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1 Executive Summary

The NRAO Users Committee (UC) is a scientific advisory group to the National Radio
Astronomy Observatory (NRAO) that provides input on matters relating to Observatory’s
interfaces to its user community, the Observatory’s interactions with the larger astronomical
community, and the Observatory’s scientific productivity. This document reports on the
discussions, findings, and recommendations of the UC following its annual meeting at NRAO
Headquarters (Charlottesville, VA) on 2014 May 29-30. The UC has 22 members, of whom
15 attended at least some portion of the meeting.

This meeting also represented the initial steps of integrating the ALMA North American
Science Advisory Committee (ANASAC) as a standing subcommittee of the NRAO Users
Committee. The ANASAC also conducted a separate one day meeting on 2014 May 28, the
outcomes from which are also incorporated into this report.

Summary of Key Findings and Recommendations:

e The NRAO continues to do an excellent job in representing the entire radio astronomy
community, both at a national level and on the international stage, particularly in
stewarding the observatory through a difficult period of declining budgets in recent
years. The UC commends the NRAO staff and management for their considerable
effort.

e Staff morale is a key aspect of a well-functioning observatory and, to this end, we urge
the NRAO to ensure that the career progression and research opportunities available
to NRAO staff remain a high priority.

e The UC applauds recent concerted efforts to improve observing efficiency across all
facilities.

e The UC is highly supportive of continued NRAO efforts to explore new partnerships
and arrangements towards increased external funding for the GBT and VLBA.

e The UC congratulates NRAO on its contributions to ALMA, recognizing that not all
contributions may appear equally visible but that they are all important. The success
of this international observatory owes much to the staff of the NRAO.

e In order to reach the full scientific potential of ALMA, the UC encourages the com-
plete checkout of all pads and power as quickly as possible and recommends rapid
development of a plan to address the apparent temperature-dependent astigmatism of
the North American antennas.

e Early science from ALMA Cycles 0 has been spectacular and has resulted in more than
40 publications. To help maximize this productivity the UC encourages the NRAO to
implement modifications to the ALMA OT to garner information on the status of data
previously obtained by the PI and to proactively interact with PIs to understand and
assist with any delays in publication.



The UC recommends revising the definition of “large” programs for ALMA, lowering
the threshold of such programs to 50 hours with large proposals allowed in Cycle 3.

The UC recommends better systematic recovery of statistics on the non-expert and
student user engagement for ALMA. In a similar vein, we strongly endorse the idea of
having the interferometry school at Charlottesville on alternate years, with a focus on
ALMA basics and on generating new users.

Better structured and detailed constructive feedback to the PI is required in future
ALMA proposal evaluation, compared to that achieved for Cycle 2.

The VLA continues to perform impressively, with a number of new capabilities com-
missioned in the last year. The UC commends the efforts of the NRAO staff who have
delivered this new telescope and their efforts to make new capabilities available to the
user community rapidly.

The UC notes that the prioritization algorithm used to schedule VLA observations
has not been well documented, although there have been recent efforts to redress this
problem. This can allow knowledgeable users to effectively “game the system” to obtain
time in a manner unconnected to the scientific merit of their proposal. It is also not
apparent that the current prioritization algorithm best ensures that the projects highly
weighted by the SRPs are given high priority. In the long run, improved scheduling or
prioritization algorithms should be developed.

Clearer recommendations for whether to use 3-bit or 8-bit samplers at C and X bands
with the VLA, e.g. via example use cases in the documentation, would be welcome.

The UC recommends that the NRAO investigates how high sensitivity VLBI obser-
vations at high frequencies, involving the VLBA, ALMA and the Large Millimeter
Telescope (LMT), can be offered to the community.

The UC recommends that, to the extent possible, NRAO ensures that the GBT retains
the necessary resources to allow for the successful deployment and operation of new
instruments, such as Argus and Mustang 1.5, in a timely manner to allow key early
science return on these significant investments.

The UC understands that the Archive Access Tool (AAT) has had high priority for the
Data Management & Software group in the last year, but would like to reiterate that
the Proposal Submission Tool (PST) and Observation Preparation Tool (OPT) also
represent significant user-facing tools with outstanding long term issues. The issues
outlined in the Appendix to this document should be addressed in the prioritized
manner presented, where possible.

