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NOAO Unites with Gemini and LSST: As of 1 October 2019, NOAO has joined
with Gemini Observatory and LSST operations to create a new organization, NSF’s
National Optical-Infrared Astronomy Research Laboratory (NSF’s OIR Lab). As the
preeminent US center for ground-based optical-infrared astronomy, the new
laboratory brings together diverse pathways for astronomical exploration, serves as
a focal point for community coordination and collaboration, and enables the
discoveries of the future. The consolidation is part of a long-term evolutionary trend
and is reminiscent of the origin of NOAO itself. Read More…

Patrick McCarthy to Lead New NSF OIR Lab: AURA has selected Patrick
McCarthy, the Vice President of the Giant Magellan Telescope project and
Astronomer at the Carnegie Institution for Science, as the new Director of the NSF’s
National Optical-Infrared Astronomy Research Laboratory. He begins his 5-year term
on 1 October 2019. Read More…

Results from NOAO Community Survey for Astro2020: The results are in!
Nearly 500 community members responded to our survey of community needs and
resource priorities for the coming decade. The results affirm the continuing scientific
importance of ground-based OIR resources, demonstrate a clear need for diverse
community resources and capabilities, and identify the community’s overall resource
priorities in a funding-limited environment. Read More…

Astro2020 White Papers Posted: NOAO-related white papers submitted in
response to the 2020 Decadal Survey of Astronomy and Astrophysics (Astro2020)
call for “Activities, Projects, and State of the Profession Considerations” (APC) white
papers are now posted. These include white papers submitted by NOAO scientific
staff as well as those from the community on NOAO-related topics. If your
submission is missing, please inform us by writing to currents@noao.edu so we can
include your white paper in the compilation.

Gateway to High-Level Image Products from NOAO Survey Programs: Simple
direct access to high-level reduced images from many NOAO Survey Programs—
especially older surveys—is now available, as is improved documentation. The
holdings include deep “blank sky” surveys as well as “pointed” surveys of nearby
galaxies, clusters of galaxies, and stellar populations in local group galaxies. Read
More…

2019 TMT Science Forum: Register by 9 October 2019 for the 2019 Thirty Meter
(TMT) Science Forum, “Science Synergies in the Era of the Thirty Meter Telescope,”
which will be held in Xiamen, China 4–6 November 2019. Travel support will be
available for US scientists. Read More…
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New Scientific Staff Members in Tucson: The OIR Lab recently welcomed three
new scientific staff members in Tucson: Emma Beasor, a new Hubble Fellow, and
Parker Fagrelius and Sarah Logsdon, new Assistant scientists at Kitt Peak National
Observatory. Read More…

NEID Queue Observers Onboard at WIYN: Jesus Valdenebro has joined the
WIYN team as the third queue observer for NEID, the extreme precision radial
velocity spectrometer at WIYN. Jesus has a Masters degree in astrophysics as well
as experience with astronomical observing. Shared risk observations with NEID are
scheduled to begin this Northern winter. Read More…

NOAO Unites with Gemini and LSST, Creating New National
Laboratory for Optical-Infrared Astronomy
As of 1 October 2019, NOAO has joined with Gemini Observatory and LSST
operations, both of which were incubated in partnerships with NOAO, to create the
next incarnation of the US national observatory. All of the nighttime optical-infrared
astronomy facilities supported by the National Science Foundation (NSF) have
transitioned to operate as one organization.

New Organization and New Director

The new organization, NSF’s National Optical-Infrared Astronomy Research
Laboratory (for now nicknamed NSF’s OIR Lab), now operates five facilities—
Cerro Tololo Inter-American Observatory (CTIO), the Community Science and
Data Center (CSDC), Kitt Peak National Observatory (KPNO), Gemini
Observatory, and the Large Synoptic Survey Telescope (LSST), the first three of
which were formerly under NOAO. As the preeminent US center for ground-
based optical-infrared astronomy, the new organization will serve as a focal
point for community development of innovative scientific programs, the exchange of
ideas, and domestic and international collaborations.

The new organization will be led by its recently appointed Director, Patrick McCarthy,
who previously held the position of Vice President of the Giant Magellan Telescope
project and Astronomer at the Carnegie Institution for Science. (See accompanying
article for further details.) Speaking of the new organization, McCarthy said,
“Integrating these facilities into one multi-mission center brings together diverse
pathways for astronomical exploration, facilitates community coordination and
collaboration, and enables the discoveries of the future.”

