours its extragalactic Nature “ A&A 539: 128 (2
pp), 2012.

Lebach, D. E.; Bartel, N.; Bietenholz, M. F.; Campbell, R. M.; Gordon,
D.; Lederman, J. |.; Lestrade, J.-F.; Ransom, R. R.; Ratner, M. |.;
Shapiro, I. I. “VLBI for Gravity Probe B. IV. A New Astrometric
Analysis Technique and a Comparison with Results from Other
Techniques” ApJ SS 201: 4 (13 pp), 2012.

Lee, Katherine; Looney, Leslie; Johnstone, Doug; Tobin, John
“Filamentary Star Formation: Observing the Evolution toward
Flattened Envelopes” ApJ 761: 171 (9 pp), 2012.

Lee, Min-Young; Stanimirovic, Snezana; Douglas, Kevin A.; Knee,
Lewis B. G.; Di Francesco, James; Gibson, Steven J.; Begum,
Ayesha; Grcevich, Jana; Heiles, Carl; Korpela, Eric J.; Leroy,
Adam K.; Peek, J. E. G.; Pingel, Nickolas M.; Putman, Mary E.;
Saul, Destry “A High-resolution Study of the H I-H2 Transition
across the Perseus Molecular Cloud” ApJ 748: 75 (23 pp),
2012.

Lelli, F.; Verheijen, M.; Fraternali, F.; Sancisi, R. “Dynamics of
starbursting dwarf galaxies. Il. UGC 4483” A&A 544: 145 11 pp),
2012.

Lelli, F.; Verheijen, M.; Fraternali, F.; Sancisi, R. “Dynamics of
starbursting dwarf galaxies: | Zw 18” A&A 537:72 (13 pp), 2012.

Lemaux, B. C.; Gal, R. R.; Lubin, L. M.; Kocevski, D. D.; Fassnacht,
C. D.; Mcgrath, E. J.; Squires, G. K.; Surace, J. A,; Lacy, M.
“The Assembly of the Red Sequence at z ™ 1: The Color and
Spectral Properties of Galaxies in the Cl1604 Supercluster”
ApJ 745:106 (29 pp), 2012.

Leroy, Adam K.; Bigiel, Frank; De Blok, W. J. G.; Boissier, Samuel;
Bolatto, Alberto; Brinks, Elias; Madore, Barry; Munoz-Mateos,
Juan-Carlos; Murphy, Eric; Sandstrom, Karin; Schruba,
Andreas; Walter, Fabian “Estimating the Star Formation Rate
at 1kpc Scales in nearby Galaxies™ AJ 144: 3 (31 pp), 2012.

Leto, P.; Trigilio, C.; Buemi, C. S.; Leone, F.; Umana, G. “Searching
for a CU Virginis-type cyclotron maser from o Orionis E: the
role of the magnetic quadrupole component” MNRAS 423:
1766-1774, 2012.

Li, Di; Goldsmith, Paul F. “Is the Taurus B213 Region a True
Filament?:  Observations of Multiple Cyanoacetylene
Transitions” ApJ 756: 12 (8 pp), 2012.

Li, J. J.; Moscadelli, L.; Cesaroni, R.; Furuya, R. S.; Xu, Y.; Usuda, T,;
Menten, K. M.; Pestalozzi, M.; Elia, D.; Schisano, E. “Massive
Star Formation toward G28.87+0.07 (IRAS 18411-0338)
Investigated by Means of Maser Kinematics and Radio to
Infrared Continuum Observations™ ApJ 749: 47 (16 pp), 2012.

Li, Nan; Wang, Jun-Jie “Multi-wavelength study of two possible
cloud-cloud collision regions: IRAS 02459+6029 and IRAS
22528+5936” Research in A&A 12:1269-1279, 2012.

Lico, R.; Giroletti, M.; Orienti, M.; Giovannini, G.; Cotton, W,
Edwards, P. G.; Fuhrmann, L.; Krichbaum, T. P.;; Sokolovsky, K.
V.; Kovalev, Y. Y.; Jorstad, S.; Marscher, A.; Kino, M.; Paneque,
D.; Perez-Torres, M. A; Piner, G. “VLBA monitoring of Mrk 421
at 15 GHz and 24 GHz during 2011” A&A 545: 117 (9 pp), 2012.

Lidman, C.; Suherli, J.; Muzzin, A.; Wilson, G.; Demarco, R.; Brough,

81



EES——

82

S.; Rettura, A.; Cox, J.; Degroot, A,; Yee, H. K. C.; Gilbank, D.;
Hoekstra, H.; Balogh, M.; Ellingson, E.; Hicks, A.; Nantais,
J.; Noble, A; Lacy, M.; Surace, J.; Webb, T. “Evidence for
significant growth in the stellar mass of brightest cluster
galaxies over the past 10 billion years” MNRAS 427: 550-568,
2012.

Lindner, Robert R.; Baker, Andrew J.; Beelen, Alexandre; Owen,
Frazer N.; Polletta, Maria “Detection of Iron Ko. Emission from
a Complete Sample of Submillimeter Galaxies” ApJ 757: 3 (11
pp), 2012.

Linford, J. D.; Taylor, G. B.; Romani, R. W.; Helmboldt, J. F.; Readhead,
A. C. S.; Reeves, R.; Richards, J. L. “Contemporaneous VLBA
5 GHz Observations of Large Area Telescope Detected
Blazars” ApJ 744:177 (21 pp), 2012.

Linford, J. D.; Taylor, G. B.; Schinzel, F. K. “Gamma-Ray Loudness,
Synchrotron Peak Frequency, and Parsec-scale Properties of
Blazars Detected by the Fermi Large Area Telescope” ApJ
757: 25 (14 pp), 2012.

Liszt, H. S. “Rotational excitation of simple polar molecules by H2
and electrons in diffuse clouds” A&A 538: 27 (8 pp), 2012.
Liszt, H. S.; Pety, J. “Imaging diffuse clouds: bright and dark gas

mapped in CO” A&A 541: 58 (23 pp), 2012.

Liszt, H. S.; Ziurys, L. M. “Carbon Isotope Fractionation and
Depletion in TMC1” ApJ 747: 55 (9 pp), 2012.

Liszt, Harvey; Sonnentrucker, Paule; Cordiner, Martin; Gerin,
Maryvonne “The Abundance of C3H2 and Other Small
Hydrocarbons in the Diffuse Interstellar Medium” ApJ 753:
L28 (5 pp), 2012.

Liu, Hauyu Baobab; Hsieh, Pei-Ying; Ho, Paul T. P.; Su, Yu-Nung;
Wright, Melvyn; Sun, Ai-Lei; Minh, Young Chol “Milky Way
Supermassive Black Hole: Dynamical Feeding from the
Circumnuclear Environment” ApJ 756: 195 (9 pp), 2012.

Liu, Hauyu Baobab; Jiménez-Serra, Izaskun; Ho, Paul T. P.; Chen,
Huei-Ru; Zhang, Qizhou; Li, Zhi-Yun “Fragmentation and
OB Star Formation in High-mass Molecular Hub-Filament
Systems” ApJ 756: 10 (26 pp), 2012.

Liu, Lijie; Gao, Yu “The global star formation law of galaxies
revisited in the radio continuum” Science in China G: Physics
and Astronomy 55: 347-353, 2012.

Liu, Xiang; Mi, Ligong; Liu, Baorong; Li, Quanwei “Correlations
between the peak flux density and the position angle of inner-
jetin three blazars” A&SS 342: 465-473, 2012.

Lockman, Felix J.; Free, Nicole L.; Shields, Joseph C. “The Neutral
Hydrogen Bridge between M31 and M33” AJ 144: 52 (7 pp),
2012.

Lomax, Jamie R.; Hoffman, Jennifer L.; Elias, Nicholas M., [i;
Bastien, Fabienne A.; Holenstein, Bruce D. “Geometrical
Constraints on the Hot Spot in Beta Lyrae” ApJ 750: 59 (13),
2012.

Lopez-Corredoira, M.; Perucho, M. “Kinetic power of quasars and
statistical excess of MOJAVE superluminal motions™ A&A 544:
56 (10 pp), 2012.

Lu, R-S.; Shen, Z.-Q.; Krichbaum, T. P.; Iguchi, S.; Lee, S.-S.; Zensus,
J. A. “The parsec-scale jet of PKS 1749+096” A&A 544: 89 (22
pp), 2012.

Lupu, R. E.; Scott, K. S.; Aguirre, J. E.; Aretxaga, I.; Auld, R.; Barton,
E.; Beelen, A; Bertoldi, F.; Bock, J. J.; Bonfield, D.; Bradford, C.
M.; Buttiglione, S.; Cava, A.; Clements, D. L.; Cooke, J.; Cooray,
A.; Dannerbauer, H.; Dariush, A.; De Zotti, G.; Dunne, L.; Dye,
S.; Eales, S.; Frayer, D; Fritz, J.; Glenn, J.; Hughes, D. H.; Ibar,
E.; Ivison, R. J.; Jarvis, M. J.; Kamenetzky, J.; Kim, S.; Lagache,
G.; Leeuw, L.; Maddox, S.; Maloney, P. R.; Matsuhara, H.;
Murphy, E. J.; Naylor, B. J.; Negrello, M.; Nguyen, H.; Omont,
A.; Pascale, E.; Pohlen, M.; Righy, E.; Rodighiero, G.; Serjeant,

APPENDIX A: PUBLICATIONS

S.; Smith, D.; Temi, P;; Thompson, M.; Valtchanoy, |.; Verma, A.;
Vieira, J. D.; Zmuidzinas, J. “Measurements of CO Redshifts
with Z-Spec for Lensed Submillimeter Galaxies Discovered in
the H-ATLAS Survey” ApJ 757: 135 (27 pp), 2012.

Lynch, Ryan S.; Freire, Paulo C. C.; Ransom, Scott M.; Jacoby,
Bryan A. “The Timing of Nine Globular Cluster Pulsars” ApJ
745:109 (12 pp), 2012.

Lynch, Ryan S.; Lorimer, Duncan R.; Ransom, Scott M.; Boyles,
Jason “A Population of Non-recycled Pulsars Originating in
Globular Clusters” ApJ 756: 78 (10 pp), 2012.

Maccarone, Thomas J.; Torres, Manuel A. P;; Britt, Christopher T.;
Greiss, Sandra; Hynes, Robert |.; Jonker, Peter G.; Steeghs,
Danny; Wijnands, Rudy; Nelemans, Gijs “Radio sources in the
Chandra Galactic Bulge Survey” MNRAS 426: 3057-3069,
2012.

Madsen, E. C.; Stairs, I. H.; Kramer, M.; Camilo, F.; Hobbs, G. B.;
Janssen, G. H.; Lyne, A. G.; Manchester, R. N.; Possenti, A.;
Stappers, B. W. “Timing the main-sequence-star binary pulsar
J1740-3052” MNRAS 425: 2378-2385, 2012.

Maercker, M.; Mohamed, S.; Vlemmings, W. H. T; Ramstedt, S.;
Groenewegen, M. A. T.; Humphreys, E.; Kerschbaum, F;
Lindqvist, M.; Olofsson, H.; Paladini, C.; Wittkowski, M.; De
Gregorio-Monsalvo, I.; Nyman, L.-A. “Unexpectedly large
mass loss during the thermal pulse cycle of the red giant star
R Sculptoris” Nature 490: 232-234, 2012.

Magdalenic, J.; Marqué, C.; Zhukov, A. N.; VrSnak, B.; Veronig, A.
“Flare-generated Type Il Burst without Associated Coronal
Mass Ejection” ApJ 746: 152 (8 pp), 2012.

Mallick, K. K.; Ojha, D. K.; Samal, M. R.; Pandey, A. K; Bhatt, B. C;
Ghosh, S. K.; Dewangan, L. K.; Tamura, M. “Star Formation
Activity in the Galactic H Il Region Sh2-297” ApJ 759: 48 (19
pp), 2012.

Manjarrez, G.; Gémez, J. F.; De Gregorio-Monsalvo, I. “Dense gas
and exciting sources of the molecular outflow in the AFGL 437
star-forming region” MNRAS 419: 3338-3345, 2012.

Mao, S. A.; Mcclure-Griffiths, N. M.; Gaensler, B. M.; Brown, J.
C.; Van Eck, C. L.; Haverkorn, M.; Kronberg, P. P.; Stil, J. M.;
Shukurov, A.; Taylor, A. R. “New Constraints on the Galactic
Halo Magnetic Field Using Rotation Measures of Extragalactic
Sources toward the Outer Galaxy” ApJ 755: 21 (15 pp), 2012.

Mao, S. A.; Mcclure-Griffiths, N. M.; Gaensler, B. M.; Haverkorn,
M.; Beck, R.; Mcconnell, D.; Wolleben, M.; Stanimirovic, S.;
Dickey, J. M.; Staveley-Smith, L. “Magnetic Field Structure of
the Large Magellanic Cloud from Faraday Rotation Measures
of Diffuse Polarized Emission” ApJ 759: 25 (25 pp), 2012.

Margutti, R.; Berger, E.; Fong, W.; Zauderer, B. A.; Cenko, S. B.;
Greiner, J.; Soderberg, A. M.; Cucchiara, A.; Rossi, A.; Klose,
S.; Schmidl, S.; Milisavljevic, D.; Sanders, N. “The Afterglow
and Environment of the Short GRB 111117A” ApJ 756: 63 (10 pp),
2012.

Margutti, R.; Soderberg, A. M.; Chomiuk, L.; Chevalier, R.; Hurley,
K.; Milisavijevic, D.; Foley, R. J.; Hughes, J. P.; Slane, P;
Fransson, C.; Moe, M.; Barthelmy, S.; Boynton, W.; Briggs,
M.; Connaughton, V.; Costa, E.; Cummings, J.; Del Monte, E.;
Enos, H.; Fellows, C.; Feroci, M.; Fukazawa, Y.; Gehrels, N.;
Goldsten, J.; Golovin, D.; Hanabata, Y.; Harshman, K.; Krimm,
H.; Litvak, M. L.; Makishima, K.; Marisaldi, M.; Mitrofanov, I. G.;
Murakami, T.; Ohno, M.; Palmer, D. M.; Sanin, A. B.; Starr, R.;
Svinkin, D.; Takahashi, T.; Tashiro, M.; Terada, Y.; Yamaoka,
K. “Inverse Compton X-Ray Emission from Supernovae with
Compact Progenitors: Application to SN201ife” ApJ 751: 134
(10 pp), 2012.

Marino, R. A.; Gil De Paz, A.; Castillo-Morales, A.; Mufioz-Mateos,
J. C.; Sénchez, S. F; Pérez-Gonzdlez, P. G.; Gallego, J;



Zamorano, J.; Alonso-Herrero, A.; Boissier, S. “Integral Field
Spectroscopy and Multi-wavelength Imaging of the nearby
Spiral Galaxy NGC 5668: An Unusual Flattening in Metallicity
Gradient” ApJ 754: 61(24 pp), 2012.

Martf, J.; Luque-Escamilla, P. L.; Sdnchez-Ayaso, E.; Mufioz-
Arjonilla, A. J. “Sub-arcsecond radio and optical observations
of the likely counterpart to the gamma-ray source 2FGL
J2056.7+4939” A&SS :, 2012.

Martinez-Badenes, V.; Lisenfeld, U.; Espada, D.; Verdes-
Montenegro, L.; Garcia-Burillo, S.; Leon, S.; Sulentic, J.; Yun,
M. S. “Molecular gas content and SFR in Hickson compact
groups: enhanced or deficient?” A&A 540: 96 (17 pp), 2012.

Martin-Navarro, Ignacio; Bakos, Judit; Trujillo, Ignacio; Knapen,
Johan H.; Athanassoula, E.; Bosma, Albert; Comerdn,
Sébastien; Elmegreen, Bruce G.; Erroz-Ferrer, Santiago;
Gadotti, Dimitri A.; Gil De Paz, Armando; Hinz, Joannah L.;
Ho, Luis C.; Holwerda, Benne W.; Kim, Taehyun; Laine, Jarkko;
Laurikainen, Eija; Menéndez-Delmestre, Karin.; Mizusawa,
Trisha; Mufioz-Mateos, Juan-Carlos; Regan, Michael W,
Salo, Heikki; Seibert, Mark; Sheth, Kartik “A unified picture of
breaks and truncations in spiral galaxies from SDSS and S4G
imaging” MNRAS 427: 1102-1134, 2012.