CASA continues to grow in capability and user adoption. The UC appreciated bench-
marks of CASA performance, but ask that future benchmarks be more representative
of the range of typical user experience, from laptops to optimized workstations. Con-
cern still remains over the lack of migration of certain key capabilities from AIPS to
CASA.



The NRAO should continue to work toward a unified look and feel of the ALMA and
NRAO archives, but not at the cost of functionality.

The NRAO archive would be much enriched if users were encouraged to design their
observing blocks to include commensal coverage of potential line-rich regions with high
spectral resolution. We note that the associated pressure on data transport and storage
will be a factor that must be considered, but the potential science return justifies
investigation of the concept.

The continued development of the VLA and ALMA pipelines is deemed high priority
by the UC. The VLA pipeline has largely been a success and the ALMA pipeline
release is eagerly awaited, with automated calibration a high priority. The automated
flagging of SPWs that fail to be calibrated by the pipeline was suggested as a useful
modification to the VLA pipeline.

The UC recommends that the reciprocal time allocation programs (e.g. with HST),
continue to be advertised widely to encourage user pick-up. Clearer guidelines on how
to present the science and technical case for both instruments would be welcome and
may perhaps warrant additional proposal space.

The UC strongly recommends that the Jansky Fellowship program continues to allow
fellows to reside at remote sites for the duration of their appointment. Abolishing this
aspect of the program will negatively impact the pool of future applicants, and, as a
consequence, diminish the prestige of the fellowship.

The health of the CDL remains key to the continued operation of NRAO facilities and
development of the technology that will shape the future of the observatory. ALMA
development funds have been, and should continue to be, an excellent resource to
maintain CDL expertise in key technology. Development of large array receivers may
prove to be a future growth area for the lab.

The VLASS has demonstrated a large degree of community support, but the review
process must be rigorous and impartial and the opportunity cost of such a large allo-
cation requires strong justification.

A pragmatic and forward thinking approach to spectrum management was presented
at the UC meeting. The UC encourages the NRAO to engage and lead the community
in a strategy that explores all options to address this issue.

The UC strongly supports the NRAO’s traditional stance on Open Skies as a way of
maximising the scientific productivity of its own telescopes. However, we acknowledge
the difficult political situation presented and the need for the NRAO to have leverage
to negotiate on behalf of the entire US community for access to restricted facilities.

The UC welcomes the NRAO’s continued engagement of the community on the scien-
tific priorities that will motivate next generation NRAO facilities. This dialog needs
to happen now to allow the NRAO to plan appropriately for the next decadal survey.



e We applaud the initiatives on outreach, and particularly on diversity (the National
Astronomy Consortium), and encourage NRAO to continue pursuing them.

e In contrast to previous UC meetings, the presentations at the 2014 UC meeting were
too focused on management issues, without specific questions or issues for which UC
input was desired. The UC recommends that presentations at the 2015 UC meeting
return to a focus on user-related issues and allow more time for discussion.

2 Facilities

2.1 ALMA Construction

As the construction phase of the ALMA project draws to a close, the UC congratulates
NRAO on its contributions to this incredible observatory. Though not all of the systems
that NRAO has been responsible for are as visible as, e.g., the excellent band 6 receivers
and the correlator, they are obviously all integral to the success of the project. That the
ALMA NA construction project will end with a projected budget surplus is also a notable
achievement.

One ongoing construction project is the verification and acceptance of the antenna sta-
tions and power across the full array footprint. The completion of the 192 stations is obvi-
ously crucial to the success of ALMA science, as the array capabilities improve to complete
Cycle 1 science, reach the full resolution promised in Cycle 2, and explore much more ex-
tended array configurations that will hopefully become available in Cycle 3 and beyond.
The enormous sensitivity gains of ALMA have already largely been realized, combining this
with angular resolution that matches or exceeds the best optical /IR imaging will be an im-
portant step toward matching the high expectations of the NA astronomical community.
Toward these ends, the UC supports the goal of completing checkout of all pads and power
as quickly as possible to ensure full readiness for Cycle 2 science operations, though pads
needed for science and the long-baseline campaign must be thoroughly vetted in time for
these activities.