Although the organizational name NOAO will be retired as part of the transition,
NOAO’s mission and activities continue uninterrupted through two Programs
within the new organization: Mid-Scale Observatories (MSO, which includes
KPNO and CTIO), and CSDC (which includes all of NOAO’s data, community
coordination, community planning, and time allocation activities). The US
community can also look forward to expanded opportunities for discovery as a
result of the greater coordination between the five facilities and future
development efforts.
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Image of the gravitational lensed arc in
Abell 370, obtained in 1976 by R.
Lynds, V. Petrosian, and A. Sandage
using the KPNO video camera.

A History of Evolution and New Opportunities

The integration of NOAO, Gemini, and LSST operations into a single
organization is part of a long-term evolutionary trend and is reminiscent of the
origin of NOAO itself. The creation of NOAO in 1984 consolidated under a single
Director all of NSF’s ground-based observatories then managed by the
Association of Universities for Research in Astronomy (AURA), including KPNO,
whose lease with the Tohono O’odham nation was signed in 1958, and CTIO,
whose site was selected 1962.

Over its 35-year history as the US national research and development center for
ground-based optical and infrared astronomy, NOAO’s mission has been to develop
world-class research capabilities for use by the professional astronomy community
to conduct frontier science investigations. Research carried out with NOAO’s facilities
has led to major scientific discoveries and explorations including:

Flat rotation curves of galaxies and the existence of dark
matter (1970s);

First gravitational lens (1979);

Accelerating expansion of the Universe and the existence of
dark energy (1998);

Dwarf galaxy companions and merger history of the Milky
Way (ongoing);

Dwarf planets in the Outer Solar System (ongoing);

Census and exploration of the Sun’s nearest neighbors
(ongoing).

To enable these and future discoveries, NOAO has continuously
created new opportunities to explore the Universe, advancing
the way astronomers collect and interact with data. Since
1984,

New telescopes have been created for community use,
including the WIYN telescope at KPNO (first light in 1994) and
the SOAR telescope at CTIO (first observations in 2005), both
developed in partnership with university consortia; the two
Gemini telescopes (first community observations in 2001),
developed through an international partnership; and the Large
Synoptic Survey Telescope (LSST; first observations
anticipated 2022), a public-private partnership involving an
institutional consortium and an inter-agency collaboration
between NSF and the Department of Energy.

NOAO led the creation of software to process and analyze
electronic data (e.g., the Image Reduction and Analysis
Facility; IRAF—first public release in 1986). Just as CCDs
changed the way astronomers collected their data, IRAF
changed the way astronomers reduced and analyzed their
data.

The development of infrared array detectors at NOAO
opened up the field of infrared imaging and spectroscopy to the entire
astronomical community.

The early recognition of the science potential of large surveys led NOAO to
demonstrate their feasibility (with the NOAO Deep Wide-field Survey—begun
in 1995) and deploy increasingly powerful imagers (e.g., the Dark Energy
Camera—commissioned in 2012 and supported by both NSF and DOE), data
reduction pipelines that produce science-ready data sets, and opportunities
for community-led surveys.



NOAO’s long-term advocacy for massively multiplexed
spectroscopy, another discovery frontier, has led to the Dark
Energy Spectroscopic Instrument (DESI) experiment, now
being installed and commissioned on the Kitt Peak Mayall
telescope by an international collaboration led by Lawrence
Berkeley National Lab.

To meet the challenge of massive surveys such as LSST, NOAO
has developed software to analyze large data sets (e.g.,
NOAO’s Data Lab) and sift through the changing sky to find
the most unusual time-varying objects (e.g., NOAO’s
ANTARES), as well as systems to enable efficient follow-
up studies of time-varying objects (e.g., AEON at SOAR).

In collaboration with the NASA-NSF partnership on exoplanet
research NN-EXPLORE, NOAO is about to install on the Kitt
Peak WIYN telescope a state-of-the art extreme precision
radial velocity spectrometer that will detect and
characterize other worlds.

A New Organization for a Diverse Enterprise

In part as a result of these developments, astronomy is today
a more diverse enterprise than ever before, its pathways to
discovery threading through projects, facilities, and teams both
large and small. Future discoveries will be driven by large
survey facilities such as LSST, which will deliver massive data
sets ready for exploration, as well as traditional investigations
by curiosity-driven individuals and teams carrying out
observational programs of their own design.

