GAC report: May 2022

Notable events for the GAC in the last 6 months:

® The GAC continues to review the Canadian ground-based astronomy landscape in light of recent
developments.

e Tiger team set up, joint with CATAC, to investigate the VLOT landscape in light of the Astro2020
report. A short charge was written, and this group (chaired by Greg Sivakoff) is holding regular
meetings. The report is due in 6 months time.

® The GAC will set up another Tiger Team to investigate the wide-field MOS landscape, but this will
take place after the VLOT Tiger Team.

® The GAC heard an update from Andy Sheinis, CFHT Interim Executive Director updating the GAC
on MSE developments.

Facility: Atacama Large Millimetre/submillimetre Array (ALMA)

Contact person for GAC: James Di Francesco [NRC]

Operation dates: 30 September 2011 (start of Cycle 0) - present (Cycle 8); year-round observing except
for an annual February-long maintenance shutdown

Funding status (total): ALMA is fully funded via a Trilateral Agreement between the National Science
Foundation (NSF, US), the European Southern Observatory (ESO; Europe), and National Institute of
Natural Sciences (NINS, Japan) on an annual basis

Funding status (Canada): Canada's contributions to ALMA are managed by the National Research
Council (NRC) via direct cash payments to NSF for Chilean operations from the Treasury Board of Canada
and in-kind contributions for North American operations by NRC.

Cost (total): The 2022 ALMA Operations budget is $87.1M (USD) plus 71.2 FTEs deployed at the ALMA
Regional Centres, subject to appropriations by the US and Japan and approval by the ESO Council (but
see below)

Cost (for Canada): Canada's annual contributions are 7.25% of the North American shares of Chilean
(cash) and North American (in-kind in FTEs) ALMA operations support.

International competition: ALMA is the premier observatory in the world for millimetre/submillimetre
observations of the universe. Its closest competitors include the SAQ's Submillimetre Array (SMA) and
IRAM's Plateau de Bure Interferometer (now NOEMA), which have far less collecting area than ALMA but
are making up some ground in continuum sensitivity by using very wide bandwidth correlators (and of
course they have northern locations as well).

Access for Canadians: As part of the agreement between the NRC and NSF, Canadians have full access
to the 33.75% share of ALMA time via North America. With 4300 hours of observing time typically
allotted per Cycle, this percentage translates to approximately 1450 hours of time. Canadian Pls
generally lead ALMA projects each Cycle that require a total time that is more-or-less consistent with
our annual 7.25% share of operations costs.



Project news: As of April 2022, ALMA has reached a quasi-regular operational state, as Chile continues to
navigate the impact of the global pandemic with widespread vaccination and testing throughout the
country. Staff onsite and in Santiago are reaching pre-pandemic levels. Typically, 45 antennas are
available in the 12-m Array at any time. The current Cycle 8, which began on 01 October 2021, will
continue until 30 September 2022. The observatory had its usual full maintenance shutdown during the
poor-weather month of February. Bad weather, however, has impacted other months of this Cycle so far,
and for this reason the 12-m Array is presently behind in its target of hours observed throughout the
Cycle by about 400 hours. Extended periods of good weather, however, can be used to catch up. Since
the February shutdown, observations have continued at the expected pace at least.

ALMA’s budget has been affected significantly over the past six months due to the triple threat of high
inflation (in Chile and abroad), unfavourable foreign exchange rates, and high oil costs. At the most
recent Board meeting in April 2022, the on-site budget required restatement, including a ~5% increase in
partner funding and a similar reduction in internal expenditures, to allow Cycle 8’s observations to
continue without impact. Given the volatile nature of the external factors, the ALMA budget will be
monitored on a monthly basis for the rest of the calendar year.

ALMA’s science output continues to be stellar, with 2783 refereed publications in total as of mid-April
2022. The pace of publication since observing began has tracked very similarly to the performances of
the Hubble Space Telescope, the Very Large Telescope, and the X-ray Multi-Mirror Mission through their
respective lifetimes. Recent science highlights include the detection of a galaxy at Z = 13.27 from its
redshifted [Ol] emission, streams of gas extending from the disk around the star Z CMa likely due to
disruption by a passing star (work led by R. Dong of the University of Victoria; see below), and the
detection of complex molecules in a relatively metal-poor, star-forming region in the outer Milky Way.
New ALMA capabilities are on the way. The last six months have seen the first lights of the first Band 1
(35-50 GHz) receivers, built by a consortium led by ASIAA in Taiwan, and the ACA Spectrometer for the
Total Power Array, built by KASI in the Republic of South Korea. The Observatory intends these
capabilities to be available to the community starting in Cycle 10 (i.e., October 2023).