The major remaining construction issue is the apparent astigmatism present in the Ver-
tex antennas. Temperature-dependent deformation of the antennas is a pernicious problem,
becoming most significant in the cold winter weather that favors precisely the high frequency
observations that would be most degraded by the deformation. The subtlety of the effect
is such that it was not detected in OSF holography and therefore additional vetting of the
measurements was desirable. Now that independent evaluation of the holography measure-
ments has verified prior results, the UC hopes that NRAO will again vigorously pursue a
plan for corrective action with the antenna contractor, General Dynamics. An important
goal for this process is to determine the impact on Cycle 3 observations in time for the call
for proposals so that the community can be fully informed before preparing proposals. We
encourage NRAO to make information about the problem available to the community so
that its scope and the timescale for mitigation will not be the subject of rumors. The UC
notes that ALMA’s high-frequency capabilities are essential to its scientific impact in many
science areas and must not be allowed to be degraded.



2.2 ALMA Operations

The ALMA Operations section is modified in scope from previous years, due to the integra-
tion of the ALMA North American Science Advisory Committee (ANASAC) as a standing
subcommittee of the NRAO Users Committee. It incorporates the responses to the charges
outlined to the ANASAC Committee in their 1-day face-to-face meeting on May 28, together
with additional feedback from the full UC following its subsequent 2 day meeting.

ANASAC Charge 1 Scientific outcomes and impact from Cycles 0 and 1. Is NA doing
well, what are the challenges?
Based on the statistics provided, the productivity of NA in Cycle 0 appears to
be on target, with almost half of the projects resulting in one or more publications,
and a total of over 40 publications so far, and rapidly climbing. Additionally, several of
the projects have published results in high visibility journals such as Nature, bearing
witness to the impressive scientific capabilities of even a very partially commissioned
16-antenna version of ALMA. The overarching concern is the fraction of projects that
have not yet yielded publications. We encourage the NAASC to be proactive
at contacting the Pls of these projects to offer help and ultimately determine
whether the cause behind this delay in publishing is the quality of the data, the need
for a more elaborate data reduction, the need for stronger support for non-expert users,
or perhaps the lack of adequate resources (computational or manpower).

We strongly suggest that, in order to promote and help keep track of the productivity
of the instrument, future versions of the OT should request information about
the status of data previously obtained by the PI. This could easily be done in an
automated way that minimizes the effort of the applicant: we suggest the OT should
be designed to automatically retrieve the projects awarded to the PI in the last 4 cycles
and produce a small “fill in” window for the PI to explain the current status of the
project.

We have anecdotal evidence that resources available to the PIs may be an important
factor at limiting their productivity. In that respect, we congratulate NRAO for
deciding to maintain the SOS program active for ALMA (although unfor-
tunately it is suspended for the other facilities). Not only is it a very cost-effective
manner of providing some financial resources to the community, but it also helps at
training the future generation of users. In fact, NRAO should expand it if at all
possible.

The ANASAC finds that that whereas favoring short proposals was a good way to in-
troduce ALMA to the community and “spread the wealth” of what initially were very
constrained availabilities of science time, now the future productivity of the instru-
ment rests on a combination of large and small programs. In particular, ALMA may
now be at the point where several high-impact results are likely to arise from substan-
tial proposals. Accordingly, we recommend revising the definition of “large”
programs and starting to allow “large” proposals in Cycle 3.

ASAC anticipated Charge Definition of “large” ALMA programs.
An ALMA “large” program is currently defined as a proposal requesting 100 or more
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hours, with the main practical effect of crossing that boundary being that the time
proposed will be distributed among the ALMA regions in proportion to the number
of Cols. Large programs have not been allowed in Cyles 0—2. Until now, no proposals
larger than approximately 30 hours have been awarded, and the typical award for Cy-
cle 2 was 5.5 hrs. However, proposals have already been received that try to circumvent
the “large” program limitation, for example by spreading sources among proposals led
by different Cols in different regions with a common scientific justification. We suspect
that one of the practical “barriers” to proposals requesting several tens of hours right
now is the fact that it would be unrealistic to expect about 10% of the regional time
availability to be awarded to one PI.

Consequently, we recommend lowering the threshold for “large” programs to
50 hours, and start allowing them in Cycle 3. We believe that changing the
threshold by a factor of 2 would make a significant difference, while still being higher
than any proposal that has been successful up to now. We think the instrument has
matured enough to enable this type of science, and there is an unmet appetite for such
projects. We believe that the future several of the “high impact” results from ALMA
will originate from projects that require more than a handful of hours, and that such
observations will allow several separate studies of the same data-set. Accordingly, we
also endorse the plan to remove language discouraging programs of more than a few
hours from future calls for proposals.