Marti-Vidal, I.; Krichbaum, T. P.; Marscher, A.; Alef, W.; Bertarini,
A.; Bach, U.; Schinzel, F. K.; Rottmann, H.; Anderson, J. M.;
Zensus, J. A.; Bremer, M.; Sanchez, S.; Lindqvist, M.; Mujunen,
A. “On the calibration of full-polarization 86 GHz global VLBI
observations” A&A 542: 107 (10 pp), 2012.

Masqué, Josep M.; Girart, Josep M.; Estalella, Robert; Rodriguez,
Luis F.; Beltréin, Maria T. “Centimeter Continuum Observations
of the Northern Head of the HH 80/81/80N Jet: Revising the
Actual Dimensions of a Parsec-scale Jet” ApJ 758: L10 (5 pp),
2012.

Massari, Davide; Mucciarelli, Alessio; Dalessandro, Emanuele;
Ferraro, Francesco R.; Origlia, Livia; Lanzoni, Barbara;
Beccari, Giacomo; Rich, R. Michael; Valenti, Elena; Ransom,
Scott M. “High-resolution Reddening Map in the Direction of
the Stellar System Terzan 5” ApJ 755: L32 (6 pp), 2012.

Massaro, F.; Paggi, A.;; D’Abrusco, R.; Tosti, G.; Grindlay, J. E.;
Smith, Howard A; Digel, S. W.; Funk, S. “On the Nature of
the Gamma-Ray Source 2FGL J1823.8+4312: The Discovery of
a New Class of Extragalactic X-Ray Sources” ApJ 757: L27 (6
pp), 2012.

Massaro, F.; Tremblay, G. R.; Harris, D. E.; Kharb, P.; Axon, D.;
Balmaverde, B.; Baum, S. A.; Capetti, A.; Chiaberge, M.; Gilli,
R.; Giovannini, G.; Grandi, P.; Macchetto, F. D.; O'Deq, C. P;
Risaliti, G.; Sparks, W.; Torresi, E. “Chandra Observations of
3C Radio Sources with z < 0.3. II. Completing the Snapshot
Survey” ApJ SS 203: 31 (17 pp), 2012.

Massi, M.; Ros, E.; Zimmermann, L. “VLBA images of the precessing
jet of LS 1+61°303” A&A 540: 142 (7 pp), 2012.

Matthews, L. D.; Marengo, M.; Evans, N. R.; Bono, G. “New
Evidence for Mass Loss from & Cephei from H | 21 cm Line
Observations” ApJ 744: 53 (12 pp), 2012.

Mauduit, J.-C.; Lacy, M.; Farrah, D.; Surace, J. A.; Jarvis, M,;
Oliver, S.; Maraston, C.; Vaccari, M.; Marchetti, L.; Zeimann,
G.; Gonzdles-Solares, E. A.; Pforr, J.; Petric, A. O.; Henriques,
B.; Thomas, P. A.; Afonso, J.; Rettura, A.; Wilson, G.; Falder,
J. T; Geach, J. E.; Huynh, M.; Norris, R. P.; Seymour, N.;
Richards, G. T.; Stanford, S. A.; Alexander, D. M.; Becker, R.
H.; Best, P. N.; Bizzocchi, L.; Bonfield, D.; Castro, N.; Cava, A.;
Chapman, S.; Christopher, N.; Clements, D. L.; Covone, G,
Dubois, N.; Dunlop, J. S.; Dyke, E.; Edge, A.; Ferguson, H. C.;
Foucaud, S.; Franceschini, A.; Gal, R. R.; Grant, J. K.; Grossi,
M.; Hatziminaoglovu, E.; Hickey, S.; Hodge, J. A;; Huang, J.-S.;

lvison, R. J.; Kim, M.; Lefevre, O.; Lehnert, M.; Lonsdale, C. J;
Lubin, L. M.; Mclure, R. J.; Messias, H.; Martinez-Sansigre, A.;
Mortier, A. M. J.; Nielsen, D. M.; Ouchi, M.; Parish, G.; Perez-
Fournon, |.; Pierre, M.; Rawlings, S.; Readhead, A.; Ridgway, S.
E.; Rigopoulou, D.; Romer, A. K.; Rosebloom, I. G.; Rottgering,
H. J. A.; Rowan-Robinson, M.; Sajina, A.; Simpson, C. J;
Smail, I.; Squires, G. K; Stevens, J. A.; Taylor, R.; Trichas, M.;
Urrutia, T.; Van Kampen, E.; Verma, A.; Xu, C. K. “The Spitzer
Extragalactic Representative Volume Survey (SERVS): Survey
Definition and Goals” PASP 124: 714-736, 2012.

Mayo, E. A; Troland, T. H. “Very Large Array H | Zeeman
Observations of the Cygnus X Region: DR 22 and ON 27 AJ
143:32 (8 pp), 2012.

Mazzarella, J. M.; lwasawa, K.; Vavilkin, T.; Armus, L.; Kim, D.-C.;
Bothun, G.; Evans, A. S.; Spoon, H. W. W,; Haan, S.; Howell,
J. H.; Lord, S.; Marshall, J. A.; Ishida, C. M.; Xu, C. K.; Petric,
A.; Sanders, D. B.; Surace, J. A.; Appleton, P; Chan, B. H.
P.; Frayer, D. T; Inami, H.; Khachikian, E. Ye.; Madore, B. F;
Privon, G. C.; Sturm, E.; U, Vivian; Veilleux, S. “Investigation of
Dual Active Nuclei, Outflows, Shock-heated Gas, and Young
Star Clusters in Markarian 266” AJ 144: 125 (43 pp), 2012.

McAlpine, K.; Smith, D. J. B.; Jarvis, M. J.; Bonfield, D. G.; Fleuren,
S. “The likelihood ratio as a tool for radio continuum surveys
with Square Kilometre Array precursor telescopes” MNRAS
423:132-140, 2012.

McConnell, D.; Sadler, E. M.; Murphy, T.; Ekers, R. D. “ATPMN:
accurate positions and flux densities at 5 and 8 GHz for 8385
sources from the PMN survey” MNRAS 422: 1527-1545, 2012.

Mcguire, Brett A.; Loomis, Ryan A.; Charness, Cameron M.
Corby, Joanna F.; Blake, Geoffrey A.; Hollis, Jan M.; Lovas,
Frank J.; Jewell, Philip R.; Remijan, Anthony J. “Interstellar
Carbodiimide (HNCNH): A New Astronomical Detection from
the GBT PRIMOS Survey via Maser Emission Features” ApJ
758: L33 (6 pp), 2012.

McLean, M.; Berger, E.; Reiners, A. “The Radio Activity-Rotation
Relation of Ultracool Dwarfs” ApJ 746: 23 (12 pp), 2012.

Meidt, Sharon E.; Schinnerer, Eva; Knapen, Johan H.; Bosma,
Albert; Athanassoula, E.; Sheth, Kartik; Buta, Ronald J;
Zaritsky, Dennis; Laurikainen, Eija; Elmegreen, Debra;
Elmegreen, Bruce G.; Gadotti, Dimitri A.; Salo, Heikki; Regan,
Michael; Ho, Luis C.; Madore, Barry F.; Hinz, Joannah L.;
Skibba, Ramin A.; Gil De Paz, Armando; Mufioz-Mateos,
Juan-Carlos; Menéndez-Delmestre, Karin; Seibert, Mark;
Kim, Taehyun; Mizusawa, Trisha; Laine, Jarkko; Comeron,
Sébastien “Reconstructing the Stellar Mass Distributions of
Galaxies Using S4G IRAC 3.6 and 4.5 pm Images. I. Correcting
for Contamination by Polycyclic Aromatic Hydrocarbons, Hot
Dust, and Intermediate-age Stars” ApJ 744:17 (17 pp), 2012.

Meidt, Sharon E.; Schinnerer, Eva; Mufioz-Mateos, Juan-Carlos;
Holwerda, Benne; Ho, Luis C.; Madore, Barry F.; Knapen,
Johan H.; Bosma, Albert; Athanassoula, E.; Hinz, Joannah
L.; Sheth, Kartik; Regan, Michael; Gil De Paz, Armando;
Menéndez-Delmestre, Karin; Seibert, Mark; Kim, Taehyun;
Mizusawa, Trisha; Gadotti, Dimitri A.; Laurikainen, Eija;
Salo, Heikki; Laine, Jarkko; Comerdn, Sébastien “The S4G
Perspective on Circumstellar Dust Extinction of Asymptotic
Giant Branch Stars in M100” ApJ 748: L30 (6 pp), 2012.

Meier, David S.; Turner, Jean L. “Spatially Resolved Chemistry in
nearby Galaxies. Il. The Nuclear Bar in Maffei 2” ApJ 755: 104
(22 pp), 2012.

Menten, K. M.; Reid, M. J.; Kaminski, T.; Claussen, M. J. “The size,
luminosity, and motion of the extreme carbon star IRC+10216
(CW Leonis)” A&A 543: 73 (8 pp), 2012.

Mesler, Robert A.; Pihlstrém, Ylva M.; Taylor, Greg B.; Granot,

83



EES——

84

Johnathan “VLBI and Archival VLA and WSRT Observations of
the GRB 030329 Radio Afterglow” ApJ 759: 4 (6 pp), 2012.

Michatowski, M. J.; Kamble, A.; Hjorth, J.; Malesani, D.; Reinfrank,
R. F; Bonavera, L.; Castro Cerén, J. M.; Ibar, E.; Dunlop, J. S.;
Fynbo, J. P. U.; Garrett, M. A.; Jakobsson, P.; Kaplan, D. L.;
Krithler, T.; Levan, A. J.; Massardi, M.; Pal, S.; Sollerman, J.;
Tanvir, N. R.; Van Der Horst, A. J.; Watson, D.; Wiersema, K.
“The Optically Unbiased GRB Host (TOUGH) Survey. VI. Radio
Observations at z < 1 and Consistency with Typical Star-
forming Galaxies™ ApJ 755: 85 (11 pp), 2012.

Michatowski, Michat J.; Dunlop, J. S.; Ivison, R. J.; Cirasuolo, M.;
Caputi, K. I.; Aretxaga, I.; Arumugam, V.; Austermann, J. E;
Chapin, E. L.; Chapman, S. C.; Coppin, K. E. K.; Egami, E,;
Hughes, D. H.; Ibar, E.; Mortier, A. M. J.; Schael, A. M.; Scott, K.
S.; Smail, I.; Targett, T. A.; Wagg, J.; Wilson, G. W,; Xu, L.; Yun,
M. “AzTEC half square degree survey of the SHADES fields
- |I. Identifications, redshifts and evidence for large-scale
structure” MNRAS 426: 1845-1866, 2012.

Mickaelian, A. M. “Large Astronomical Surveys, Catalogs and
Databases” Baltic Astronomy 21: 331-339, 2012.

Mickaliger, M. B.; Lorimer, D. R.; Boyles, J.; Mclaughlin, M. A;
Collins, A.; Hough, L.; Tehrani, N.; Tenney, C.; Liska, A;
Swiggum, J. “Discovery of Five New Pulsars in Archival Data”
ApJ 759: 127 (5 pp), 2012.

Mickaliger, M. B.; Mclaughlin, M. A.; Lorimer, D. R.; Langston, G.
I.; Bilous, A. V.; Kondratiev, V. I.; Lyutikov, M.; Ransom, S. M.;
Palliyaguru, N. “A Giant Sample of Giant Pulses from the Crab
Pulsar” ApJ 760: 64 (13 pp), 2012.

Middelberg, E.; Deller, A. T.; Brisken, W. F.; Morgan, J. S.; Norris, R.
P. “A wider audience: Turning VLBI into a survey instrument”
AN 333: 447 (6 pp), 2012.

Mihos, J. Christopher; Keating, Katie M.; Holley-Bockelmann,
Kelly; Pisano, D. J.; Kassim, Namir E. “The H | Environment of
the M101 Group” ApJ 761: 186 (11 pp), 2012.

Miller-Jones, J. C. A,; Sivakoff, G. R.; Altamirano, D.; Coriat, M.;
Corbel, S.; Dhawan, V.; Krimm, H. A.; Remillard, R. A.; Rupen,
M. P; Russell, D. M.; Fender, R. P; Heinz, S.; Kérding, E. G.;
Maitra, D.; Markoff, S.; Migliari, S.; Sarazin, C. L.; Tudose,
V. “Disc-jet coupling in the 2009 outburst of the black hole
candidate H1743-322” MNRAS 421: 468-485, 2012.

Miller-Jones, J. C. A.; Wrobel, J. M.; Sivakoff, G. R.; Heinke, C. O;
Miller, R. E.; Plotkin, R. M.; Di Stefano, R.; Greene, J. E.; Ho, L.
C.; Joseph, T.D.; Kong, A. K. H.; Maccarone, T. J. “The Absence
of Radio Emission from the Globular Cluster G1” ApJ 755: L1
(6 pp), 2012.

Modica, F.; Vavilkin, T.; Evans, A. S.; Kim, D.-C.; Mazzarella, J. M;
lwasawa, K.; Petric, A.; Howell, J. H.; Surace, J. A.; Armus, L.;
Spoon, H. W. W,; Sanders, D. B.; Wong, A.; Barnes, J. E. “Multi-
wavelength GOALS Observations of Star Formation and Active
Galactic Nucleus Activity in the Luminous Infrared Galaxy IC
883" AJ143:16 (15 pp), 2012.

Moldén, J.; Ribo, M.; Paredes, J. M. “Periodic morphological
changes in the radio structure of the gamma-ray binary LS
5039” A&A 548:103 (15 pp), 2012.

Moldodn, J.; Rib6, M.; Paredes, J. M.; Brisken, W.; Dhawan, V.;
Kramer, M.; Lyne, A. G.; Stappers, B. W. “On the origin of LS
5039 and PSR J1825-1446" A&A 543: 26 (18 pp), 2012.

Momijian, E.; Sarma, A. P. “Comparison of Two Epochs of the
Zeeman Effect in the 44 GHz Class | Methanol (CH30H) Maser
Line in OMC-2" AJ144:189 (4 pp), 2012.

Momjian, Emmanuel; Sjouwerman, Lordnt O.; Fish, Vincent L. “Very
Large Array Detection of the 36 GHz Zeeman Effect in DR21W
Revisited” ApJ 757: 30 (2 pp), 2012.

Moullet, A.; Lellouch, E.; Moreno, R.; Gurwell, M.; Sagawa, H.

APPENDIX A: PUBLICATIONS

“Wind mapping in Venus’ upper mesosphere with the IRAM-
Plateau de Bure interferometer” A&A 546: 102 (12 pp), 2012.

Mroczkowski, Tony; Dicker, Simon; Sayers, Jack; Reese, Erik D.;
Mason, Brian; Czakon, Nicole; Romero, Charles; Young,
Alexander; Devlin, Mark; Golwala, Sunil; Korngut, Phillip;
Sarazin, Craig; Bock, James; Koch, Patrick M.; Lin, Kai-Yang;
Molnar, Sandor M.; Pierpaoli, Elena; Umetsu, Keiichi; Zemcov,
Michael “A Multi-wavelength Study of the Sunyaev-Zel’dovich
Effect in the Triple-merger Cluster MACS J0717.5+3745 with
MUSTANG and Bolocam” ApJ 761: 47 (15 pp), 2012.

Mukai, K.; Nelson, T.; Chomiuk, L.; Donato, D.; Sokoloski, J. “The
X-ray Evolution of the Symbiotic Star V407 Cyg during its 2010
Outburst” Baltic Astronomy 21: 54-61, 2012.

Murphy, E. J.; Bremseth, J.; Mason, B. S.; Condon, J. J.; Schinnerer,
E.; Aniano, G.; Armus, L.; Helou, G.; Turner, J. L.; Jarrett,
T. H. “The Star Formation in Radio Survey: GBT 33 GHz
Observations of Nearby Galaxy Nuclei and Extranuclear Star-
forming Regions” ApJ 761: 97 (22 pp), 2012.