The deadline for ALMA Cycle 9 proposals was April 21, 2022. Demand for ALMA time remains incredibly
high with 1769 proposals received, i.e., 34 more than received for Cycle 8, or about the average between
Cycles 7 and 8. With nearly 28,000 hours of time requested, ALMA’s 12-m Array raw oversubscription
rate is 6.2. The community appears to be becoming more comfortable with requesting more time per
project. Once again, 40 proposals for Large Programs (i.e., those requiring over 50 hours of 12-m Array
time) were received, while 239 proposals were received for Medium Programs (i.e., those requiring
25-50 hours), a 20% increase from Cycle 8. For this Cycle, proposals for Small and Medium Programs will
be reviewed by Distributed Peer Review (DPR), and only Large Program proposals will be reviewed by
panels, as the demand on panels for Cycle 8 proved to be too high. The use of DPR for Cycle 8 was
considered to be largely successful, and two papers with deep analysis of the Cycle 8 proposal process
will be published soon. Nevertheless, some tweaks to DPR have been implemented, including a new
requirement that referee comments be at least 200 characters in length, to encourage better feedback to
proposers. The results for Cycle 9 proposals are expected in late July. Due to the high demand on
Observatory staff at the same time as the start of a new Cycle, there are no plans this fall to have a Cycle
9 Supplemental Call for projects to use just the Atacama Compact Array.



The Observatory has begun discussions with the Space Telescope Science Institute to establish Joint
Proposals between ALMA and JWST, to minimize the occurrence of double jeopardy for ambitious
projects that need data from both facilities. It is hoped that an agreement will be in place for JWST’s
Cycle 2 proposal call this fall and ALMA’s Cycle 10 proposal call next spring. The proposal currently under
consideration will give each observatory the ability to schedule up to 115 hours on the other observatory
(though in ALMA’s case, JWST will have access to 115 hours each on the 12-m Array, the Atacama
Compact Array, and the Total Power Array). In parallel, the Observatory is looking to expand Joint
Proposals with the Very Large Array and the Very Large Telescope, at an availability level of 50 hours
each.

Looking ahead, ALMA is working to improve its capabilities further, following the scientific goals
articulated as part of the “ALMA2030” strategic initiative. Central to this work is the Wideband
Sensitivity Upgrade, which will increase ALMA's available bandwidth by a factor of 2, with a goal of
increasing it by a factor of 4. This upgrade will require new receivers, a new digital transmission system
between the antenna and the correlator, and a new correlator. The first of the new generation of ALMA
receivers, for Band 6 (211-275 GHz) led by NRAO, was approved by the Board last November. At the
most recent April 2022 Board meeting, an ESO-led project to produce a prototype/demonstrator of a
new digital transmission system was approved. This fall, a proposal for the new correlator, the ALMA
Talon Correlator/Beamformer (AT.CBF), one based on NRC’s design for SKA-mid’s correlator, will be
presented to and considered by the Board. In total, the bulk of the Wideband Sensitivity Upgrade will
take the rest of the decade to complete, but new versions of the various ALMA Band receivers will be
implemented well into the 2030s.

ALMA'’s reliance on fossil fuels for the turbines that generate power for the Operations Support Facility at
2900 m elevation and the Array Operations Site at 5000 m elevation leaves it relatively exposed to oil
price fluctuations and contributes to its overall carbon footprint. With an aim to do better, plans are
now being examined to shift ALMA operations to more renewable sources of energy in the near future.
Canada specific news: Overall support for the Observatory in Canada remains stable. The amounts of
time requested in Cycle 9 for Canadian-led projects has not yet been calculated by the time of writing for
this report. Development work on the AT.CBF at DRAO continues in advance of the upcoming proposal
to the ALMA Board. In addition, NRC’s Canadian Astronomy Data Centre and Millimetre Astronomy
Group continue to develop the new ARCADE platform for CANFAR-based reduction and analysis of ALMA
datasets.