To meet the diverse needs of its community, NOAO has now
united with Gemini Observatory and LSST operations, both of
which were incubated in partnerships with NOAO, to form a
new organization that is well positioned to support the multi-
faceted enterprise that will be ground-based OIR astronomy in
the coming decade.

MSO Director Lori Allen remarked, “With the transition to our
new organization, we will be able to support the diverse
discovery modes of the future. We can also coordinate
strategic planning across the broad array of laboratory facilities
and services to better enable the US community’s continued leadership in
astronomy.”

For CSDC Director Adam Bolton, “The new NSF OIR Lab also creates an exciting
opportunity for us to coordinate the data archives and data analysis systems that
are essential for realizing the full scientific potential of our many observatories.”

Further details are available in the NSF OIR Lab press release.

Patrick McCarthy Named Director of New NSF OIR Lab
AURA has selected Patrick (Pat) McCarthy, the Vice President of the Giant Magellan
Telescope project and Astronomer at the Carnegie Institution for Science, as the new
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Patrick McCarthy, Director, National
Optical-Infrared Astronomy Research
Laboratory

Director of the NSF’s National Optical-Infrared Astronomy
Research Laboratory. He begins his 5-year term on 1 October
2019. Beth Willman is the new organization’s Deputy Director.

A world-recognized astronomical leader, McCarthy’s seminal
work on galaxy evolution and the high redshift universe has
earned him broad scientific respect and recognition. With more
than thirty years of history with our national astronomy
facilities (KPNO, CTIO, CSDC, Gemini, and LSST), both as a
frequent observer and as a member of advisory and oversight
committees, he brings to the new organization his skills in
international collaboration and team building, as well as
experience with all aspects of scientific research, from data
acquisition to advanced data processing and archiving.

McCarthy’s experience with large projects, including
instruments for Hubble and his leadership roles in the Giant
Magellan Telescope Project, will be helpful as the new
organization charts its path forward in the coming decade and
beyond. His appointment was strongly endorsed by the
Director Search Committee led by Laura Ferrarese (National
Research Council of Canada), as well as the AURA Board of
Directors.

Welcome Pat!

NOAO Community Survey for Astro2020: Overview of Survey
Results
To help us prepare for the Astro2020 Decadal Survey, NOAO carried out a survey of
community needs and resource priorities for the coming decade, inviting
participation from all interested community members. Of the 476 people who
responded to the online survey, carried out in May 2019, approximately one-third
were students and postdocs, with the remainder split between faculty members with
primarily research responsibilities and those with primarily teaching or service
responsibilities.

Here we summarize the main messages that emerged from the survey. The
quantitative survey results from which these are derived are available in the
document linked at the end of this article.

The survey results affirm the continuing importance of ground-based OIR resources:

Ground-based OIR resources will not only play important roles in all
Astro2020 science areas, but they are also critical in accomplishing the
community’s research goals for the coming decade.

§
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These resources will also continue to have strong scientific synergy with the
use of space-based and other ground-based resources in the 2020s.

The survey also identified a clear need for diverse community resources and
capabilities:

Open access to facilities is important to the vast majority of the
community, for apertures both large (ELTs, Gemini) and small (e.g., 0.9m).

Users of externally-funded facilities, programs, and projects (e.g., DES
on the Blanco, DESI on the Mayall, NN-EXPLORE on WIYN) are a significant
(new) component of our research community. The publicly available data from
these programs is also a valued community resource.

NSF-funded community resources made available through NSF’s MSIP
program are important to a significant fraction (more than half) of our
community. Demand is high for future awards that would enable the use of
diverse facilities (e.g., Magellan, Keck, MMT, VLT, Subaru, CHARA).

Survey science remains in demand as a major pathway for discovery.

Archival data, especially reduced data and data products, will be an
important research resource in the 2020s.

NSF’s OIR Lab should support software-related resources, especially
general-purpose astronomy software (like IRAF or its replacement), as well as
instrument- or project-specific pipelines, tools, and cookbooks, and science-
quality reduced data products.

Student and mentor training: high priority needs for student training
include not only learning to observe at a telescope and basic data reduction
and analysis, but also training in statistics and data science methods. Student
mentors and established researchers also require training in accessing large
data sets and in data science-related skills.