Mutel, R. L.; Jaeger, T. R.; Gayley, K. G. “Radio EVLA search for UHE
neutrinos: Project RESUN” Nuclear Instruments and Methods
in Physics Research A 662: S24-525, 2012.

Muzzin, Adam; Wilson, Gillian; Yee, H. K. C.; Gilbank, David;
Hoekstra, Henk; Demarco, Ricardo; Balogh, Michael; Van
Dokkum, Pieter; Franx, Marijn; Ellingson, Erica; Hicks, Amalia;
Nantais, Julie; Noble, Allison; Lacy, Mark; Lidman, Chris;
Rettura, Alessandro; Surace, Jason; Webb, Tracy “The Gemini
Cluster Astrophysics Spectroscopic Survey (GCLASS): The
Role of Environment and Self-regulation in Galaxy Evolution
atz ™ 1" ApJ 746: 188 (24 pp), 2012.

Nagao, T.; Maiolino, R.; De Breuck, C.; Caselli, P.; Hatsukade, B;
Saigo, K. “ALMA reveals a chemically evolved submillimeter
galaxy at z =4.76” A&A 542: L34 (4 pp), 2012.

Nandi, S.; Saikia, D. J. “Double-double radio galaxies from the
FIRST survey” BASI 40: 121-137, 2012.

Neill, Justin L.; Muckle, Matt T.; Zaleski, Daniel P.; Steber, Amanda
L.; Pate, Brooks H.; Lattanzi, Valerio; Spezzano, Silvig;
Mccarthy, Michael C.; Remijan, Anthony J. “Laboratory and
Tentative Interstellar Detection of Trans-Methyl Formate
Using the Publicly Available Green Bank Telescope Primos
Survey” ApJ 755: 153 (11 pp), 2012.

Nelson, Thomas; Donato, Davide; Mukai, Koji; Sokoloski, Jennifer;
Chomiuk, Laura “X-Ray Emission from an Asymmetric Blast
Wave and a Massive White Dwarf in the Gamma-Ray Emitting
Nova V407 Cyg” ApJ 748: 43 (16 pp), 2012.

Niederhofer, F.; Humphreys, E. M. L.; Goddi, C. “Outflow structure
and velocity field of Orion source. |. ALMA imaging of SiO
isotopologue maser and thermal emission” A&A 548: 69 (11
pp), 2012.

Nielsen, Danielle M.; Ridgway, Susan E.; De Propris, Roberto;
Goto, Tomotsugu “The Current Star Formation Rate of K+A
Galaxies” ApJ 761: L16 (4 pp), 2012.

Nigra, Lou; Stanimirovic, Snezana; Gallagher, John S., lii; Wood,
Kenneth; Nidever, David; Majewski, Steven “Probing the
Structure and Kinematics of the Transition Layer between the
Magellanic Stream and the Halo in H 1" ApJ 760: 48 (17 pp),
2012.

Nyland, Kristina; Marvil, Josh; Wrobel, J. M.; Young, Lisa M.
Zauderer, B. Ashley “The Intermediate-mass Black Hole
Candidate in the Center of NGC 404: New Evidence from
Radio Continuum Observations” ApJ 753: 103 (7 pp), 2012.

Oberg, Karin I; Qi, Chunhua; Wilner, David J.; Hogerheijde,
Michiel R. “Evidence for Multiple Pathways to Deuterium
Enhancements in Protoplanetary Disks” ApJ 749: 162 (4 pp),
2012.



Offner, Stella S. R.; Capodilupo, John; Schnee, Scott; Goodman,
Alyssa A. “Observing turbulent fragmentation in simulations:
predictions for CARMA and ALMA” MNRAS 420: L53-L57, 2012.

Orienti, M.; Dallacasa, D. “Parsec-scale morphology and spectral-
index distribution in faint high-frequency peakers” MNRAS
424:532-544, 2012.

Orienti, M.; Prieto, M. A.; Brunetti, G.; Mack, K.-H.; Massaro, F;
Harris, D. E. “Complex particle acceleration processes in the
hotspots of 3C 105 and 3C 445" MNRAS 419: 2338-2348, 2012.

O’Sullivan, Ewan; Giacintucci, Simona; Babul, Arif, Raychaudhury,
Somak; Venturi, Tiziana; Bildfell, Chris; Mahdavi, Andisheh;
Oonk, J. B. R.; Murray, Norman; Hoekstra, Henk; Donahue,
Megan “A Giant Metrewave Radio Telescope/Chandra view of
IRAS 09104+4109: a type 2 QSO in a cooling flow” MNRAS
424:2971-2993, 2012.

Ott, Jirgen,; Stilp, Adrienne M.; Warren, Steven R.; Skillman, Evan
D.; Dalcanton, Julianne J.; Walter, Fabian; De Blok, W. J. G.;
Koribalski, Bdrbel; West, Andrew A. “VLA-ANGST: A High-
resolution H | Survey of Nearby Dwarf Galaxies” AJ 144: 123(
73 pp), 2012.

Palau, Aina; De Gregorio-Monsalvo, I.; Morata, A’ Stamatellos,
D.; Huélamo, N.; Eiroa, C.; Bayo, A.; Morales-Calderdn, M.;
Bouy, H.; Ribas, A‘; Asmus, D.; Barrado, D. “A search for pre-
substellar cores and proto-brown dwarf candidates in Taurus:
multiwavelength analysis in the B213-L1495 clouds” MNRAS
424: 2778-2791, 2012.

Pandge, M. B.; Vagshette, N. D.; David, L. P.; Patil, M. K. “Systematic
study of X-ray cavities in the brightest galaxy in the Draco
constellation NGC 6338” MNRAS 421: 808-817, 2012.

Paris, I.; Petitiean, P.; Aubourg, E; Bailey, S.; Ross, N. P; Myers,
A. D.; Strauss, M. A.; Anderson, S. F.; Arnau, E.; Bautista, J.;
Bizyaev, D.; Bolton, A. S.; Bovy, J.; Brandt, W. N.; Brewington,
H.; Browstein, J. R.; Busca, N.; Capellupo, D.; Carithers,
W.; Croft, R. A. C.; Dawson, K.; Delubac, T.; Ebelke, G.;
Eisenstein, D. J.; Engelke, P; Fan, X.; Filiz Ak, N.; Finley, H.;
Font-Ribera, A.; Ge, J.; Gibson, R. R.; Hall, P. B.; Hamann,
F.; Hennawi, J. F; Ho, S.; Hogg, D. W.; Ivezi[], Z.; Jiang, L.
Kimball, A. E.; Kirkby, D.; Kirkpatrick, J. A.; Lee, K-G.; Le
Goff, J.-M.; Lundgren, B.; Macleod, C. L.; Malanushenko, E.;
Malanushenko, V.; Maraston, C.; Mcgreer, I. D.; Mcmahon, R.
G.; Miralda-Escudé, J.; Muna, D.; Noterdaeme, P.; Oravetz, D.;
Palanque-Delabrouille, N.; Pan, K.; Perez-Fournon, |.; Pieri, M.
M.; Richards, G. T.; Rollinde, E.; Sheldon, E. S.; Schlegel, D. J;
Schneider, D. P; Slosar, A.; Shelden, A.; Shen, Y.; Simmons,
A.; Snedden, S.; Suzuki, N.; Tinker, J.; Viel, M.; Weaver, B. A.;
Weinberg, D. H.; White, M.; Wood-Vasey, W. M.; Yeche, C. “The
Sloan Digital Sky Survey quasar catalog: ninth data release”
A&A 548: 66 (28 pp), 2012.

Parsons, Aaron R.; Pober, Jonathan C.; Aguirre, James E.; Carilli,
Christopher L.; Jacobs, Daniel C.; Moore, David F. “A Per-
baseline, Delay-spectrum Technique for Accessing the 21 cm
Cosmic Reionization SigNature ™ ApJ 756: 165 (15 pp), 2012.

Pénin, A; Lagache, G.; Noriega-Crespo, A.; Grain, J.; Miville-
Deschénes, M.-A.; Ponthieu, N.; Martin, P; Blagrave, K.; Lockman,
F. J. “An accurate measurement of the anisotropies and mean
level of the cosmic infrared background at 100 pm and 160 pm”
A&A 543:123 (14 pp), 2012.

Perera, B. B. P.; Lomiashvili, D.; Gourgouliatos, K. N.; Mclaughlin,
M. A.; Lyutikov, M. “PSR J0737-3039B: A Probe of Radio Pulsar
Emission Heights” ApJ 750: 130 (17 pp), 2012.

Pérez, Laura M.; Carpenter, John M.; Chandler, Claire J.; Isella,
Andrea; Andrews, Sean M.; Ricci, Luca; Calvet, Nuria; Corder,
Stuartt A.; Deller, Adam T.; Dullemond, Cornelis P.; Greaves,
Jane S.; Harris, Robert J.; Henning, Thomas; Kwon, Woojin;

Lazio, Joseph; Linz, Hendrik; Mundy, Lee G.; Sargent, Anneila
I.; Storm, Shaye; Testi, Leonardo; Wilner, David J. “Constraints
on the Radial Variation of Grain Growth in the AS 209
Circumstellar Disk” ApJ 760: L17 (7 pp), 2012.

Perucho, M.; Kovaley, Y. Y.; Lobanov, A. P; Hardee, P. E.; Agudo,
I. “Anatomy of Helical Extragalactic Jets: The Case of S5
0836+710” ApJ 749: 55 (18 pp), 2012.

Petrov, L.; Honma, M.; Shibata, S. M. “The KCAL VERA 22 GHz
Calibrator Survey” AJ 143: 35 (6 pp), 2012.

Petrov, Leonid; Lee, Sang-Sung; Kim, Jongsoo; Jung, Taehyun;
Oh, Junghwan; Sohn, Bong Won; Byun, Do-Young; Chung,
Moon-Hee; Je, Do-Heung; Wi, Seog-Oh; Song, Min-Gyu; Kang,
Jiman; Han, Seog-Tae; Lee, Jung-Won; Kim, Bong Gyu; Chung,
Hyunsoo; Kim, Hyun-Goo “Early Science with the Korean VLBI
Network: The QCAL-143 GHz Calibrator Survey” AJ 144: 150
(6 pp), 2012.

Pineda, J. E.;; Maury, A. J.; Fuller, G. A; Testi, L.; Garcia-Appadoo,
D.; Peck, A. B.; Villard, E.; Corder, S. A.; Van Kempen, T. A;
Turner, J. L.; Tachihara, K.; Dent, W. “The first ALMA view of
IRAS 16293-2422. Direct detection of infall onto source B and
high-resolution kinematics of source A” A&A 544: L7, 2012.

Piner, B. G.; Pushkarev, A. B.; Kovaley, Y. Y.; Marvin, C. J.; Arenson, J.
G.; Charlot, P; Fey, A. L.; Collioud, A.; Voitsik, P. A. “Relativistic
Jets in the Radio Reference Frame Image Database. II. Blazar
Jet Accelerations from the First 10 Years of Data (1994-2003)”
ApJ 758: 84 27 pp), 2012.

Pirya, A.; Saikia, D. J.; Singh, M.; Chandola, H. C. “A study of the
environments of large radio galaxies using SDSS” MNRAS
426:758-763, 2012.

Pletsch, H. J.; Guillemot, L.; Allen, B.; Kramer, M.; Aulbert, C.;
Fehrmann, H.; Baring, M. G.; Camilo, F.; Caraveo, P. A;
Grove, J. E.; Kerr, M.; Marelli, M.; Ransom, S. M.; Ray, P. S,;
Saz Parkinson, P. M. “PSR J1838-0537: Discovery of a Young,
Energetic Gamma-Ray Pulsar” ApJ 755: L20 (6 pp), 2012.

Pletsch, H. J.; Guillemot, L.; Allen, B.; Kramer, M.; Aulbert, C.;
Fehrmann, H.; Ray, P. S.; Barr, E. D.; Belfiore, A.; Camilo,
F.; Caraveo, P. A;; Celik, O.; Champion, D. J; Dormody, M.;
Eatough, R. P; Ferrara, E. C.; Freire, P. C. C; Hessels, J. W.
T.; Keith, M.; Kerr, M.; De Luca, A.; Lyne, A. G.; Marelli, M.;
Mclaughlin, M. A.; Parent, D.; Ransom, S. M.; Razzano, M.;
Reich, W.; Saz Parkinson, P. M.; Stappers, B. W.; Wolff, M. T.
“Discovery of Nine Gamma-Ray Pulsars in Fermi Large Area
Telescope Data Using a New Blind Search Method” ApJ 744:
105 (20 pp), 2012.

Pober, Jonathan C.; Parsons, Aaron R.; Jacobs, Daniel C.; Aguirre,
James E.; Bradley, Richard F.; Carilli, Chris L.; Gugliucci,
Nicole E.; Moore, David F.; Parashare, Chaitali R. “A Technique
for Primary Beam Calibration of Drift-scanning, Wide-field
Antenna Elements” AJ 143: 53 (9 pp), 2012.

Provencal, J. L.; Montgomery, M. H.; Kanaan, A;; Thompson, S. E;
Dalessio, J.; Shipman, H. L.; Childers, D.; Clemens, J. C.; Rosen, R ;
Henrique, P,; Bischoff-Kim, A;; Strickland, W.; Chandler, D.; Walter,
B.; Watson, T. K.; Castanheira, B.; Wang, S.; Handler, G.; Wood, M.;
Vennes, S.; Nemeth, P; Kepler, S. O.; Reed, M.; Nitta, A.; Kleinman,
S. J; Brown, T; Kim, S.-L.; Sullivan, D.; Chen, W. P,; Yang, M.; Shih,
C.Y; Jiang, X. J; Sergeey, A. V;; Maksim, A.; Janulis, R.; Baliyan,
K. S.; Vats, H. O.; Zola, S.; Baran, A.; Winiarski, M.; Ogloza, W.;
Paparo, M.; Bognar, Z.; Papics, P; Kilkenny, D.; Sefako, R;
Buckley, D.; Loaring, N.; Kniazev, A;; Silvotti, R.; Galleti, S.; Nagel,
T.; Vauclair, G.; Dolez, N.; Fremy, J. R.; Perez, J.; Almenara, J. M.;
Fraga, L. “Empirical Determination of Convection Parameters in
White Dwarfs. . Whole Earth Telescope Observations of EC14012-
1446” ApJ 751: 91(19 pp), 2012.

Pulliam, Robin L.; Mcguire, Brett A.; Remijan, Anthony J. “A Search

85



EES——

86

for Hydroxylamine (NH20H) toward Select Astronomical
Sources” ApJ 751:1(7 pp), 2012.

Pushkarev, A. B.; Hovatta, T.; Kovaley, Y. Y.; Lister, M. L.; Lobanov,
A.P.; Savolainen, T.; Zensus, J. A. “MOJAVE: Monitoring of Jets
in Active galactic nuclei with VLBA Experiments. IX. Nuclear
opacity” A&A 545: 113 (15 pp), 2012.

Pushkarev, A. B.; Kovalev, Y. Y. “Single-epoch VLBI imaging study
of bright active galactic nuclei at 2 GHz and 8 GHz” A&A 544:
34 (52), 2012.

Ragan, Sarah E.; Heitsch, Fabian; Bergin, Edwin A.; Wilner, David
“Very Large Array Observations of Ammonia in Infrared-dark
Clouds. Il. Internal Kinematics” ApJ 746: 174 (15 pp), 2012.

Ragland, S.; Ohnaka, K.; Hillenbrand, L.; Ridgway, S. T.; Colavita,
M. M.; Akeson, R. L.; Cotton, W.; Danchi, W. C.; Hrynevich, M.;
Millan-Gabet, R.; Traub, W. A. “First Keck Nulling Observations
of a Young Stellar Object: Probing the Circumstellar
Environment of the Herbig Ae Star MWC 325" ApJ 746: 126
(15 pp), 2012.