We agree with the current plan, in recommending that these “large” proposals be
evaluated together with the “normal” proposals to maintain the proper tension between
different size projects. However, we recommend that at least one more page of
scientific justification be allowed for “large proposals,” and that a section
be added requesting information about a “management and data products
plan” (detailing Col roles, data analysis path, and plans to make available enhanced
data products). The role of this section is to encourage making the results of the
research available to the wider community, which will improve the impact of ALMA
science.

ANASAC Charge 2 Assess status of Cycle 1 observations and progress towards Cycle 2.
We congratulate the NAASC for the quick turnaround time in getting data
reduced and delivered to the PI, faster than the partner regions. These
statistics, in combination with the implementation of the new PI contact scheme in
place for Cycle 2 (i.e., emails when data are taken, etc.), would certainly help improve
the view of the project among the user community. We were relieved to hear that the
completion fraction at the end of Cycle 1 indicated that the number of hours carried
over to Cycle 2 looked manageable (it was suggested to be approximately 300 hours
during the face-to-face meeting). Unfortunately we were presented with the much
larger figure of 466 hours to be transferred at the recent ASAC telecon. Little can
be done now. Nonetheless, it remains a surprise that important numbers such as the
carry over are not uniformly known and tracked across the project.

We foresee a problem looming in the near future for ALMA: the data volume will be-
come very large, and the local computing facilities available to PIs may not be appropri-



ate to handling it. Consequently, we see the proposed PI access to “on-demand
processing” as a very good idea, and encourage NRAO to implement it as
rapidly as possible and advertise its existence widely.

We are surprised, as is the NAASC, at the low rate of requests for data reduction visits.
Why are more Pls not taking advantage of this opportunity? We strongly encourage
the NAASC to be considerably more proactive at advertising this possibility, raising it
to the attention of users on the website and through emails from the contact scientists.
We think that a non-expert user community should have a very strong demand for the
visits.

Currently the utility of the offered ToO observational mode is of limited value to the
user community because of long response times. Most ToO science requires short re-
sponse times (of a day or less). We recognize that ALMA still has periods of time when
this is not possible to offer due to instrument testing and commissioning, but during
periods focused on science observations, the UC recommends that ToO observations
are offered and executed the same day as they are triggered.

The current implementation of ToO time sequences could also be improved. Currently
triggered sequences of observations are executed without determining if the target is
detected in the first observation. To save valuable ALMA time, the UC recommends
that whenever a sequence of ToO observations is scheduled, following e.g., a GRB event,
the first observation should be assessed to determine whether there is a detection, and
if there is no detection, the sequence should be aborted. This fast assessment could be
done by ALMA staff or by making the uncalibrated observations available to the PI
immediately following execution.

ANASAC Charges 3 and 4 Evaluation of Outreach efforts and the widening of the ALMA
user base.
We are very pleased with the number of proposals received by ALMA in Cycle 2, and
the raw number of Cols involved in them. However, we repeat our request that
the NAASC work on statistics relevant to the question of the success of the
mission in widening the user base. A simple metric is: what is the fraction of
successful Pls that are “mm” or “radio” experts? Measures such as these are crucial to
establishing progress toward the long-term health and viability of the facility, and will
be useful in any NSF proposals. Another interesting statistic is the level of student
engagement: how many students are applying to ALMA?

Although we understand that resources are short, we note it took one of us (D. Calzetti)
a couple of hours to roughly classify by hand the successful Cycle 0 Pls as “experts”
or “non experts,” based on their ADS records (the result is that approximately 30%
of the world-wide PIs in that cycle were non-experts). We appreciate, however, the
advantages of a more systematic approach, and we encourage the NAASC to undertake
it. We suggest that an easy way to encourage users to self-classify their level of expertise
is to have this as a question in the ALMA online user profile, and force them
to refresh their profile (and answer it) the next time they log to the NA website as a
user.