Perhaps most important for the Astro2020 Decadal Survey were the community’s
overall resource priorities in a funding-limited environment. These fell into
four priority tiers:

Tier 1 Observing time

Tier 2 Archival data products 
New instruments 
Software and data pipelines

Tier 3 Student training 
New telescopes

Tier 4 Science platforms 
Follow-up observing systems 
Alert brokers

The overall priorities make a lot of sense. The resources in the first two tiers are
familiar capabilities that are important to research now and in the coming decade.
The resources in the fourth tier are new capabilities that are important to time
domain science and large surveys; as new capabilities, they may have yet to attract
a large community of users.

Notably, new telescopes, which fall in the third tier, are important but not the most
critical need for the coming decade. The lower priority may result from their higher
cost and/or longer development time. In this category, there is similar demand for
ELTs and telescopes optimized for highly multiplexed spectroscopy.

One takeaway from the list of priorities is that if new telescopes are developed, their
development should not compromise the higher priority needs for scientific success
in the 2020s.



The quantitative survey results that underlie this summary are available here. The
full text of the survey itself is available here. Questions, concerns, or comments
about the survey may be directed to Joan Najita, MSO/CSDC Chief Scientist
(najita@noao.edu).

Gateway to High-Level Image Products from NOAO Survey
Programs
Tod Lauer, CSDC

Over the last few decades, NOAO has supported large survey programs, i.e.,
observational investigations requiring large uniform datasets to address important
research problems. As a condition of the program, survey teams are required to
deliver high-level data products that are made available to the community for
archival research. Images and catalogs from the larger, more recent surveys such as
DES, DECaLS, and MzLS, are already accessible through our Science Data Archive
and our Astro Data Lab.

For many of the older surveys, their raw images are available in the Science Data
Archive and their high-level image products accessible through the old NOAO survey
archive. To make these products more accessible and improve their documentation,
we now provide a simple form of direct access to the high-level reduced images for
many of the surveys at:

https://www.noao.edu/survey-archives/

This link lists the surveys for which imaging data is presently available, roughly
organized by general survey type. Each survey appears as a link to a summary page
that provides (as available for the given survey):

1. An overview of the survey.

2. A link to a mirrored copy of the survey team web pages.

3. Research papers by the survey teams summarizing the properties of their
programs.

4. Direct FTP access to the data products.

5. A searchable link to the dataset at the Science Data Archive.

Many of the surveys are well known and have been used heavily. To provide a few
examples, the holdings include the classic NOAO Deep Wide Field Survey, a
cosmologically-deep “blank sky” survey that has inspired several other follow-on
surveysm which are also included in the holdings, such as FLAMEX, the Infrared
Bootes Survey, and the z Bootes Survey. Some of the more recent blank-sky surveys
include the NEWFIRM Medium-band Survey, and the NEWFIRM Medium-band Survey
II. The data store also includes several “pointed” surveys, including programs that
survey stellar populations within the Local Group, such as the Outer Limits Survey
and the Survey of Local Group Galaxies Currently Forming Stars.

A full list of the surveys, organized by survey type, is provided below. We will
continue to update these holdings as more data products become available.
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Click to launch a larger version.

Click to launch a larger version.

Click to launch a larger version.

Deep
“blank
sky”

surveys

Blanco Cosmology Survey

Cosmic DAWN survey

Deeprange Survey

Deep Ecliptic survey

Deep Lens survey

First Look Survey

FLAMEX

Infrared Bootes Imaging Survey

NEWFIRM Medium Band Survey

NEWFIRM Medium Band Survey II

NOAO Deep Wide Field Survey

Z Bootes Imaging Survey

Nearby galaxies, clusters of galaxies

XCS NOAO Survey

NOAO Fundamental Plane Survey

Survey for Ionization in Neutral-Gas
Galaxies

Stellar populations in local group galaxies

Faint Sky Variability Survey

M31 NEWFIRM Survey

Outer Limits Survey

Survey of Local Group Galaxies Currently
Forming Stars

ChaMPlane

Science Synergies in the Era of the Thirty Meter Telescope:
The 2019 TMT Science Forum
Xiamen, China, 4-6 November 2019

 https://conference.ipac.caltech.edu/tmtsf2019
 Registration deadline: 8 October 2019
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Registration is open until 9 October 2019 for
the 2019 Thirty Meter Telescope (TMT) Science
Forum, which will be held in Xiamen, China 4-
6 November 2019. The Forum is the prime
opportunity to learn about the Thirty Meter
Telescope, to receive updates on its design
and construction, to discuss its science
capabilities, and to become involved in
shaping the observatory’s future.