Rahman, Nurur; Bolatto, Alberto D.; Xue, Rui; Wong, Tony; Leroy,
Adam K.; Walter, Fabian; Bigiel, Frank; Rosolowsky, Erik;
Fisher, David B.; Vogel, Stuart N.; Blitz, Leo; West, Andrew A.;
Ott, Jirgen “CARMA Survey Toward Infrared-bright Nearby
Galaxies (STING). Il. Molecular Gas Star Formation Law and
Depletion Time across the Blue Sequence” ApJ 745: 183 (15
pp), 2012.

Rahmani, H.; Srianand, R.; Gupta, N.; Petitjean, P.; Noterdaeme,
P; Vdsquez, D. Albornoz “Constraining the variation of
fundamental constants at z ™ 1.3 using 21-cm absorbers”
MNRAS 425: 556-576, 2012.

Ranalli, P; Comastri, A.; Zamorani, G.; Cappelluti, N.; Civano,
F.; Georgantopoulos, I.; Gilli, R.; Schinnerer, E.; Smolcic, V.;
Vignali, C. “X-ray properties of radio-selected star forming
galaxies in the Chandra-COSMOS survey” A&A 542:16 (12 pp),
2012.

Ransom, R.R.; Bartel, N.; Bietenholz, M. F.; Lebach, D. E.; Lederman,
J.1.; Luca, P.; Ratner, M. I.; Shapiro, I. 1. “VLBI for Gravity Probe
B. II. Monitoring of the Structure of the Reference Sources 3C
454.3, B2250+194, and B2252+172” ApJ SS 201: 2 (29 pp),
2012.

Ransom, R. R.; Bartel, N; Bietenholz, M. F.; Lebach, D. E.; Lestrade,
J.-F.; Ratner, M. I.; Shapiro, I. I. “VLBI for Gravity Probe B. VI.
The Orbit of IM Pegasi and the Location of the Source of Radio
Emission” ApJ SS 201: 6 (9 pp), 2012.

Rasmussen, Jesper; Bai, Xue-Ning; Mulchaey, John S.; Van
Gorkom, J. H.; Jeltema, Tesla E.; Zabludoff, Ann I.; Wilcots,
Eric; Martini, Paul; Lee, Duane; Roberts, Timothy P. “Hot and
Cold Galactic Gas in the NGC 2563 Galaxy Group” ApJ 747:
31(14 pp), 2012.

Ratner, M. I.; Bartel, N.; Bietenholz, M. F.; Lebach, D. E.; Lestrade,
J.-F; Ransom, R. R.; Shapiro, I. I. “VLBI for Gravity Probe B. V.
Proper Motion and Parallax of the Guide Star, IM Pegasi” ApJ
SS 201:5 (16 pp), 2012.

Ratti, E. M.; Jonker, P. G.; Miller-Jones, J. C. A.; Torres, M. A. P;
Homan, J.; Markoff, S.; Tomsick, J. A.; Kaaret, P.; Wijnands, R.;
Gallo, E.; A-zZel, F Steeghs, D. T. H.; Fender, R. P. “The black
hole candidate XTE J1752-223 towards and in quiescence:
optical and simultaneous X-ray-radio observations” MNRAS
423: 2656-2667, 2012.

Rea, N; Israel, G. L.; Esposito, P.; Pons, J. A.; Camero-Arranz, A.;
Mignani, R. P; Turolla, R.; Zane, S.; Burgay, M.; Possenti,
A.; Campana, S.; Enoto, T.; Gehrels, N.; Gogis, E.; Gotz, D.;
Kouveliotou, C.; Makishima, K.; Mereghetti, S.; Oates, S. R.;
Palmer, D. M.; Perng, R.; Stella, L.; Tiengo, A. «<A New Low
Magnetic Field Magnetar: The 2011 Outburst of Swift J1822.3—

APPENDIX A: PUBLICATIONS

1606” ApJ 754: 27 (13 pp), 2012.

Rebolledo, David; Wong, Tony; Leroy, Adam; Koda, Jin; Donovan
Meuyer, Jennifer “Giant Molecular Clouds and Star Formation
in the Non-grand Design Spiral Galaxy NGC 6946” ApJ 757:
155 (25 pp), 2012.

Reddy, N.; Dickinson, M.; Elbaz, D.; Morrison, G.; Giavalisco, M.;
lvison, R.; Papovich, C.; Scott, D.; Buat, V.; Burgarella, D.;
Charmandaris, V.; Daddi, E.; Magdis, G.; Murphy, E.; Altieri,
B.; Aussel, H.; Dannerbauer, H.; Dasyra, K.; Hwang, H. S.;
Kartaltepe, J.; Leiton, R.; Magnelli, B.; Popesso, P. “GOODS-
Herschel Measurements of the Dust Attenuation of Typical
Star-forming Galaxies at High Redshift: Observations of
Ultraviolet-selected Galaxies at z ™ 2” ApJ 744: 154 (17 pp),
2012.

Reines, Amy E.; Deller, Adam T. “Parsec-scale Radio Emission
from the Low-luminosity Active Galactic Nucleus in the Dwarf
Starburst Galaxy Henize 2-10” ApJ 750: L24 (5 pp), 2012.

Ricci, L.; Testi, L.; Natta, A.; Scholz, A.; De Gregorio-Monsalvo,
I. “ALMA Observations of @-Oph 102: Grain Growth and
Molecular Gas in the Disk around a Young Brown Dwarf” ApJ
761: 120 (5 pp), 2012.

Richards, Emily E.; Lang, Cornelia C.; Trombley, Christine; Figer,
Donald F. “Multiwavelength Observations of Massive Stellar
Cluster Candidates in the Galaxy” AJ 144: 89 (17 pp), 2012.

Roberts, David H.; Wardle, John F. C. “Evidence for Highly
Relativistic Velocities in the Kiloparsec-scale Jet of the Quasar
3C 345" ApJ 759: L35 (5 pp), 2012.

Rodriguez, L. F.; Bdez-Rubio, A.; Miroshnichenko, A. S. “Radio
Continuum Emission from FS CMa Stars” Rev MA&A 48: 47-
51, 2012.

Rodriguez, L. F,; Dzib, S. A;; Loinard, L.; Zapata, L. A; Raga, A. C.;
Canto, J.; Riera, A. “Radio and Optical Observations of DG Tau
B” Rev MA&A 48: 243-249, 2012.

Rodriguez, L. F; Gémez, Y.; Tafoya, D. “The magnetic field of the
H Il region NGC 6334A from Faraday rotation” MNRAS 420:
279-282, 2012.

Rodriguez, L. F.; Gonzdlez, R. F.; Raga, A. C.; Canto, J.; Riera,
A.; Loinard, L.; Dzib, S. A.; Zapata, L. A. “Radio continuum
emission from knots in the DG Tauri jet” A&A 537: 123 (8 pp)),
2012.

Rodriguez, Luis F.; Gonzdlez, Ricardo F.; Montes, Gabriela; Asiri,
Hassan M.; Raga, Alejandro C.; Canté, Jorge “Compact Radio
Sources in M17” ApJ 755: 152 (9 pp), 2012.

Rodriguez, T.; Trinidad, M. A.; Migenes, V. “Search for Circumstellar
Disks and Radio Jets in the Massive Star-formation Region
IRAS 23033+5951” ApJ 755:100(6 pp), 2012.

Rodriguez-Esnard, T.; Trinidad, M. A.; Migenes, V. “Observational
Study of the Continuum and Water Maser Emission in the IRAS
19217+1651 Region” ApJ 761: 158 (9 pp), 2012.

Romero-Cafiizales, C.; Pérez-Torres, M. A,; Alberdi, A.; Argo, M. K.;
Beswick, R. J.; Kankare, E.; Batejat, F.; Efstathiou, A.; Mattila,
S.; Conway, J. E.; Garrington, S. T.; Muxlow, T. W. B.; Ryder,
S. D.; Vdisdnen, P. “e-MERLIN and VLBI observations of the
luminous infrared galaxy IC 883: a nuclear starburst and an
AGN candidate revealed” A&A 543: 72 (9 pp), 2012.

Romero-Cafiizales, Cristina; Pérez-Torres, Miguel Angel; Alberdi,
Antxon “EVN observations of the farthest and brightest ULIRGs
in the local Universe: the case of IRAS 23365+3604” MNRAS
422:510-520, 2012.

Ros, E.; Pérez-Torres, M. A. “VLBI imaging of M 81* at 43 GHz” A&A
537:93 (4 pp), 2012.

Rosenfeld, Katherine A.; Qi, Chunhua; Andrews, Sean M.; Wilner,
David J.; Corder, Stuartt A.; Dullemond, C. P.; Lin, Shin-Yi;
Hughes, A. M.; D'Alessio, Paola; Ho, P. T. P. “Kinematics of the



CO Gas in the Inner Regions of the TW Hya Disk” ApJ 757: 129
(15 pp), 2012.

Roshi, D. A.; Ransom, S. M. “A compact steep spectrum radio
source in NGC 1977” A&A 546: 25 (3 pp), 2012.

Roshi, D. Anish; Plunkett, Adele; Rosero, Viviana; Vaddi, Sravani
“On the lonization of Luminous WMAP Sources in the Galaxy:
Constraints from He Recombination Line Observations with
the GBT” ApJ 749: 49 (5 pp), 2012.

Roy, Nirupam; Kantharia, N. G.; Eyres, S. P. S.; Anupama, G. C,;
Bode, M. F.; Prabhu, T. P; O'Brien, T. J. “An H | shell-like
structure associated with nova V458 Vulpeculae?” MNRAS
427: 155-159, 2012.

Roy, Nirupam; Minter, Anthony H.; Goss, W. M.; Brogan, Crystal
L.; Lazio, T. J. W. “Tiny Scale Opacity Fluctuations from VLBA,
MERLIN, and VLA Observations of H | Absorption toward 3C
138" ApJ 749: 144 (5 pp), 2012.

Roychowdhury, Sambit; Chengalur, Jayaram N. “The radio-
far-infrared correlation in the faintest star-forming dwarf
galaxies” MNRAS 423: 1127-L131, 2012.

Rushton, A.; Miller-Jones, J. C. A; Campana, R.; Evangelista, Y
Paragi, Z.; Maccarone, T. J.; Pooley, G. G.; Tudose, V.; Fender, R.
P; Spencer, R. E.; Dhawan, V. “A weak compact jet in a soft state
of Cygnus X-1" MNRAS 419: 3194-3199, 2012.

Rygl, K. L. J.; Brunthaler, A.; Sanna, A.; Menten, K. M.; Reid, M. J.; Van
Langevelde, H. J;; Honma, M.; Torstensson, K. J. E.; Fujisawa, K.
“Parallaxes and proper motions of interstellar masers toward the
Cygnus X star-forming complex. I. Membership of the Cygnus X
region” A&A 539: 79 (12 pp), 2012.

Sadavoy, S. I.; Di Francesco, J.; André, Ph.; Pezzuto, S.; Bernard, J.-
P; Bontemps, S.; Bressert, E.; Chitsazzadeh, S.; Fallscheer, C.;
Hennemann, M.; Hill, T.; Martin, P.; Motte, F.; Nguyn Lu’O’Ng,
Q.; Peretto, N.; Reid, M.; Schneider, N.; Testi, L.; White, G. J;
Wilson, C. “Herschel observations of a potential core-forming
clump: Perseus B1-E” A&A 540: 10 (13 pp), 2012.

Sahai, R.; Morris, M. R.; Claussen, M. J. “Shocked and Scorched:
The Tail of a Tadpole in an Interstellar Pond” ApJ 751: 69 (7
pp), 2012.

Sanders, N. E.; Soderberg, A. M.; Valenti, S.; Foley, R. J.; Chornock,
R.; Chomiuk, L.; Berger, E.; Smartt, S.; Hurley, K.; Barthelmy, S.
D.; Levesque, E. M.; Narayan, G.; Botticella, M. T.; Briggs, M.
S.; Connaughton, V.; Terada, Y.; Gehrels, N.; Golenetskii, S.;
Mazets, E.; Cline, T.; Von Kienlin, A.; Boynton, W.; Chambers, K.
C.; Grav, T.; Heasley, J. N.; Hodapp, K. W.; Jedicke, R.; Kaiser,
N.; Kirshner, R. P; Kudritzki, R.-P.; Luppino, G. A.; Lupton, R. H.;
Magnier, E. A.; Monet, D. G.; Morgan, J. S.; Onaka, P. M.; Price,
P. A.; Stubbs, C. W,; Tonry, J. L.; Wainscoat, R. J.; Waterson,
M. F. “SN 2010ay is a Luminous and Broad-lined Type Ic
Supernova within a Low-metallicity Host Galaxy™ ApJ 756: 184
(16 pp), 2012.

Sandstrom, Karin M.; Bolatto, Alberto D.; Bot, Caroline; Draine,
B. T.; Ingalls, James G.; Israel, Frank P.; Jackson, James M.;
Leroy, Adam K; Li, Aigen; Rubio, Ménica; Simon, Joshua D.;
Smith, J. D. T.; Stanimirovic, Snezana; Tielens, A. G. G. M.;
Van Loon, Jacco Th. “The Spitzer Spectroscopic Survey of the
Small Magellanic Cloud (S4MC): Probing the Physical State
of Polycyclic Aromatic Hydrocarbons in a Low-metallicity
Environment” ApJ 744: 20 (27 pp), 2012.

Sane, N.; Ford, J.; Harris, A. I.; Bhattacharyya, S. S. “Prototyping
scalable digital signal processing systems for radio
astronomy using dataflow models” Radio Science 47: 3005
(14 pp), 2012.

Sanna, A; Reid, M. J;; Carrasco-Gonzdlez, C.; Menten, K. M.;
Brunthaler, A.; Moscadelli, L.; Rygl, K. L. J. “Clustered Star
Formation and Outflows in AFGL 2591” ApJ 745: 191 (10 pp),

2012.

Sanna, A.; Reid, M. J.; Dame, T. M.; Menten, K. M.; Brunthaler, A.;
Moscadelli, L.; Zheng, X. W.; Xu, Y. “Trigonometric Parallaxes
of Massive Star-forming Regions. IX. The Outer Arm in the First
Quadrant” ApJ 745: 82 (7 pp), 2012.

Santos, J. S.; Tozzi, P.; Rosati, P.; Nonino, M.; Giovannini, G. “Deep
Chandra observation of the galaxy cluster WARPJ1415.1+3612
at z =1. An evolved cool-core cluster at high redshift” A&A
539:105 (13 pp), 2012.

Saxton, R. D.; Read, A. M.; Esquej, P;; Komossa, S.; Dougherty, S.;
Rodriguez-Pascual, P;; Barrado, D. “Atidal disruption-like X-ray
flare from the quiescent galaxy SDSS J120136.02+300305.5”
A&A 541:106 (10 pp), 2012.

Schaefer, G. H.; Prato, L.; Simon, M.; Zavala, R. T. “Orbit and Stellar
Properties of the Young Triple V807 Tau” ApJ 756: 120 (14 pp),
2012.

Schechtman-Rook, Andrew; Hess, Kelley M. “NGC 4656UV: A UV-
selected Tidal Dwarf Galaxy Candidate” ApJ 750: 171 (16 pp),
2012.

Schiavon, F.; Finelli, F.; Gruppuso, A.; Marcos-Caballero, A.; Vielva,
P.; Crittenden, R. G.; Barreiro, R. B.; Martinez-Gonzdlez, E. “An
optimal estimator for the CMB-LSS angular power spectrum
and its application to WMAP and NVSS data” MNRAS 427:
3044-3054, 2012.

Schinzel, F. K.; Lobanov, A. P.; Taylor, G. B.; Jorstad, S. G.; Marscher,
A.P.; Zensus, J. A. “Relativistic outflow drives y-ray emission
in 3C 345" A&A 537:70 (9 pp), 2012.

Schnee, Scott; Di Francesco, James; Enoch, Melissa; Friesen,
Rachel; Johnstone, Doug; Sadavoy, Sarah “How Starless are
Starless Cores?” ApJ 745:18 (10 pp), 2012.