Here's a little more about Ruobing Dong’s impressive ALMA result: UVic’s Ruobing Dong recently led a
paper in Nature Astronomy that describes a very unusual event spotted in ALMA and Jansky Very Large
Array data - the outcome of a relatively recent ‘close encounter’ between a young binary system and
another young object. The binary system in question is called “Z Canis Majoris,” and it contains a fairly
well-known young stellar object known as a “Herbig Ae/Be star,” after astronomer George Herbig who
first classified them. Such stars tend to be about 3-10 times the mass of the Sun, and are slightly
higher-mass analogues to the antecedents of Sun-like stars known as “T Tauri stars” after their
prototype. The two young objects that comprise Z CMa are one that is 5 times the mass of the Sun and
another that is about 1.1 times that mass. Each young object has its own circumstellar disk of
protoplanetary material, as evidenced by emission from surrounding dust that his heated by each star.
What ALMA and the JVLA see though (and the subject of the recent news) is surprising, the dust around



Z CMa has been stretched into a long, thin filament with a length of about 2,000 times the Sun-Earth
distance. (For reference, Neptune, the most distant planet in the Solar System, is typically about 30
times that distance from the Sun.) Seeing such structure around young objects is very rare because the
disks around them are usually relatively symmetrical - their gas and dust are orbiting or are being
accreted by their host stars.

What is especially telling in these new ALMA data, however, is the detection of a third young object, one
suspiciously located nearby and along the direction of the filament. Ruobing and his team speculate that
what has occurred here is this third object zipped close to the binary in the recent past, gravitationally
disrupting at least one of the two disks and pulling its tenuous gas
and dust along with it. Indeed, such occurrences have been seen
in theoretical simulations of star-forming regions, but they happen
so quickly and rarely it is quite remarkable to see evidence of one
at all. More vividly, in the press release Ruobing likens seeing this
to “capturing lightning striking a tree.” Such detections
demonstrate how stars that form in crowded environments can
indeed affect how their planetary systems may evolve. InZ CMa’s
case, perhaps its future (or current) planets are being violently
reorganized, or even ejected from the System. In the case of our
Sun, such observations may give insight into why some objects in
the outer Solar System, like Sedna for instance, got to where they
are today, since the Sun likely formed in an environment similar to
that of ZCMa. Here’s an image of the result, a composite of
Subaru infrared data (blue) and the ALMA millimeter data (red).
Here are links to the press release and paper if you are interested

in more info.

Facility: Canada France Hawaii Telescope

Contact person for GAC: Laura Parker (SAC chair)

Operation Dates: 1979-present

International competition: CanTAC for our Pl share plus LP TAC

Access for Canadians: 42.5% partner share

Project news: CFHT continues to operate with 5 instruments and with 60% of Canadian time (70% of
French time) dedicated to large programs. The current generation of large programs are wrapping up and
there is an evaluation process ongoing for the next round of large programs. The deadline for proposals
was March 31st for programs starting in 2022B. There was a healthy mix of proposals received,
proposing to use 4 of the 5 current instruments (all but WIRCAM). The oversubscription for LPs was ~2.
The once-every-three years Users’ Meeting will be held May 9-11 in hybrid format, with ~50 people
attending in person at the Observatory in Strasbourg and everyone else remotely. The final session of the
meeting (well timed for participation from North America) will focus on the future of CFHT. The SAC
meeting will follow the users’ meeting on May 11-13.



A new CFHT director, Dr. Jean-Gabriel Cuby, was recently named and will start the position in July 2022.
Dr. Cuby was previously the director of the Laboratoire d’Astrophysique de Marseille (LAM) from 2012 to
2017.