This year’s Forum will discuss science
synergies between the TMT and space- and
ground-based facilities operating in the 2030s,
with an emphasis on facilities with strong
involvement from China. These facilities
include the Square Kilometer Array (SKA), the
Five-hundred-meter Aperture Spherical Telescope (FAST), The Chinese Space
Station Telescope (CSST), Einstein Probe or the enhanced X-ray Timing and
Polarimetry Mission (eXTP).

The TMT Forum will consider transformative science with the TMT and its suite of
instruments throughout all domains of astrophysics, from our immediate solar
neighborhood to the most distant galaxies, keeping in mind the synergetic, multi-
wavelength approach, to address fundamental questions about the nature of our
universe. Special emphasis will be given to the operational and data-archive
requirements that will enable major contributions of the TMT in the field of multi-
messenger astronomy.

Obtaining a visa to travel to China may take a considerable amount of time, so be
sure to start the process soon. Visa information is available at
https://conference.ipac.caltech.edu/tmtsf2019/page/visa.

Travel support funding will be available for US scientists. Please see
https://conference.ipac.caltech.edu/tmtsf2019/page/UStravel for more information.

New Scientific Staff Members in Tucson
The new national astronomy laboratory recently welcomed three new scientific staff
members in Tucson.

Emma Beasor received her PhD in June 2019 from Liverpool John Moores
University under the supervision of Ben Davies. The recipient of a NASA Hubble
Fellowship, she will continue her research on the evolution of cool supergiant stars,
with the aim of further constraining the progenitor-supernova connection. Emma is
“excited to be a part of such an active scientific community at the forefront of
research in astronomy.”
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New scientific staff members (left to right) Emma Beasor,
Parker Fagrelius, and Sarah Logsdon

NEID Queue Observer Jesus Valdenebro

Parker Fagrelius recently completed her PhD
at UC Berkeley where she worked on the Dark
Energy Spectroscopic Survey (DESI). She will
continue her work on DESI at Kitt Peak
National Observatory as an Assistant Scientist,
focusing on commissioning of the focal plate
instrument and operations planning.

Sarah Logsdon has also joined Kitt Peak
National Observatory as an Assistant Scientist
and the NEID Instrument Scientist. Her
research interests include exoplanets and
brown dwarfs. She was previously a NASA
Postdoctoral Program Fellow at NASA Goddard
Space Flight Center, where her research
included development work on the NEID Port Adapter sub-assembly as a member of
the NEID Instrument Team. She earned her PhD from the University of California,
Los Angeles.

Third NEID Queue Observer Onboard
Heidi Schweiker (WIYN/NOAO)

In September 2019, Jesus Valdenebro joined the WIYN team as the third queue
observer for NEID, the extreme precision radial velocity spectrometer.
Jesus received his Masters degree in Astrophysics from the
Instituto de Astronomia, Universidad Nacional Autonoma de
Mexico, where his thesis research focused on the study of
hybrid pulsating stars observed by Kepler. He also acquired a
wide range of observing experience using multiple telescopes
at the Observatory Astronomico Nacional, SPM in Baja
California.

NEID, the state-of-the-art spectrograph developed through the
NN-EXPLORE partnership between NASA and NSF, aims to
provide the astronomical community with a state-of-the-art
spectrograph dedicated to high-precision Doppler observations
of exoplanets around nearby stars. NEID is expected to arrive
at WIYN this fall with commissioning and shared risk science
following this winter. Jesus, along with the other two NEID queue observers, Eli
Golub and Jessica Klusmeyer, will execute the NEID queue observing program and
assist with general observing support at WIYN.

§

§

https://www.noao.edu/currents/img/beasor-fagrelius-logsdon.jpg
https://www.noao.edu/currents/img/valdenebro.jpg
http://exep.jpl.nasa.gov/NNExplore/
https://www.noao.edu/currents/201908.html#wiyn


Contact Us
We welcome your input on this issue of Currents. Please contact us at 
currents@noao.edu. We look forward to hearing from you!

Currents is a spark plug for communication between us and our community. It provides updates—and solicits community input—on
observing opportunities and programs and policies on a more rapid timescale than is possible with our Newsletter.

The NSF’s National Optical-Infrared Astronomy Research Laboratory is the US center for ground-based optical-infrared astronomy and is
operated by the Association of Universities for Research in Astronomy (AURA), Inc. under cooperative agreement with the National

Science Foundation.
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