Schnee, Scott; Sadavoy, Sarah; Di Francesco, James; Johnstone,
Doug; Wei, Lisa “An Observed Lack of Substructure in Starless
Cores. II. Super-Jeans Cores” ApJ 755: 178 (8 pp), 2012.

Schneider, Michael D.; Becker, Robert H.; De Vries, Willem; White,
Richard L. “Foreground Predictions for the Cosmic Microwave
Background Power Spectrum from Measurements of Faint
Inverted Radio Sources at 5 GHz” ApJ 750: 154 (12 pp), 2012.

Schruba, Andreas; Leroy, Adam K.; Walter, Fabian; Bigiel, Frank;
Brinks, Elias; De Blok, W. J. G.; Kramer, Carsten; Rosolowsky,
Erik; Sandstrom, Karin; Schuster, Karl; Usero, Antonio; Weiss,
Axel; Wiesemeyer, Helmut “Low CO Luminosities in Dwarf
Galaxies” AJ 143: 138 (18 pp), 2012.

Schultz, K. W.; Huffenberger, K. M. “Stacking catalogue sources in
WMAP data” MNRAS 424: 3028-3036, 2012.

Schumacher, Hana; Martinez-Sansigre, Alejo; Lacy, Mark;
Rawlings, Steve; Schinnerer, Eva “Gas and dust in a z= 2.8
obscured quasar” MNRAS 423: 2132-2146, 2012.

Scott, K. S.; Wilson, G. W.; Aretxaga, I.; Austermann, J. E.; Chapin,
E. L.; Dunlop, J. S.; Ezawa, H.; Halpern, M.; Hatsukade, B.;
Hughes, D. H.; Kawabe, R.; Kim, S.; Kohno, K.; Lowenthal, J.
D.; Montafia, A.; Nakanishi, K.; Oshima, T.; Sanders, D.; Scott,
D.; Scoville, N.; Tamura, Y.; Welch, D.; Yun, M. S.; Zeballos, M.
“The source counts of submillimetre galaxies detected at A=
11 mm” MNRAS 423: 575-589, 2012.

Scott, T. C.; Cortese, L.; Brinks, E.; Bravo-Alfaro, H.; Auld, R;
Minchin, R. “Two long H | tails in the outskirts of Abell 1367”
MNRAS 419: 119-L23, 2012.

Seale, Jonathan P.; Looney, Leslie W.; Wong, Tony; Ott, Jirgen;
Klein, Uli; Pineda, Jorge L. “The Life and Death of Dense
Molecular Clumps in the Large Magellanic Cloud” ApJ 751
42 (20 pp), 2012.

Secrest, N. J.; Satyapal, S.; Gliozzi, M.; Cheung, C. C.; Seth, A. C.; Boker,
T. “The Chandra View of NGC 4178: The Lowest Mass Black Hole
in a Bulgeless Disk Galaxy?” ApJ 753: 38 (7 pp), 2012.

87



EES——

88

Shabala, Stanislav S.; Ting, Yuan-Sen; Kaviraj, Sugata; Lintott,
Chris; Crockett, R. Mark; Silk, Joseph; Sarzi, Marc; Schawinski,
Kevin; Bamford, Steven P.; Edmondson, Edd “Galaxy Zoo: dust
lane early-type galaxies are tracers of recent, gas-rich minor
mergers” MNRAS 423: 59-67, 2012.

Shapiro, I. I.; Bartel, N.; Bietenholz, M. F.; Lebach, D. E.; Lestrade,
J.-F; Ransom, R. R.; Ratner, M. I. “VLBI for Gravity Probe B. I.
Overview” ApJ SS 201:1(10 pp), 2012.

Sherman, Reid A. “Investigation of Molecular Cloud Structure
around Infrared Bubbles: CARMA Observations of N14, N22,
and N74” ApJ 760: 58 (15 pp), 2012.

Sheth, Kartik; Melbourne, Jason; Elmegreen, Debra Meloy;
Elmegreen, Bruce G.; Athanassoula, E.; Abraham, Roberto G.;
Weiner, Benjamin J. “Hot Disks and Delayed Bar Formation”
ApJ 758:136 (7 pp), 2012.

Shimwell, T. W.; Barker, R. W.; Biddulph, P.; Bly, D.; Boysen, R.
C.; Brown, A. R.; Brown, M. L.; Clementson, C.; Crofts, M.;
Culverhouse, T. L.; Czeres, J.; Dace, R. J.; Davies, M. L,
D’Alessandro, R.; Doherty, P.; Duggan, K.; Ely, J. A;; Felvus,
M.; Feroz, F.; Flynn, W.; Franzen, T. M. O.; Geishiisch, J;
Génova-Santos, R.; Grainge, K. J. B.; Grainger, W. F.; Hammett,
D.; Hobson, M. P.; Holler, C. M.; Hurley-Walker, N.; Jilley, R.;
Kaneko, T.; Kneissl, R.; Lancaster, K.; Lasenby, A. N.; Marshall,
P. J.; Newton, F.; Norris, O.; Northrop, I.; Odell, D. M.; Olamaie,
M.; Perrott, Y. C.; Pober, J. C.; Pooley, G. G.; Pospieszalski,
M. W.; Quy, V.; Rodriguez-Gonzdlvez, C.; Saunders, R. D. E.;
Scaife, A. M. M.; Schammel, M. P.; Schofield, J.; Scott, P. F;
Shaw, C.; Smith, H.; Titterington, D. J.; Velic, M.; Waldram,
E. M.; West, S.; Wood, B. A; Yassin, G.; Zwart, J. T. L.; Ami
Consortium “A blind detection of a large, complex, Sunyaev-
Zel’'dovich structure” MNRAS 423: 1463-1473, 2012.

Siemiginowska, Aneta; Stawarz, tukasz; Cheung, Chi C.; Aldcroft,
Thomas L.; Bechtold, Jill; Burke, D. J.; Evans, Daniel; Holt, Joanna;
Jamrozy, Marek; Migliori, Giulia “Deep Chandra X-Ray Imaging of
a nearby Radio Galaxy 4C+29.30: X-Ray/Radio Connection” ApJ
750:124 (19 pp), 2012.

Smith, Nathan; Cenko, S. Bradley; Butler, Nat; Bloom, Joshua S.;
Kasliwal, Mansi M.; Horesh, Assaf; Kulkarni, Shrinivas R.; Law,
Nicholas M.; Nugent, Peter E.; Ofek, Eran O.; Poznanski, Dovi;
Quimby, Robert M.; Sesar, Branimir; Ben-Ami, Sagi; Arcavi,
lair; Gal-Yam, Avishay; Polishook, David; Xu, Dong; Yaron,
Ofer; Frail, Dale A.; Sullivan, Mark “SN 2010jp (PTF10aaxi): a
jetin a Type Il supernova™ MNRAS 420: 1135-1144, 2012.

Smolcic, V.; Aravena, M.; Navarrete, F.; Schinnerer, E.; Riechers, D. A.;
Bertoldi, F.; Feruglio, C.; Finoguenov, A.; Salvato, M.; Sargent, M.;
Mccracken, H. J.; Albrecht, M.; Karim, A.; Capak, P.; Carilli, C. L.;
Cappelluti, N.; Elvis, M.; Ilbert, O.; Kartaltepe, J.; Lilly, S.; Sanders,
D.; Sheth, K; Scoville, N. Z.; Taniguchi, Y. “Millimeter imaging of
submillimeter galaxies in the COSMOS field: redshift distribution”
A&A 548: 4 (34 pp), 2012.

Smolcic, V.; Navarrete, F.; Aravena, M.; Ibert, O.; Yun, M. S.; Sheth, K.;
Salvato, M.; Mccracken, H. J.; Diener, C.; Aretxaga, |.; Riechers,
D. A.; Finoguenov, A.; Bertoldi, F.; Capak, P; Hughes, D.; Karim,
A.; Schinnerer, E.; Scoville, N. Z.; Wilson, G. “Quest for COSMOS
Submillimeter Galaxy Counterparts using CARMA and VLA:
Identifying Three High-redshift Starburst Galaxies” ApJ SS 200:
10 (11 pp), 2012.

Soderberg, A. M.; Margutti, R.; Zauderer, B. A.; Krauss, M.; Katz, B.;
Chomiuk, L.; Dittmann, J. A.; Nakar, E.; Sakamoto, T.; Kawai,
N.; Hurley, K.; Barthelmy, S.; Toizumi, T.; Morii, M.; Chevalier,
R. A.; Gurwell, M.; Petitpas, G.; Rupen, M.; Alexander, K. D.;
Levesque, E. M.; Fransson, C.; Brunthaler, A.; Bietenholz, M. F.;
Chugai, N.; Grindlay, J.; Copete, A.; Connaughton, V.; Briggs,
M.; Meegan, C.; Von Kienlin, A.; Zhang, X.; Rau, A.; Golenetskii,

APPENDIX A: PUBLICATIONS

S.; Mazets, E.; Cline, T. “Panchromatic Observations of
SN 2011dh Point to a Compact Progenitor Star” ApJ 752: 78
(10 pp), 2012.

Srianand, R.; Gupta, N.; Petitjean, P.;; Noterdaeme, P.; Ledoux, C.;
Salter, C. J.; Saikia, D. J. “Search for cold gas in z > 2 damped
Lya systems: 21-cm and H2 absorption” MNRAS 421 651-665,
2012.

Stern, Daniel; Assef, Roberto J.; Benford, Dominic J.; Blain,
Andrew; Cutri, Roc; Dey, Arjun; Eisenhardt, Peter; Griffith,
Roger L.; Jarrett, T. H.; Lake, Sean; Masci, Frank; Petty, Sara;
Stanford, S. A.; Tsai, Chao-Wei; Wright, E. L.; Yan, Lin; Harrison,
Fiona; Madsen, Kristin “Mid-infrared Selection of Active
Galactic Nuclei with the Wide-Field Infrared Survey Explorer.
I. Characterizing WISE-selected Active Galactic Nuclei in
COSMOS” ApJ 753: 30 (18 pp), 2012.

Strader, Jay; Chomiuk, Laura; Maccarone, Thomas J.; Miller-
Jones, James C. A.; Seth, Anil C.; Heinke, Craig O.; Sivakoff,
Gregory R. “No Evidence for Intermediate-mass Black Holes
in Globular Clusters: Strong Constraints from the JVLA” ApJ
750: L27 (5 pp), 2012.

Struve, C.; Conway, J. E. “The circumnuclear cold gas environments
of the powerful radio galaxies 3C 236 and 4C 31.04” A&A 546:
22 (9 pp), 2012.

Stupar, M.; Parker, Q. A. “Optical detection and spectroscopic
confirmation of supernova remnant G213.0-0.6 (now
redesignated as G213.3-0.4)” MNRAS 419: 1413-1420, 2012.

Su, J. B.; Shen, Z.-Q.; Chen, X.; Yi, Jiyune; Jiang, D. R.; Yun, Y.
J. “High-resolution VLBA Observations of Three 7 mm SiO
Masers toward VX Sgr at Five Epochs” ApJ 754: 47 (6 pp),
2012.

Suyy, S. H.; Hensel, S. W,; Mckean, J. P; Fassnacht, C. D.; Treu,
T.; Halkola, A.; Norbury, M.; Jackson, N.; Schneider, P.;
Thompson, D.; Auger, M. W.; Koopmans, L. V. E.; Matthews,
K. “Disentangling Baryons and Dark Matter in the Spiral
Gravitational Lens B1933+503” ApJ 750: 10 (15 pp), 2012.

Suzuki, Kenta; Nagai, Hiroshi; Kino, Motoki; Kataoka, Jun;
Asada, Keiichi; Doi, Akihiro; Inoue, Makoto; Orienti, Monica;
Giovannini, Gabriele; Giroletti, Marcello; Léhteenmdki, Anne;
Tornikoski, Merja; Ledn-Tavares, Jonathan; Bach, Uwe;
Kameno, Seiji; Kobayashi, Hideyuki “Exploring the Central
Sub-parsec Region of the y-Ray Bright Radio Galaxy 3C 84
with VLBA at 43 GHz in the Period of 2002—-2008” ApJ 746:
140 (9 pp), 2012.

Suzuki, Kenta; Nagai, Hiroshi; Kino, Motoki; Kataoka, Jun;
Asada, Keiichi; Doi, Akihiro; Inoue, Makoto; Orienti, Monica;
Giovannini, Gabriele; Giroletti, Marcello; Léhteenmdki, Anne;
Tornikoski, Merja; Ledn-Tavares, Jonathan; Bach, Uwe;
Kameno, Seiji; Kobayashi, Hideyuki “Exploring the Central
Sub-parsec Region of the y-Ray Bright Radio Galaxy 3C 84
with VLBA at 43 GHz in the Period of 2002—-2008” ApJ 746:
140 (9 pp), 2012.

Swinbank, A. M.; Karim, A;; Smail, lan; Hodge, J.; Walter, F;
Bertoldi, F.; Biggs, A. D.; De Breuck, C.; Chapman, S. C.;
Coppin, K. E. K.; Cox, P.; Danielson, A. L. R.; Dannerbauer,
H.; Ivison, R. J.; Greve, T. R.; Knudsen, K. K.; Menten, K. M.;
Simpson, J. M.; Schinnerer, E.; Wardlow, J. L.; WeiR, A.; Van
Der Werf, P. “An ALMA survey of submillimetre galaxies in the
Extended Chandra Deep Field-South: detection of [C ] at z =
4.4” MNRAS 427:1066-1074, 2012.

Takeuchi, Y.; Kataoka, J.; Stawarz, t.; Takahashi, Y.; Maeda, K.;
Nakamori, T.; Cheung, C. C.; Celotti, A.; Tanaka, Y.; Takahashi,
T. “Suzaku X-Ray Imaging of the Extended Lobe in the Giant
Radio Galaxy NGC 6251 Associated with the Fermi-LAT Source
2FGL J1629.4+8236” ApJ 749: 66 (8 pp), 2012.



Tanaka, T.; Nakamizo, T.; Aoki, T.; Kida, S.; Asuma, K.; Imai,
A.; Furukawa, N.; Hiruma, R.; Matsumura, N.; Takefuji, K.;
Niinuma, K.; Daishido, T. “Method for Finding Variable Radio
Sources in Drift-Scan Interferometric Data from the Nasu
Observatory” PASP 124: 616-623, 2012.

Tasse, Cyril; Van Diepen, Ger; Van Der Tol, Sebastiaan; Van Weeren,
Reinout J.; Van Zwieten, Joris E.; Batejat, Fabien; Bhatnagar,
Sanjay; Van Bemmel, Ilse; Birzan, Laura; Bonafede, Annalisa;
Conway, John; Ferrari, Chiara; De Gasperin, Francesco;
Golap, Kumar; Heald, George; Jackson, Neal; Macario, Giulia;
Mckean, John; Mohan, Niruj; Orru, Emanuela; Pizzo, Roberto;
Rafferty, David; Rau, Urvashi; Réttgering, Huub; Shulevski,
Aleksandar; Lofar Collaboration “LOFAR calibration and wide-
field imaging” Comptes Rendus Physique13: 28-32, 2012.

Terekhova, N. A. “A correlation between dark matter and neutral
hydrogen in spiral galaxies” Astronomy Reports56: 504-511,
2012

Thomson, A. P.; Ivison, R. J.; Smail, lan; Swinbank, A. M.; Weiss,
A.; Kneib, J.-P.; Papadopoulos, P. P; Baker, A. J.; Sharon, C.
E.; Van Moorsel, G. A. “VLA imaging of 12CO J = 1-0 and free-
free emission in lensed submillimetre galaxies” MNRAS 425:
2203-2211, 2012.

Tobin, John J.; Hartmann, Lee; Bergin, Edwin; Chiang, Hsin-Fang;
Looney, Leslie W.; Chandler, Claire J.; Maret, Sébastien;
Heitsch, Fabian “Complex Structure in Class O Protostellar
Envelopes. ll. Velocity Gradients in  Non-axisymmetric
Envelopes, Infall, or Rotation?” ApJ 748: 16 (18 pp), 2012.