Facility: CCAT-prime (FYST telescope plus instruments Prime-Cam and CHALI)

Contact person for GAC: Michel Fich, Waterloo

Operation dates: April 2024 — March 2029

Funding status (total): ~566M (CDN) received to date

Funding status (Canada): ~S10M received to date, primarily through CFl and provincial matching grants
Cost (total): pre-Covid ~$64M, current estimate ~$70M (includes instrumentation for which proposals
have not yet been submitted in the US)

Cost (for Canada): ~S11M

International competition: no competition at highest frequencies (>400 GHz) for ultra wide-field (1.3
degrees at 860 GHz, 8 degrees at lowest frequencies) survey facilities. At lower frequencies some of the
CCAT-prime instruments are unique in the world.

Access for Canadians: full access to all science data is available to any Canadian on any of the science
teams.

Project news: FYST is currently under assembly in Germany for preliminary commissioning before being
shipped to Chile late in 2022. The foundation at the site in Chile is currently under construction. Once
the telescope arrives at the site then assembly, factory acceptance testing, commissioning, and
installation/commissioning of first light instruments will take up to a year. This is a delay of a year from
the original (early — 2019) schedule — almost entirely due to Covid. This has caused an increase in the
budget. Funds to cover most of the shortfall have been identified and the CCAT-prime team is continuing
to search for a source of a (relatively) small amount of additional funds requiring to complete the
project.

Canada specific news: Both UBC and UAlberta are currently hiring staff for work on Prime-Cam.
Purchase orders have been issued or are “in-process” by UBC and Dalhousie for parts of pCam350 (at
860 GHz, the central module for Prime-Cam). The Prime-Cam science team has prepared a detailed plan
of the science program and submitted this for publication. Three of the eight survey teams for
CCAT-prime are led by Canadians (Scott Chapman [galaxy evolution], Laura Fissel [galactic polarization],
and Doug Johnstone [transients]).

Facility: CHIME

Contact person for GAC: Tom Landecker

Project news: CHIME has three major thrusts — investigation of cosmic expansion (the theme that
motivated its construction), study of Fast Radio Bursts, and study of pulsars. To this have been added
Galactic foreground science, development of a dedicated data-processing pipeline to search for HI
absorbers, and a slow pulsar search. Steady progress is being made on all fronts.

The CHIME teams together comprise 83 people in Canada (14 senior scientists, 21 postdocs, 36 graduate
students, and 12 staff). In addition there are 14 people at US institutions (5 senior scientists, 2 postdocs,



and 7 graduate students), and a team of 4 at an institution in India (1 senior scientist, 1 postdoc, and 2
graduate students). These numbers, correct in July 2021, fluctuate with time. The cross-Canada, and
now international, teams working on these fronts collaborate through many internet sessions covering
scientific, operational, and development aspects of the project.

Operational efficiency of CHIME is high, with science runs of duration several months, interspersed with
software upgrade campaigns. The software backend for the HI absorber search was installed in early
2021; data have been successfully collected for 75% of the time since installation. CHIME operates
unattended, operating well through the COVID-19 pandemic. Software and hardware were designed to
enable remote scrutiny of key parameters and diagnosis of problems. Team members from the
cosmology and FRB-pulsar groups serve as “data tsars”, remotely checking operation and data quality.
Major improvements to waterproofing of the focal-line electronics, made in the fall of 2021, have led to
improved data quality. The overall efficiency of CHIME operations is over 95%.

The CHIME/FRB system continues to function normally, running continuously, detecting, on average,
three FRBs every 24 hours. CHIME is the world leader in FRB detection thanks to its wide field of view
(about 200 square degrees), large collecting area, and low noise. A real-time alert system now posts
events to the Virtual Observatory (see chime-frb.ca) less than 30 seconds after they have been observed.
CHIME cosmology has two significant papers in press. The first describes the design and construction of
the CHIME telescope, and gives extensive detail of the analysis techniques developed for this complex
instrument. The second paper presents CHIME’s first detection of atomic hydrogen at cosmological
redshifts; data between 585 and 800 MHz, corresponding to redshifts 0.78 to 1.43, observed over 102
nights, were integrated. CHIME data were stacked on the positions and spectral locations of galaxies
from the eBOSS catalogs of luminous red galaxies, emission line galaxies, and quasars, all yielding
significant detections.

Since January 2021, 14 papers on FRB topics, and 3 on pulsar topics, have been published from
CHIME-related research. These include the first catalog of FRBs, recording more than 536 events; 18 of
these are repeating sources. A published analysis of morphology of CHIME-detected FRBs shows four
major categories of events. A significant spatial correlation of FRB events and photometric galaxy
catalogs, in the redshift range 0.3 to 0.5, has been published.