We applaud the NAASC initiatives on outreach, and particularly on di-
versity (the National Astronomy Consortium, presented by K. Sheth), and encourage
NRAO to continue pursuing them. We think that it would be good for NRAO to
advertise this successful model for bringing minorities into contact with science. Con-
cerning outreach in general, it is important to emphasize the formation of the
younger contingent of users. In that regard we think that ALMA AAS sessions
can play a very important role. Furthermore, we strongly endorse the idea of having
the synthesis imaging workshop (summer school) being held every year, alternating
between NRAO/Socorro and NRAO/Charlottesville, with the focus on the school in
Charlottesville being on ALMA basics and on generating new users. We do cau-
tion, however, that this additional task should be undertaken with due respect for the
amount of work involved.

ASAC anticipated Charge Conditions for Release of Data to Users in Advance of QA2.
Following the discussions in the 2013 ANASAC face-to-face meeting, the NA members
of the ASAC presented the NA position favoring early data access for Pls, a position
also presented by the NA ARC manager (J. Hibbard) to the managers of the other
regional centers. As ANASAC we wish to acknowledge the efforts of the NAASC
to represent the position of the NA community to other ARCs. As a result of these
efforts, uniform agreement was reached among the ASAC members at its 2014 February
face-to-face meeting, enabling the following recommendation to the Board: “there are
conditions (to be determined) that warrant release of data to PIs in advance of QA2.”
The ANASAC is unanimous in supporting early data release to the PI in
the “stale data” case, when it is anticipated that no more data will be obtained
for a science goal for a period of several months due, for example, to a change in the
array configuration. We recognize that this may constitute an extra load on the data
reducers, and so it is probably not worth expanding to other cases until the automatic
pipeline is fully working.

ASAC Standing Charge FEvaluation of Proposal Process.

Two particular aspects of the Review Process were discussed at the ANASAC meeting:
the quality of the feedback to the PIs, and the plans to manage duplications. Con-
cerning the former, we note that the quality of the technical and scientific assessments
is key to the process. The feedback to the Pls is the outward face of this process
to the users of the instrument. It deserves special attention, not only because of the
importance of maintaining this outward face, but also because the panel comments are
used at the APRC stage to determine priorities across panels.

Several members of the ANASAC expressed concerns about the quality of feedback in
Cycle 2. The plans discussed by the NA ARC manager, in particular the idea of
enforcing more structure and detailed constructive feedback to the Pls, is a
step in the correct direction. A recurrent problem that needs to be corrected is that
too short a time is devoted to writing PI feedback (frequently the last 1-2 hours of
the meeting). Strong guidance to the panel chairs on proven organizational and time
management “best practices” may be helpful and desirable. We also suggest that,
independent of the JAO plans, somebody be responsible in NA for looking over
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the feedback to the N A PlIs before its release.

We briefly discussed the plans to manage duplications, detection of which should be
implemented as soon as possible into the OT. There were questions about what to
do with observations that are not yet in the archive, but which may be acquired in
the time between the call for proposals and the evaluation of proposals. The opinion
of the ANASAC is that the overarching key principle is: a proposal cannot be
rejected because of the identification of a duplication based on information
not available to the PI at the time of submission. The project should plan
accordingly, and be prepared to accept a small risk of this process resulting in duplicate
observations, depending on how it is implemented.

2.3 VLA Operations and Development

The VLA continues to perform groundbreaking new science, using its exceptional capabilities
to explore the radio sky at unprecedented sensitivity and spectral resolution. Achieving uJy
sensitivities at K-band is a particularly impressive capability, and the UC commends the
NRAO on delivery and continued operation of this world-leading instrument. The UC is also
impressed at the wide range of new capabilities that have recently been made available to
users. The commissioning of on-the-fly (OTF) mosaicking, phased array and pulsar modes,
short dump times, subarrays, the P-band system and recircularization (albeit with some
remaining shared-risk for the present) is an extremely impressive set of achievements over
the past year, and the UC applauds the efforts of the NRAO staff who have delivered them
in such a short time frame. The UC is also pleased to see that the risk associated with the
aging antenna control units (ACUs) has now been retired.

The UC was delighted to see that observing efficiency had reached the target of 70%,
comparable to what was routinely achieved by the legacy VLA. However, it noted that there
was a decrease in the fraction of B and C priority observations that were actually observed,
leading to a potential mismatch with community expectations.