Tobin, John J.; Hartmann, Lee; Chiang, Hsin-Fang; Wilner, David J.;
Looney, Leslie W.; Loinard, Laurent; Calvet, Nuria; D’Alessio,
Paola “A ~0.2-solar-mass protostar with a Keplerian disk in
the very young L1527 IRS system” Nature 492: 83-85, 2012.

Tombesi, F.; Sambruna, R. M.; Marscher, A. P; Jorstad, S. G.;
Reynolds, C. S.; Markowitz, A. “Comparison of ejection events
in the jet and accretion disc outflows in 3C 111" MNRAS 424:
754-761, 2012.

Torrealba, J.; Chavushyan, V.; Cruz-Gonzdlez, I.; Arshakian, T. G.;
Bertone, E.; Rosa-Gonzdlez, D. “Optical Spectroscopic Atlas
of the MOJAVE/2cm AGN Sample” Rev MA&A 48: 14855, 2012.

Torres, Rosa M.; Loinard, Laurent; Mioduszewski, Amy J.; Boden,
Andrew F.; Franco-Herndndez, Ramiro; Vlemmings, Wouter H.
T.; Rodriguez, Luis F. “VLBA Determination of the Distance to
nearby Star-forming Regions. V. Dynamical Mass, Distance,
and Radio Structure of V773 Tau A” ApJ 747: 18 (11 pp), 2012.

Tremblay, G. R.; O'Dea, C. P.; Baum, S. A.; Clarke, T. E.; Sarazin,
C. L.; Bregman, J. N.; Combes, F.; Donahue, M.; Edge, A. C,;
Fabian, A. C; Ferland, G. J.; Mcnamara, B. R.; Mittal, R.; Oonk,
J.B.R.; Quillen, A. C.; Russell, H. R.; Sanders, J. S.; Salomé, P.;
Voit, G. M.; Wilman, R. J.; Wise, M. W. “Multiphase sigNature
s of active galactic nucleus feedback in Abell 2597” MNRAS
424:1026-1041, 2012.

Turner, R. J.; Ellingsen, S. P.; Shabalg, S. S.; Blanchard, J.; Lovell, J.
E. J;; Mccallum, J. N.; Cimo, G. “BL Lac Object PKS B1144-379:
An Extreme Scintillator” ApJ 754: L19 (6 pp), 2012.

U, Vivian; Sanders, D. B.; Mazzarella, J. M.; Evans, A. S.; Howell, J. H.;
Surace, J. A;; Armus, L.; Iwasawa, K; Kim, D.-C.; Casey, C. M,;
Vavilkin, T; Dufault, M.; Larson, K. L.; Barnes, J. E.; Chan, B. H.
P; Frayer, D. T; Haan, S.; Inami, H.; Ishida, C. M.; Kartaltepe, J.
S.; Melbourne, J. L.; Petric, A. O. “Spectral Energy Distributions
of Local Luminous and Ultraluminous Infrared Galaxies” ApJ SS
203:9 (27 pp), 2012.

Umana, G.; Ingallinera, A.; Trigilio, C.; Buemi, C. S.; Leto, P;
Agliozzo, C.; Noriega-Crespo, A.; Flagey, N.; Paladini, R.;
Molinari, S. “Identifying Type lin supernova progenitors in
our Galaxy: the circumstellar environment of the Galactic

luminous blue variable candidate Gal 026.47+0.02” MNRAS
427:2975-2984, 2012.

Urquhart, J. S.; Hoare, M. G.; Lumsden, S. L.; Oudmaijer, R. D;
Moore, T. J. T; Mottram, J. C.; Cooper, H. D. B.; Mottram, M.;
Rogers, H. C. “The RMS survey: resolving kinematic distance
ambiguities towards a sample of compact H Il regions using H
| absorption” MNRAS 420: 1656-1672, 2012.

Urrutia, Tanya; Lacy, Mark; Spoon, Henrik; Glikman, Eilat; Petric,
Andreea; Schulz, Bernhard “Spitzer Observations of Young
Red Quasars” ApJ 757: 125 (13 pp), 2012.

Uscanga, L.; Gémez, J. F.; Sudrez, O.; Miranda, L. F. “An updated
catalog of OH-maser-emitting planetary nebulae” A&A 547:
40 (13 pp), 2012.

Vacca, V.; Murgia, M.; Govoni, F.; Feretti, L.; Giovannini, G.; Perley,
R. A;; Taylor, G. B. “The intracluster magnetic field power
spectrum in A2199” A&A 540: 38, 2012.

Van Bemmel, I. M.; Morganti, R.; Oosterloo, T.; Van Moorsel, G. “A
relation between circumnuclear H I, dust, and optical cores in
low-power radio galaxies” A&A 548: 93 (5 pp), 2012.

Van Velzen, Sjoert; Falcke, Heino; Schellart, Pim; Nierstenhofer,
Nils; Kampert, Karl-Heinz “Radio galaxies of the local universe.
All-sky catalog, luminosity functions, and clustering” A&A
544:18 (19 pp), 2012.

Van Weeren, R. J.; Réttgering, H. J. A.; Intema, H. T.; Rudnick, L.;
Briiggen, M.; Hoeft, M.; Oonk, J. B. R. “The ‘toothbrush-relic’:
evidence for a coherent linear 2-Mpc scale shock wave in a
massive merging galaxy cluster?” A&A 546: 124 (21 pp), 2012.

Varga, Jozsef; Csabai, Istvan.; Dobos, Laszld “Revealing a strongly
reddened, faint active galactic nucleus population by stacking
deep co-added images” MNRAS 426: 833-850, 2012.

Vattakunnel, S.; Tozzi, P.; Matteucci, F.; Padovani, P.; Miller, N.;
Bonzini, M.; Mainieri, V.; Paolillo, M.; Vincoletto, L.; Brandt,
W. N.; Luo, B.; Kellermann, K. I.; Xue, Y. Q. “The radio-X-ray
relation as a star formation indicator: results from the Very
Large Array-Extended Chandra Deep Field-South” MNRAS
420: 2190-2208, 2012.

Verkhodanov, O. V.; Keshelava, T. V.; Naiden, Ya. V. “On two low
harmonics of CMB correlation maps” Astrophysical Bulletin67:
245-252, 2012.

Vetukhnovskaya, Yu. N.; Gabuzda, D. C. “Polarization structure
of 12 gamma-ray quasars at 5 and 15 GHz” Astronomy
Reportsb6: 931-944, 2012.

Vitale, M.; Zuther, J.; Garcia-Marin, M.; Eckart, A.; Bremer, M.;
Valencia-S., M.; Zensus, A. “Classifying radio emitters from
the Sloan Digital Sky Survey. Spectroscopy and diagnostics”
A&A 546:17 (17 pp), 2012.

Vollmer, B.; Braine, J.; Soida, M. “A dynamical model for the Taffy
galaxies UGC 12914/5” A&A 547: 39 (27), 2012.

Vollmer, B.; Soida, M.; Braine, J.; Abramson, A.; Beck, R.; Chung, A.;
Crowl, H. H.; Kenneuy, J. D. P.; Van Gorkom, J. H. “Ram pressure
stripping of the multiphase ISM and star formation in the Virgo
spiral galaxy NGC 4330” A&A 537: 143 (16 pp), 2012.

Wagg, J.; Wiklind, T.; Carilli, C. L.; Espada, D.; Peck, A.; Riechers,
D.; Walter, F.; Wootten, A.; Aravena, M.; Barkats, D.; Cortes, J.
R.; Hills, R.; Hodge, J.; Impellizzeri, C. M. V.; lono, D.; Leroy,
A.; Martin, S.; Rawlings, M. G.; Maiolino, R.; Mcmahon, R.
G.; Scott, K. S.; Villard, E.; Vlahakis, C. “[C II] Line Emission
in Massive Star-forming Galaxies at z = 4.7” ApJ 752: L30 (5
pp), 2012.

Wagg, Jeff; Kanekar, Nissim “A Deep Search for CO J = 2-1 Emission
from a Lya Blob at z ™ 6.595” ApJ 751: L24 (4 pp), 2012.
Walker, Lisa May; Johnson, Kelsey E.; Gallagher, Sarah C.;
Charlton, Jane C.; Hornschemeier, Ann E.; Hibbard, John
E. “Examining the Role of Environment in a Comprehensive

89



EES——

Sample of Compact Groups” AJ 143: 69 (11 pp), 2012.

Walter, F.; Decarli, R.; Carilli, C.; Riechers, D.; Bertoldi, F.; Weil, A.;
Cox, P.; Neri, R.; Maiolino, R.; Ouchi, M.; Egami, E.; Nakanishi,
K. “Evidence for Low Extinction in Actively Star-forming
Galaxies at z > 6.5" ApJ 752: 93 (6 pp), 2012.

Walter, Fabian; Decarli, Roberto; Carilli, Chris; Bertoldi, Frank; Cox,
Pierre; Da Cunha, Elisabete; Daddi, Emanuele; Dickinson,
Mark; Downes, Dennis; Elbaz, David; Ellis, Richard; Hodge,
Jacqueline; Neri, Roberto; Riechers, Dominik A.; Weiss, Axel;
Bell, Eric; Dannerbauer, Helmut; Krips, Melanie; Krumholz,
Mark; Lentati, Lindley; Maiolino, Roberto; Menten, Karl; Rix,
Hans-Walter; Robertson, Brant; Spinrad, Hyron; Stark, Dan
P; Stern, Daniel “The intense starburst HDF850.1 in a galaxy
overdensity at z=5.2 in the Hubble Deep Field” Nature 486:
233-236, 2012.

Wang, Ke; Zhang, Qizhou; Wu, Yuefang; Li, Hua-Bai; Zhang,
Huawei “Protostellar Outflow Heating in a Growing Massive
Protocluster” ApJ 745: L30 (7 pp), 2012.

Wang, Wei-Hao; Chen, Hsiao-Wen; Huang, Kui-Yun “ALMA
Submillimeter Continuum Imaging of the Host Galaxies of
GRB 021004 and GRB 080607” ApJ 761: L32 (5 pp), 2012.

Wang, Xiaofeng; Wang, Lifan; Filippenko, Alexei V.; Baron, Eddie;
Kromer, Markus; Jack, Dennis; Zhang, Tianmeng; Aldering,
Greg; Antilogus, Pierre; Arnett, W. David; Baade, Dietrich;
Barris, Brian J.; Benetti, Stefano; Bouchet, Patrice; Burrows,
Adam S.; Canal, Ramon; Cappellaro, Enrico; Carlberg,
Raymond G.; Di Carlo, Elisa; Challis, Peter J.; Crotts, Arlin
P.S.; Danziger, John I.; Della Valle, Massimo; Fink, Michael;
Foley, Ryan J.; Fransson, Claes; Gal-Yam, Avishay; Garnavich,
Peter M.; Gerardy, Chris L.; Goldhaber, Gerson; Hamuy, Mario;
Hillebrandt, Wolfgang; Hoflich, Peter; Holland, Stephen
T.; Holz, Daniel E.; Hughes, John P.; Jeffery, David J.; Jha,
Saurabh W.; Kasen, Dan; Khokhlov, Alexei M.; Kirshner, Robert
P.; Knop, Robert A.; Kozma, Cecilia; Krisciunas, Kevin; Lee,
Brian C.; Leibundgut, Bruno; Lentz, Eric J.; Leonard, Douglas
C.; Lewin, Walter H. G.; Li, Weidong; Livio, Mario; Lundqvist,
Peter; Maoz, Dan; Matheson, Thomas; Mazzali, Paolo A;
Meikle, Peter; Miknaitis, Gajus; Milne, Peter A.; Mochnacki,
Stefan W.; Nomoto, Ken’lchi; Nugent, Peter E.; Oran, Elaine
S.; Panagia, Nino; Perlmutter, Saul; Phillips, Mark M.; Pinto,
Philip; Poznanski, Dovi; Pritchet, Christopher J.; Reinecke,
Martin; Riess, Adam G.; Ruiz-Lapuente, Pilar; Scalzo, Richard
A.; Schlegel, Eric M.; Schmidt, Brian P.; Siegrist, James;
Soderberg, Alicia M.; Sollerman, Jesper; Sonneborn, George;
Spadafora, Anthony; Spyromilio, Jason; Sramek, Richard A.;
Starrfield, Sumner G.; Strolger, Louis G.; Suntzeff, Nicholas
B.; Thomas, Rollin C.; Tonry, John L.; Tornambe, Amedeo;
Truran, James W.; Turatto, Massimo; Turner, Michael; Van Dyk,
Schuyler D.; Weiler, Kurt W.; Wheeler, J. Craig; Wood-Vasey,
Michael; Woosley, Stanford E.; Yamaoka, Hitoshi “Evidence
for Type la Supernova Diversity from Ultraviolet Observations
with the Hubble Space Telescope” ApJ 749: 126 (17 pp), 2012.

Warren, Steven R.; Skillman, Evan D.; Stilp, Adrienne M.; Dalcanton,
Julianne J.; Ott, Jirgen; Walter, Fabian; Petersen, Eric A.;
Koribalski, Bérbel; West, Andrew A. “Tracing Cold H | Gas in
nearby, Low-mass Galaxies” ApJ 757: 84 (20 pp), 2012.

Watson, Linda C.; Martini, Paul; Lisenfeld, Ute; Wong, Man-Hong;
Boker, Torsten; Schinnerer, Eva “Properties of Bulgeless Disk
Galaxies. II. Star Formation as a Function of Circular Velocity”
ApJ 751:123 (20 pp), 2012.

Wayth, Randall B.; Tingay, Steven J.; Deller, Adam T.; Brisken,
Walter F.; Thompson, David R.; Wagstaff, Kiri L.; Majid, Walid
A. “Limits on the Event Rates of Fast Radio Transients from the
V-FASTR Experiment” ApJ 753: L36 (5 pp), 2012.

APPENDIX A: PUBLICATIONS

Webhrle, Ann E.; Marscher, Alan P.; Jorstad, Svetlana G.; Gurwell,
Mark A.; Joshi, Manasvita; Macdonald, Nicholas R.; Williamson,
Karen E.; Agudo, Ivan; Grupe, Dirk “Multiwavelength
Variations of 3C 454.3 during the 2010 November to 201
January Outburst” ApJ 758: 72 (21 pp), 2012.

Wellons, Sarah; Soderberg, Alicia M.; Chevalier, Roger A. “Radio
Observations Reveal Unusual Circumstellar Environments for
Some Type Ibc Supernova Progenitors” ApJ 752: 17 (12 pp),
2012.

Wen, Y. H.; Wen, Z. L.; Han, J. L.; Hou, L. G. “Influence of major
mergers on the radio emission of elliptical galaxies” A&A 542:
25 (4 pp), 2012.

Wilking, Bruce A.; Marvel, Kevin B.; Claussen, Mark J.; Gerling,
Bradley M.; Wootten, Alwyn; Gibb, Erika “A Proper Motion
Study of the Haro 6-10 Outflow: Evidence for a Subarcsecond
Binary” ApJ 753: 143 (7 pp), 2012.

Williams, Christopher L.; Hewitt, Jacqueline N.; Levine, Alan M.; De
Oliveira-Costa, Angelica; Bowman, Judd D.; Briggs, Frank H.;
Gaensler, B. M.; Hernquist, Lars L.; Mitchell, Daniel A.; Morales,
Miguel F.; Sethi, Shiv K.; Subrahmanyan, Ravi; Sadler, Elaine
M.; Arcus, Wayne; Barnes, David G.; Bernardi, Gianni; Bunton,
John D.; Cappallo, Roger C.; Crosse, Brian W.; Corey, Brian E.;
Deshpande, Avinash; Desouza, Ludi; Emrich, David; Goeke,
Robert F.; Greenhill, Lincoln J.; Hazelton, Bryna J.; Herne, David;
Kaplan, David L.; Kasper, Justin C.; Kincaid, Barton B.; Koenig,
Ronald; Kratzenberg, Eric; Lonsdale, Colin J.; Lynch, Mervyn J.;
Mcwhirter, S. Russell; Morgan, Edward H.; Oberoi, Divya; Ord,
Stephen M.; Pathikulangara, Joseph; Prabu, Thiagaraj; Remillard,
Ronald A.; Rogers, Alan E. E.; Anish Roshi, D.; Salah, Joseph E.;
Sault, Robert J.; Udaya Shankar, N.; Srivani, K. S.; Stevens, Jamie
B.; Tingay, Steven J.; Wayth, Randall B.; Waterson, Mark; Webster,
Rachel L.; Whitney, Alan R.; Williams, Andrew J.; Wyithe, J. Stuart
B. “Low-frequency Imaging of Fields at High Galactic Latitude
with the Murchison Widefield Array 32 Element Prototype” ApJ
755: 47 (19 pp), 2012.

Wilson, T. L.; Casassus, S.; Keating, Katie M. “The Structure of NGC
1976 in the Radio Range” ApJ 744: 161 (6 pp), 2012.

Wold, Isak G. B.; Owen, Frazer N.; Wang, Wei-Hao; Barger, Amy J.;
Keenan, Ryan C. “Very Large Array 1.4 GHz Catalogs of the
A370 and A2390 Cluster Fields” ApJ SS 202: 2 (13 pp), 2012.

Wright, Melvyn; Zhao, Jun-Hui; Sandell, Géran; Corder, Stuartt;
Goss, W. M.; Zhu, Lei “Observations of a High-mass Protostar
in NGC 7538 S” ApJ 746: 187 (11 pp), 2012.

Wrobel, J. M.; Nyland, K. “Discovery of a Flat-spectrum Radio
Nucleus in NGC 3115” AJ 144: 160 (4 pp), 2012.

Wu, Zhongzu; Jiang, D. R.; Gu, Minfeng “The radio structure of
ultra-high-energy synchrotron-peak BL Lacs” MNRAS 424:
2733-2745, 2012.

Yamada, Kenkichi; Kitayama, Tetsu; Takakuwa, Shigehisa; lono,
Daisuke; Tsutsumi, Takahiro; Kohno, Kotaro; Takizawa,
Motokazu; Yoshikawa, Kohji; Akahori, Takuya; Komatsu,
Eiichiro; Suto, Yasushi; Matsuo, Hiroshi; Kawabe, Ryohei
“Imaging Simulations of the Sunyaev-Zel'dovich Effect for
ALMA” PASJ 64:102 (16 pp), 2012.

Yamauchi, Aya; Nakai, Naomasa; Ishihara, Yuko; Diamond, Philip;
Sato, Naoko “Water-Vapor Maser Disk at the Nucleus of the
Seyfert 2 Galaxy IC 2560 and its Distance” PASJ 64: 103 (12
pp), 2012.

Yan, Ting; Stocke, John T.; Darling, Jeremy; Hearty, Fred “Invisible
Active Galactic Nuclei. I. Sample Selection and Optical/Near-
IR Spectral Energy Distributions™ AJ 144: 124 (13 pp), 2012.

Yang, J.; Wu, F; Paragi, Z.; An, T. “The radio core and jet in the
broad absorption-line quasar PG 1700+518” MNRAS 419:
L74-178, 2012.



Yusef-Zadeh, F. “Imprints of Molecular Clouds in Radio Continuum
Images” ApJ 759: L11(8 pp), 2012.

Yusef-Zadeh, F.; Arendt, R.; Bushouse, H.; Cotton, W.; Haggard, D.;
Pound, M. W.; Roberts, D. A.; Royster, M.; Wardle, M. “A 3 pc
Scale Jet-driven Outflow from Sgr A*” ApJ 758: L11 (8 pp), 2012.

Zapata, Luis A.; Rodriguez, Luis F.; Schmid-Burgk, Johannes; Loinard,
Laurent; Menten, Karl M.; Curiel, Salvador “ALMA Observations of
the Outflow from Source | in the Orion-KL Region” ApJ 754: L17
(5 pp), 2012.

Zdziarski, Andrzej A. “The structure of the jet in Cyg X-1 inferred
from orbital modulation of the radio emission” MNRAS 422:
1750-1760, 2012.

Zemcov, M.; Aguirre, J;; Bock, J.; Bradford, C. M.; Czakon, N.;
Glenn, J.; Golwala, S. R.; Lupu, R.; Maloney, P.; Mauskopf, P;
Million, E.; Murphy, E. J.; Naylor, B.; Nguyen, H.; Rosenman,
M.; Sayers, J.; Scott, K. S.; Zmuidzinas, J. “High Spectral
Resolution Measurement of the Sunyaev-Zel'dovich Effect
Null with Z-Spec” ApJ 749: 114 (13 pp), 2012.

Zhang, B.; Reid, M. J.; Menten, K. M.; Zheng, X. W. “Distance
and Kinematics of the Red Hypergiant VY CMa: Very Long
Baseline Array and Very Large Array Astrometry” ApJ 744:

23 (14 pp), 2012.

Zhang, B.; Reid, M. J.; Menten, K. M.; Zheng, X. W.; Brunthaler, A.
“The distance and size of the red hypergiant NML Cygni from
VLBA and VLA astrometry” A&A 544: 42 (13 pp), 2012.

Zhang, Hong-Xin; Hunter, Deidre A.; Elmegreen, Bruce G. “H |
Power Spectra and the Turbulent Interstellar Medium of Dwarf
Irregular Galaxies” ApJ 754: 29 (14 pp), 2012.

Zhang, Hong-Xin; Hunter, Deidre A.; Elmegreen, Bruce G.; Gao, Yu;
Schruba, Andreas “Outside-in Shrinking of the Star-forming
Disk of Dwarf Irregular Galaxies™ AJ 143: 47 (27 ppP, 2012.

Zhang, J. S.; Henkel, C.; Guo, Q.; Wang, J. “Radio properties of H20
maser host galaxies” A&A 538: 152 (10 pp), 2012.

Zhelenkova, O. P.; Soboleva, N. S.; Majorova, E. K.; Temirova, A. V.
“Multiband Study of Radio Sources of the Rcr Catalogue with
Virtual Observatory Tools” Baltic Astronomy 21: 371-378, 2012.

Zinchenko, I.; Liu, S.-Y.; Su, Y.-N.; Kurtz, S.; Ojha, D. K.; Samal, M. R.;
Ghosh, S. K. “A Multi-wavelength High-resolution study of the
S255 Star-forming Region: General Structure and Kinematics”
ApJ 755: 177 (19 pp), 2012.

Zuther, J.; Fischer, S.; Eckart, A. “Compact radio emission from z ™
0.2 X-ray bright AGN” A&A 543: 57 (15 pp), 2012.

91



8 - 12 January

219th American Astronomical Society meeting
Austin, TX

NRAO Town Hall

Special Session: ALMA Cycle 0 Early Science and
Capabilities for Cycle 1 Science

Splinter Session: Proposing to Use NRAO Telescopes
Summer Student presentations

Undergraduate Orientation sponsor

Local Education & Public Outreach event sponsor
NRAQ Exhibition

6 January
NRAO Semester 2012B Call for Proposals opens

1February
NRAO Semester 2012B Call for Proposals submission
deadline

17 February

American Association for the Advancement of Science
(AAAS) Annual Meeting

Science Symposium organized by NRAO: Pulsars:
Astronomical Gifts That Keep on Giving

Vancouver, British Columbia, Canada

19 February

American Association for the Advancement of Science
(AAAS) Annual Meeting

Vancouver, British Columbia, Canada

Science Symposium organized by NRAO: New Frontiers in
the Radio Universe

22 February - 1March
2nd EVLA Data Reduction Workshop, Socorro, NM

23 - 24 February
AUI Board of Trustees meeting, Washington, D.C.

28 February - 1 March
NRAO Business Managers meeting, Charlottesville, VA

APPENDIX B: EVENTS & MILESTONES

3 -6 March

Outflows, Winds and Jets: from Young Star to
Supermassive Black Holes

North American ALMA Science Center
Science Workshop

Charlottesville, VA

19 - 20 March
Visiting Committee Site Visit
Charlottesville, VA

26 - 28 March
NRAO Postdoc Symposium
Socorro, NM

30 March
Jansky Very Large Array Dedication
VLA site, NM

1- 3 April
Global Properties of Hl in Galaxies Workshop
Green Bank, WV

18 April
AUl Executive Committee meeting
Washington, D.C.

24 — 26 April
NSF Large Facilities Operations Workshop
Michigan State University

15 May
ALMA Cycle 1 Early Science Notice of Intent Deadline

16 - 17 May
Visiting Committee Meeting
Green Bank, WV

21May
New NRAO Director Anthony (Tony) J. Beasley
Charlottesville, VA




21-22 May
Users Committee Meeting, Socorro, NM

29 May - 5 Jun
Synthesis Imaging Workshop
Socorro, NM

31May
ALMA Cycle 1 Call for Proposals opens

10 — 14 June

220th American Astronomical Society meeting
Anchorage, AK

Special Session:

ALMA Early Science Results & Opportunities
Undergraduate Orientation sponsor

Local Education & Public Outreach event sponsor
NRAO Exhibition

11-12 June
NRAO Proposal Planning Webinar

14 - 15 June
AUI Board of Trustees meeting
[thaca, NY

2-20 July
Santa Fe Cosmology Workshop
Santa Fe, NM

9 July
NRAO Semester 2013A Call for Proposals opens

12 July
ALMA Cycle 1 Call for Proposals deadline

19 - 20 July

AUl Management Review
Arlington, VA

National Science Foundation

1 August
NRAO Semester 2013A Call for Proposals deadline

13 - 18 August
CASPER Workshop
Green Bank, WV

20 - 31 August
International Astronomical Union XXVIIl General Assembly
Beijing, China

12 September
AUI Executive Committee meeting R
Washington, D.C. : e

13 - 15 September

The Interstellar Medium at High Redshift
Galaxies Comes of Age

Charlottesville, VA

18 — 19 October
AUl Board of Trustees meeting
Charlottesville, VA

28 — 31 October
Molecular Spectroscopy in the Era of Far-IR Astronomy
Atlanta, GA

2,5 and 30 November

47th Karl G. Jansky Lecture

Dr. Mark Reid (Harvard-Smithsonian Center for Astrophysics)
Charlottesville, VA; Green Bank, WV; Socorro, NM

5 December
AUl Executive Committee meeting
Washington, D.C.

6 — 7 December
National Science Foundation Program Review
Arlington, VA

12 — 15 December
The First Year of ALMA Science
Puerto Varas, Chile




94

. APPENDIX C: COMMITTEES

Users Committee

The Users Committee is a scientific advisory group that provides input to NRAO on issues that affect the Observatory’s
scientific productivity and user relations and advises NRAO on matters of concern to those whose research is
dependent on the Observatory’s research facilities. The Committee also provides advice on scientific, technical,
operational, and development issues relating to the astronomy community’s use of NRAO research facilities and
makes recommendations that maximize the Observatory’s scientific productivity and improve its effectiveness. The
Users Committee holds an annual face-to-face meeting in the spring and periodic teleconferences. The current
members of the committee, their home institution, and their last year of service follow.

Edwin Bergin Jeremy Darling Aneta Siemiginowska

University of Michigan University of Colorado — Boulder Harvard-Smithsonian, CfA

2012 2015 2013

Helene Courtois Sheperd Doeleman David J. Thompson

University Lyon France MIT Haystack Observatory NASA — Goddard Space

2014 2015 Flight Center
2013

Mark Devlin Gregg Hallinan

University of Pennsylvania Caltech Astronomy Ue-Li Pen

2014 2015 CITA — University of Toronto
2014

Eric Feigelson Hiroshi Imai

Pennsylvania State University Kagoshima University Eva Schinnerer

2012 2012 Max-Planck-Institut fiir Astronomie
2014

Mark Heyer James Miller-Jones

University of Massachusetts ICRAR Curtin University Michael Skrutskie

2013 2015 University of Virginia
2013

Fredrick Jenet Karin Oberg

University of Texas, Brownsville Harvard-Smithsonian, CfA David Wilner (Co-Chair)

2014 2015 Harvard-Smithsonian, CfA
2012

Sarah Church Gordon Richards (Co-Chair)

Stanford University Drexel University

2014 2013



Visiting Committee

To assist the AUI Board of Trustees and provide a wide spectrum of expertise, a Visiting Committee composed of
leading scientists in the areas of interest to NRAO is charged with the task of reviewing and appraising the work
carried out under AUI's management. The Committee members are appointed by the AUl Board of Trustees and
include distinguished scientists from public and private, national and international scientific communities external
to AUI facilities. The Committee conducts bi-annual meetings at alternating NRAO sites. The current members of the

committee, their home institution, and their last year of service follow.

George Helou, Chair
Caltech
2013

Pierre Cox
IRAM
2013

Timothy Heckman
Johns Hopkins University
2012

Xiaoyu Hong
Shanghai Astronomical Observatory
2015

Ryohei Kawabe
Nobeyama Radio Observatory
2015

Robert C. Kennicutt
University of Cambridge
2012

Elizabeth A. Lada
University of Florida
2013

Malcolm Longair
University of Cambridge
2013

Maura McLaughlin
West Virginia University
2015

Suzanne Staggs
Princeton University
2015
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ALMA North American Science Advisory Committee

The ALMA North American Science Advisory Committee (ANASAC) advises NRAO on issues relating to the scientific
use of ALMA, including science requirements, user support, preparatory programs with other facilities, and/or
providing access to new facilities in Chile, science during construction and commissioning, priorities for Chilean
operations and development plans. The ANASAC is a conduit between NRAO and the North American community
for disseminating information regarding ALMA construction and operations. ANASAC members are appointed from
the North American astronomy community. The ANASAC holds an annual face-to-face meeting and teleconferences
about every two months. The current members of the committee, their home institution, and their last year of service

follow.

Edwin Bergin
University of Michigan
2014

Alberto Bolatto
University of Maryland
2014

Daniela Calzetti
University of Massachusetts
2014

John Carpenter, Chair
Caltech
2013

Richard Crutcher
University of Illinois
2013

Alyssa Goodman
Harvard-Smithonian CfA
2012

Kelsey Johnson
University of Virginia
2014

Francisca Kemper
ASIAA
2014

Leslie Looney
University of Illinois
2013

Amy Lovell
Agnes Scott College
2014

Michael Mumma
University of Maryland/GSFC
2013)

David Neufeld
Johns Hopkins University
2013

Rachel Osten

Space Telescope Science Institute

2013

Deborah L. Padgett
IPAC
2012

Douglas Scott
University of British Columbia
2014

Gordon Stacey
Cornell University
2012

Jonathan Williams
University of Hawaii
2012

David Wilner
Harvard-Smithonian CfA
2012



Time Allocation Committee

All observing proposals for the VLA, VLBA, and GBT submitted to NRAO by the community are evaluated by one of
eight Science Review Panels (SRPs). The SRP produces a rank-order list of these observing proposals that is based
on scientific merit. The NRAO Time Allocation Committee (TAC) consists of the eight SRP Chairs. The TAC cross-
reconciles the individual SRP rankings, considers large proposals, and recommends observing time allocations
for each semester on the VLA, VLBA, and GBT. The TAC meets face-to-face semi-annually, once for each NRAO
observing semester. The following persons served on the NRAO TAC for Semesters 2012B and 2013A. The scientific
purview of each member is indicated.

Mary Putman Richard Mushotsky (2012B only) Lee Mundy
Extragalactic Structure Active Galactic Nuclei Star Formation
Columbia University NASA — Goddard Space University of Maryland

Flight Center
Stephen White Nick Scoville
Solar System, Stars, and Russ Taylor High Redshift and Source Surveys
Planetary Systems Normal Galaxies, Groups, California Institute of Technology
Kirtland Air Force Base/ and Clusters
University of Maryland University of Calgary James Cordes

Energetic Transients and Pulsars

Mike Eraculous (2013A only) Mark Reid Cornell University
Active Galactic Nuclei Interstellar Medium
Pennsylvania State University Harvard-Smithsonian

Center for Astrophysics
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NRAO Education and Public Outreach issued 18 news releases and one image release in 2012. Each of these
science and image releases is briefly recapped in this Appendix. Twelve of these NRAO news releases described
exciting new science conducted with NRAO telescopes. Science results from ALMA, Jansky VLA, VLBA, and GBT were

featured in six, three, two, and three of these science news releases, respectively.