The UC has two primary concerns regarding the proposal and scheduling of VLA obser-
vations. One of these concerns is with respect to the prioritizer and is discussed in the
“Science Support & Research” section of this report. The second concern is that the current
guidelines in the call for proposals do not yet provide a sufficiently clear recommendation
for whether to use 3-bit or 8-bit samplers at C and X bands. The UC recognizes that the
choice can be complicated, depending on factors such as RFI environment (and hence source
declination), array configuration, and scheduling block (SB) length. Nonetheless, it would
be useful to provide a few example use cases to guide the novice user interested in simple
deep continuum observations as to where the break-even point is for switching to 3-bit mode
(for example, in terms of scheduling block length, for targets both within and outside the
“Clarke Belt”).

In response to NRAQO’s question regarding the next DnC hybrid configuration, the UC
recommends that the decision be based on how the science return can be maximized. In
the case of low demand, the UC concurs with reducing the length of time that the VLA
spends in the DnC configuration, or skipping DnC entirely (with a commensurate increase
in the length of the most oversubscribed configuration) than to hold an additional proposal
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call for how to fill the time. Some flexibility in the regular configuration cycle has already
occurred during the EVLA Construction, following the Government shutdown, and is likely
to be required again should the VLA Sky Survey be approved.

The UC also concurs with NRAQO’s decision to end the ongoing service observations
monitoring Sgr A* during the passage of the G2 cloud. Given the lack of activity to date,
and the ongoing Pl-led monitoring observations both with NRAO telescopes and at other
facilities, the UC does not find that continued service monitoring by NRAO is strongly
motivated.

2.3.1 Development Projects

The UC reiterates its concern regarding the balance between externally-motivated develop-
ment projects (Work For Others) and NRAO’s core mission, especially given the demands
they place on the staff. As long as significant commissioning milestones for general observers
remain to be met, the UC recommends that they should be accorded the highest priority.
However, following the delivery of so many of the outstanding capabilities over the past
year, a gradual switch in focus to development projects now makes sense. VLITE/LOBO
is a prime example; this is an excellent initiative, and should produce some very interesting
science. However, given the plethora of other low-frequency telescopes already being oper-
ated across the globe, its implementation should not be allowed to detract from the primary
goal of array operation.

The planned commensal fast transients system is another example of a potentially high-
reward new development. With a calculated FRB detection rate (when summing the array
incoherently) that is several times higher than Parkes at L-band (albeit significantly less at
higher frequencies), the VLA has the potential to make an important contribution to this new
and exciting field. The UC commends the NRAQO’s support of the technically challenging
pilot efforts to detect an FRB with the VLA. The scientific impact of the first detection
and, more importantly, localization of an FRB with the VLA will certainly provide strong
justification for the development and (not inconsiderable) infrastructure costs of a future
commensal system. However, this capability will require NRAO to fully define a policy
for data rights in the case of commensal observations. While more standard commensal
observations are now being offered in the regular Call for Proposals, the data rights policy
is not clearly set out, to our knowledge. In the case where a commensal experiment is
being run full-time, users should be aware of the situation and any associated data rights
issues. The analogous experiment on the VLBA (V-FASTR) has clearly defined its data
rights policy, and the UC requests an update on what NRAO envisions for the equivalent
program on the VLA. Finally, the UC has a slight concern regarding RFI rejection. The
VLA cannot rely on geographical separation to filter out RFI as effectively as in the case of
the VLBA, particularly in compact configurations. The UC would like to know whether this
is envisioned to be a problem.

Given that NRAQ'’s future in the era of SKA is likely to be at higher frequencies, both the
proposed digital VLA-Pie Town link and the development of the Water Vapor Radiometers
(WVRs) are well motivated. The WVRs are likely to be of more value to current VLA users,
increasing the amount of high-frequency time available. However, the strategic importance
of developing the case for the NRAO NBT makes both projects strategically important from

12



an engineering perspective, even if the VLA-PT link is not expected to be driven by its
immediate science return.

2.4 VLBA Operations and Development

The VLBA continues to offer an unparalleled suite of capabilities for high angular resolution
astronomy with strong connections to, and synergy with, other facilities across the spectrum
(e.g., Fermi, Chandra, etc.). With the sensitivity upgrade now complete, including work
at several key HSA sites, there are new possibilities for expansion of scientific scope at the
VLBA. For these reasons, the UC is highly supportive of NRAO efforts to explore new
partnerships and arrangements that may lead to an increase in external (i.e. non-NSF)
funding for the VLBA. The understanding by the UC is that prospects for securing external
funding that will meet the NSF’s requirements for “divestment” are very good. This activity
is especially welcome given the concerns cited during the UC presentations on staffing, the
outcome and consequences of the Portfolio Review, and the AUI re-competition. A more
stable funding platform can only help attract and support VLBA staff, and NRAO and the
NM Ops Team are to be commended for their successful efforts.

Apparently, an agreement with USNO is being considered that will continue support for
Geodetic VLBI observations with the Mauna Kea and Pie Town sites. In addition, the UC
heard about interesting progress on satellite positioning work with Mars spacecraft with
potential application to future missions. It may be useful to investigate the possibility of
VLBA user access to these types of capabilities.

The UC also notes the recent efforts by members of the US VLBI community to organize
logistical and operational support for the VLBA through a network of user institutes and
universities. The UC encourages NRAO to continue contact with this group, which includes
members who are actively working on VLBI instrumentation, and could provide strong
NRAO-University links for future joint projects and future planning.

As in the last report, the UC emphasizes that the planned phasing of ALMA for VLBI,
and the recent successful VLBI detections at 3mm wavelength to the LMT, provide new
opportunities for VLBA users. The ALMA Phasing Project (APP) is scheduled to complete
its commissioning by early 2015, and could offer VLLBI capability to users worldwide soon
after—depending on operational models for VLBI observations. The UC notes that the LMT
has already been made available on a limited basis to VLBA users in the most recent proposal
call within the High Sensitivity Array (HSA) program. These new facilities will increase the
overall sensitivity of the VLBA by nearly an order of magnitude at 3 mm, while also creating
long N-S baselines that complement the predominantly E-W layout of the VLBA. Because of
the broad overlap in Hour Angle of these new sites with the VLBA, the baseline coverage for
many sources will be excellent, and observations of Southern sources will be easier. The UC
urges NRAO to consider how the VLBA should work with key stakeholders and the broader
US and international communities to offer HSA-type observations that include ALMA and
the LMT at short wavelengths. The UC offers its support and can help to organize this
effort as needed.

The work cited in the UC presentations on WVRs ties in nicely with such HSA initiatives,
as WVRs preferentially aid high frequency observations. WVR work may also be an area
where mm interferometry and VLBI University groups may be able to partner with NRAO.
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The UC notes that it is not always clear when VLBA dishes will be going down for
maintenance, which can lead to observations being carried out without important baselines.
Recently, for example, the AZ drive on NL was down for many weeks, but it was difficult
to learn about this before observations were scheduled. Similarly, the regularly scheduled
MK and PT observations for USNO mean that these two sites are simply removed from the
array. If there is a way to signal to users that such scheduled omissions will occur prior to
observations, this would be useful feedback.

Last, the UC commends the VLBA staff for achieving 70% on-sky time during the recent
“surge.” It applauds the effort to increase observing efficiency via the call for short blocks.
However, it is notable that much of the VLBA time is still given to large projects. It appears
that current time allocation allows smaller PI projects to secure needed time, but this should
continue to be monitored, especially if HSA-type capabilities (as described above) excite
increased interest in ultra-high sensitivity and high angular resolution targeted projects.

2.5 GBT Operations and Development

The focus of NRAO/GB staff has understandably been on the future of the GBT, following
the “divestment” recommendation by the NSF Portfolio Review. Considerable efforts have
been undertaken to identify sponsors, other than NSF, to allow for continued operation of
the antenna. The UC encourages NRAO to continue these efforts, particularly if a future
operational model can be identified that still provides some fraction of observing time to be
available to the astronomical community on the basis of scientific merit.

As was the case last year, the UC notes that, although these activities were not empha-
sized in the presentations at the meeting, the highest profile science and STEM education
efforts currently being done at the GBT involves searching for and timing radio pulsars. The
GBT is one of the foundational telescopes for the North American Nanohertz Observatory
for Gravitational Waves (NANOGrav), and its loss would impede, if not entirely cripple,
U.S. participation in gravitational wave studies via pulsar timing. NANOGrav has made a
concerted effort to develop partial support for the GBT, submitting multiple grant propos-
als that include operational support for the GBT as part of the proposals. Further, pulsar
searching and timing by students using the GBT forms an integral part of a documentary
movie currently nearing the end of production.

The UC noted that efforts have apparently been unsuccessful to identify community sup-
port from members most likely to use the telescope at its highest frequencies. Given that