Iconic Telescope Renamed to Honor Founder of Radio Astronomy
10 January

The world’s most famous radio telescope will become the “Karl G.
Jansky Very Large Array” to honor the founder of radio astronomy,
the study of the Universe via radio waves naturally emitted by
objects in space. The National Radio Astronomy Observatory
(NRAO) announced the new name for the National Science
Foundation’s Very Large Array (VLA) at the American Astronomical
Society’s meeting in Austin, Texas. The new name will become
official at a rededication ceremony at the VLA site in New Mexico
on March 31.

ALMA Early Science Result Reveals Starving Galaxies

11 January

Astronomers using the partially completed ALMA observatory have
found compelling evidence for how star-forming galaxies evolve
into ‘red and dead’ elliptical galaxies, catching a large group of
galaxies right in the middle of this change.

An artist’s concept of an active supermassive black hole and
its jet, with outflow of star-forming gases. (Wolfgang Steffen,
Cosmovision, Marscher et al., NRAO/AUI/NSF).

VLBA, RXTE Team Up to Pinpoint

Black Hole’s Outburst

12 January

Astronomers have gained an important clue
about a ubiquitous cosmic process by pinpointing
the exact moment when gigantic “bullets” of
fast-moving material were launched from the

June 5

Image: Karl G. Jansky (NRAO/AUI/NSF).

June 6

reg]on Surrounding a black hole. Theu made Black Hole H1743-322 Launches a Jet (NRAO, GSFC/NASA,).

this breakthrough by using the ultra-sharp radio

“vision” of the National Science Foundation’s Very Long Baseline Array (VLBA), along with NASA's Rossi X-ray Timing
Explorer (RXTE) satellite, to study an outburst from a system including a black hole and its companion star in 2009.
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From Earth’s Water to Cosmic Dawn: New Tools Unveiling
Astronomical Mysteries
17 February

Two new and powerful research tools are helping astronomers
gain key insights needed to transform our understanding
of important processes across the breadth of astrophysics.
The Atacama Large Millimeter/submillimeter Array (ALMA), and
the newly expanded Karl G. Jansky Very Large Array (VLA) offer
scientists vastly improved and unprecedented capabilities for
frontier research.

Artist’s Conception of Dusty Disk Around Young Star TW Hydrae (Bill
Saxton, NRAO/AUI/NSF).

Pulsars: The Universe’s Gift to Physics ROTATION
AXIS
19 February RADIATION
p BEAM

-

Pulsars, superdense neutron stars, are perhaps the most
extraordinary physics laboratories in the Universe. Research
on these extreme and exotic objects already has produced
two Nobel Prizes. Pulsar researchers now are poised to learn
otherwise-unavailable details of nuclear physics, to test
General Relativity in conditions of extremely strong gravity, and
to directly detect gravitational waves with a “telescope” nearly

the size of our Galaxy. R;\ﬁ”.m‘

BEAM

Pulsars are spinning neutron stars (Bill Saxton, NRAO/AUI/NSF).

Anthony Beasley Appointed Director of NRAO
24 February

Anthony J. Beasley has been appointed as the next Director of
the National Radio Astronomy Observatory (NRAQ), according
to Ethan J. Schreier, President of Associated Universities, Inc.
(AUI). Beasley will succeed Fred KY. Lo, who has been NRAO
Director since 2002.

Anthony J. Beasley (NRAO/AUI/NSF).
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Astronomers Get Rare Peek at Early Stage of Star
Formation
14 March

Using radio and infrared telescopes, astronomers have
obtained a first tantalizing look at a crucial early stage
in star formation. The new observations promise to help
scientists understand the early stages of a sequence
of events through which a giant cloud of gas and dust
collapses into dense cores that, in turn, form new stars.

New observations show ‘pristine’ example of second stage of star
formation shown in this graphic. (Bill Saxton, NRAO/AUI/NSF).

. § nansnsnsnnssnnnnny
Famous Radio Telescope Officially Gets New Name y ¢ NRURN BAROREN BEONN
31March

Astronomers and officials from around the globe gathered
on the high desert of New Mexico Saturday to officially
bestow a new name on the world’s most famous radio
telescope and to mark its transformation into a new and
vastly more powerful tool for science. The iconic Very
Large Array (VLA) now is the Karl G. Jansky Very Large
Array, honoring the founder of radio astronomy.

NRAO Director Fred Lo, at podium, commands the start of first official observation of the Jansky VLA. Seated: Erica Sichler, Rep, Pearce’s
office; Ethan Schreier, AUI President; James Ulvestad, NSF Astronomical Sciences Division Director. (Dave Finley, NRAO/AUI/NSF).

ALMA Reveals Workings of Nearby Planetary System
12 April

A new observatory still under construction has given
astronomers a major breakthrough in understanding a
nearby planetary system that can provide valuable clues
about how such systems form and evolve. The scientists
used the Atacama Large Millimeter/submillimeter
Array (ALMA) to discover that planets orbiting the star
Fomalhaut must be much smaller than originally thought.

Fomalhaut dust ring: ALMA image in yellow; Hubble Space
Telescope image in blue.
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Neighbor Galaxies May Have Brushed Closely,
Astronomers Find
11 June

Two of our Milky Way’s neighbor galaxies may have had a
close encounter billions of years ago, recent studies with the
National Science Foundation’s Green Bank Telescope (GBT)
indicate. The new observations confirm a disputed 2004
discovery of hydrogen gas streaming between the giant
Andromeda Galaxy, also known as M31, and the Triangulum
Galaxy, or M33.

The gas “bridge” between M31, right, and M33 (Bill Saxton, NRAO/AUI/NSF).

Astrochemistry Enters a Bold New Era with ALMA
20 September

Combining the cutting-edge capabilities of the ALMA
telescope with newly-developed laboratory techniques,
scientists are opening a completely new era for deciphering
the chemistry of the Universe. A research team demonstrated
their breakthrough using ALMA data from observations of the
gas in a star-forming region in the constellation Orion.

I

U‘M ll..}IL!Ilh,lli_lh‘;-A" .

Laboratory (blue) and ALMA (red) spectra of ethyl cyanide overlaid on a
Hubble Space Telescope image of the Orion Nebula.

Surprising Black-Hole Discovery Changes Picture of
Globular Star Clusters
3 October

An unexpected discovery by astronomers using the National
Science Foundation’s Karl G. Jansky Very Large Array
(VLA) is forcing scientists to rethink their understanding of the
environment in globular star clusters, tight-knit collections
containing hundreds of thousands of stars.

Artist’s conception of a black hole in a globular cluster (Benjamin de
Bivort; Strader et al.; NRAO/AUI/NSF).
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NRAO Scientist Named Editor of Respected Astronomy Journal
19 November

Jeffrey Mangum, a scientist at the National Radio Astronomy Observatory
(NRAQ) headquarters in Charlottesville, Virginia, has been appointed
Editor of the Publications of the Astronomical Society of the Pacific (PASP),
a peer-reviewed scientific journal. The tenth editor in PASP’s 125-year
history, Mangum will continue in his position on the NRAO’s scientific staff,
where he has worked full time since 1994.

Final North American ALMA Antenna Delivered

20 November

After an odyssey of design and construction stretching
across more than a decade, North America has delivered
the last of the twenty-five 12-meter-dicmeter dish antennas
that comprise its share of antennas for the international
ALMA telescope.

The final North American ALMA Antenna heads up to the Array
Operations Site in Chile (NRAO/AUI/NSF, Carlos Padilla).

Image Release: A Radio-Optical View of the
Galaxy Hercules A
29 November

Spectacular jets powered by the gravitational
energy of a supermassive black hole in the core
of the elliptical galaxy Hercules A illustrate the
combined imaging power of two of astronomy’s
cutting-edge tools, the Hubble Space Telescope’s
Wide Field Camera 3, and the recently upgraded
Karl G. Jansky Very Large Array (VLA) radio
telescope in west-central New Mexico.

Credit: NASA, ESA, S. Baum and C. O’Dea (RIT), R. Perley and W. Cotton (NRAO/AUI/NSF), and the Hubble Heritage Team (STScl/AURA).
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Brown Dwarfs May Grow Rocky Planets
30 November

Astronomers using the Atacama Large Millimeter/submillimeter
Array (ALMA) have for the first time found that the outer region of
a dusty disk encircling a brown dwarf contains millimeter-sized
solid grains like those found in denser disks around newborn
stars. The surprising finding challenges theories of how rocky,
Earth-scale planets form, and suggests that rocky planets may
be even more common in the Universe than expected.

Artist’s conception of dusty disk around a brown dwarf [ALMA (ESO/NAOJ/NRAO)/M. Kornmesser (ESO)].

Astronomers Discover and “Weigh”
Infant Solar System
5 December

Astronomers have found the youngest still-
forming solar system yet seen, an infant
star surrounded by a swirling disk of dust
and gas more than 450 light-years from
Earth in the constellation Taurus.

Artist’s conception of infant solar system: young star pulls material from surroundings into rotating disk (right); generates outflowing jets
of material (left) (Bill Saxton, NRAO/AUI/NSF).

Microquasar Found in Neighbor Galaxy,
Tantalizing Scientists
12 December

For the first time, astronomers have found a
microquasar — a black hole devouring material
from a companion star —in a galaxy beyond our
own Milky Way. The object, pumping out X-rays
and bright bursts of radio waves, was found in
the Andromeda Galaxy, 2.5 million light-years
from Earth.

The Andromeda Galaxy (M31): Crosshairs show location of microquasar (Robert Gendler, © 2005, with permission,
http://www.robgendlerastropics.com).



Powerful Supercomputer Makes ALMA a Telescope
21 December

One of the most powerful calculating machines known to
the civilian world has been installed and tested in a remote,
high-altitude site in the Andes Mountains of northern Chile,
marking one of the major remaining milestones toward
completion of the most elaborate ground-based telescope
in history, the Atacama Large Millimeter/submillimeter Array
(ALMA).

Technician Juan Carlos Gatica checks electronics on the ALMA
correlator while using supplemental oxygen at the high-altitude site
(Carlos Padilla, NRAO/AUI/NSF).
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Acronym Definition

....................... American Astronomical Society

....................... Atacama Compact Array
...................... Active Galactic Nucleus

....................... Assembly, Integration, and Verification

..................... Atacama Large Millimeter Array

.................. ALMA North American Science Advisory Committee

....................... Array Operations Site (ALMA, Chile)
....................... ALMA Regional Center

..................... Academia Sinica Institute for Astronomy and Astrophysics
....................... NSF Divisional of Astronomical Sciences

................... Netherlands Institute for Radio Astronomy

..................... Australia Telescope Large Area Survey
................. Australia Telescope National Facility
....................... Associated Universities, Incorporated
........................ Back End

....................... Brigham Young University

.................... Combined Array for Research in Millimeter Astronomy
...................... Common Astronomy Software Applications

................... Collaboration for Astronomy Signal Processing and Electronics Research

.................... Cosmic Background Imager
....................... Central Development Laboratory
....................... Call for Proposals
........................ centimeter
...................... Communications Office

.................. La Comisién Nacional del Medio Ambiente (Chile)
................... Comision Nacional de Investigacion Cientifica y Tecnoldgica (Chile)

..................... Commonwealth Scientific and Industrial Research Organisation
........................ Charlottesville, VA
...................... Degree Angular Scale Interferometer
...................... Digital Downconverter
...................... Distributed FX correlator
..................... Data Management & Software Department
.................. Digital Signal Processing
....................... Export Administration Regulations
....................... Education and Public Outreach
....................... European Space Observatory
..................... Expanded Very Large Array
...................... Frequency-Agile Solar Radiotelescope
........................ Front End
.................. Front End Integration Center
...................... Focal L-Band Array for the Green Bank Telescope
...................... Field-programmable Gate Array
..................... Full Width at Half Maximum
........................ Fiscal Year (October 1through September 30)



GB........... Green Bank, WV

Gbps................... Giga-bits per second
GBT....... ... ..., Green Bank Telescope

GHz. ... Gigahertz

GUPPI. ... ... .. ... ..., Green Bank Ultimate Pulsar Processing Instrument
HERA ... .. Hydrogen Epoch of Reinonization Array

HR. oo Human Resources

N High Sensitivity Array

AU ..o International Astronomical Union

PT Integrated Product Team
IRDC............. . Infrared Dark Cloud

ITAR ... International Traffic in Arms Regulations

JAO. ..o Joint ALMA Office

JPL. Jet Propulsion Laboratory

KHz. ... kiloHertz

Kpc. ..o kiloparsec

LNA. ..o Low Noise Amplifier

LO. Local Oscillator

LSM. oo Local Staff Members

LSST ..o Large Synoptic Survey Telescope

LWA. .. Long Wavelength Array

MOS. ot micro-arcsecond

MHz .. Megahertz

MIT .o Massachusetts Institute of Technology

MM e millimeter

MPIER ... Max Planck Institut fiir Radioastronomie

MS o Magellanic Stream

PJY oo microJansky

MUSTANG. ............. ... Multiplexed SQUID/TES Array at Ninety Gigahertz
NA o North American

NAASC ... ... North American ALMA Science Center

NAOJ ... ... National Astronomical Observatory of Japan
NASA ... .. National Aeronautics and Space Administration
NIST oo National Institute of Standards and Technology
NM oo New Mexico

NRAO ... National Radio Astronomy Observatory

NRC ... National Research Council of Canada

NRL. ... Naval Research Laboratory

NRQZ ... National Radio Quiet Zone

NSF. ..o National Science Foundation

NUFO ... .. National User Facilities Organization

NWNH. ... .. 2010 Decadal Survey report: New Worlds, New Horizons
OCA ... .. Office of Chilean Affairs

OMT .. OrthoMode Transducer

OPT. ... Observation Preparation Tool
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Acronym Definition (continued)

OSF..... .. Operations Support Facility (ALMA, Chile)

PAF . Phased Array Feed

PAPER. ... Precision Array for Probing the Epoch of Reionization
PC ottt parsec

Pl Principal Investigator

PMD ..o Program Management Department

PRC. ... Portfolio Review Committee

PST. Proposal Submission Tool

R&D ... Research and Development

REU. ... Research Experiences for Undergraduates

REL ..o Radio-Frequency Interference

RSRO ..................... Resident Shared Risk Observing

SCO ... Santiago Central Office

SIS . Superconductor—Insulator—Superconductor

SKA. oo Square Kilometre Array

SMA o Submillimeter Array

SMG ..o Submillimeter Galaxy

SOS. .. Student Observing Support

SRP. . Science Review Panel

SSR. . Science Support and Research

STEM ... .. Science, Technology, Engineering, and Mathematics
submm. ... submillimeter

SUS. ... Science User Support

TAC. ... Time Allocation Committee

THz. ..o TeraHertz

US United States of America

USNO . ...l United States Naval Observatory

WV o West Virginia

VA Virginia

VAO. ... Virtual Astronomical Observatory

VEGAS ... ... ... ... ... Versatile Green Bank Astronomical Spectrometer
VLA o Very Large Array

VIBA. ... Very Long Baseline Array

VIBI ... Very Long Baseline Interferometry

WIDAR ... . Wideband Interferometric Digital Architecture Correlator
WMAP. ... Wilkinson Microwave Anisotropy Probe

WV oo West Virginia

WVU ..o West Virginia University

10



ALMA OPERATIONS SUPPORT FACILITY



www.nrao.edu

NRAO Headquarters & North American ALMA Science Center

National Radio Astronomy Observatory
520 Edgemont Road
Charlottesville Virginia 22903-2475
434-296-0211
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National Radio Astronomy Observatory
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Charlottesville, Virginia 22903-4608
434-296-0358
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National Radio Astronomy Observatory
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Green Bank,West Virginia 24944-0002
304-456-20M

NRAO - Pete V. Domenici Science Operations Center
National Radio Astronomy Observatory
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Socorro, New Mexico 87801-0387
575-835-7000

NRAO/AUI - Chile
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Suite 502
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Santiago
Chile
+56-2-2210-9600
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Wmes Inc.

The National Radio Astronomy Observatory is a facility of the
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