The CHIME team received the Governor General’s Award for Innovation in 2020. The American
Astronomical Society awarded the Lancelot M. Berkeley Medal for meritorious work in astronomy to the
CHIME team, (presented at the AAS meeting in January 2022.

The CHIME/FRB Consortium has obtained funds from the Gordon and Betty Moore Foundation to build
three outrigger telescopes to localize bursts to high precision. Long-baseline interferometry techniques
will be used between the main CHIME instrument and the outriggers to provide positions with precision
of the order of 50 milliarcseconds. The remote receivers will be triggered by the detection of a FRB at
CHIME. Operation was demonstrated in 2021 on long baselines between CHIME and test antennas at the
Algonquin Radio Observatory and at the Green Bank Observatory: the resulting galaxy identification will
be published soon. An ongoing program using the US VLBA is establishing positions for several hundred
pulsars, which will be the calibrators for the Outrigger VLBI observations.

The first outrigger, near Princeton, BC, is 90 km west of DRAO. Construction is complete, analog and
digital equipment is being installed, and operation will begin in summer 2022. At the Green Bank



Observatory, foundations are in place for the second outrigger. Agreements are now in place for
construction of the third outrigger at the Hat Creek Observatory in California.

Facility: CHORD

Contact person for GAC: Matt Dobbs

Operation dates: First light in 2024

Funding status (total): Full funding from CFl approved, awaiting final project finalization before funds
can flow. Hopefully in Q1 2022.

Funding status (Canada): see above.

Cost (total): The project is $23M, including 40% CFl, 40% provincial, and substantial in-kind cash from
partners.

Cost (for Canada): $23M

Project news: The CHORD team continues to progress the engineering design of the hardware, having
fabricated two additional dishes. We are evaluating the data and from the observations of the first
prototype dish, which ran over the winter. One of the important outcomes that we are evaluating is the
robustness of the mechanical design to wind, snow, condensation, and other environmental factors. All
looks good so far.

We are navigating the environmental assessment (nearly final) and consultations with partners (a letter
of provisional approval has been provided from the Penticton Indian Band (PIB), endorsing the project).
Bureaucracy for finalization of the project with CFl has been slow (most of the challenges being internal
to the universities and NRC), and we have not yet finalized the project, to allow CFl money to flow. We
are expecting that to happen within days. The delay in finalization has not resulted in a delay to the
overall project, because the environmental and site survey work is taking place with institutional
resources.

The team is developing - with primary focus on simulations to better refine instrumental choices.
Trainees from CHIME are moving on the faculty positions and investing new effort in CHORD in their new
roles. We have drafted a collaboration agreement and received comments from our senior members and
junior members. We are expecting to finalize this soon.

Facility: CMB-54

Contact person for GAC: Renée Hlozek, Douglas Scott

Operation dates: 2028 to 2035

Funding status (total): highly ranked in US decadal, US cost to be split NSF+DOE

Funding status (Canada):

Cost (total): S660M (USD) capital + $40M/year operations

Cost (for Canada):

Access for Canadians: CMB-S4 is in a current phase of defining contributions from international
participants. These contributions will take the form of either cash buy in, or in-kind contributions to the
CMB-S4 Project work items. Exactly what level of contributions will be required for individual or



institutional access to CMB-S4 data is unclear. Ideally we would make the case for a combination of
contributions at a sufficient level to enable any interested Canadians to participate. A Canadian proposal
for access to CMB-54 is being developed, and a joint discussion on community access will be arranged for
a timeslot during CASCA. If you are interested in getting more engaged in CMB-S4, please reach out to
Renée Hlozek or Douglas Scott.

Project news: There is an upcoming CMB-54 collaboration meeting (May 9-13th) - contact the organizers
to attend as observers if interested. The organizers are encouraging people to sign up and learn about
the project. The public meeting webpage is https://sites.google.com/Ibl.gov/cmb-s4spring2022/
Registration and the agenda are at the Indico site https://indico.cmb-s4.org/e/Spring2022

The science with CMB-S4 and the connection to Canada were described in two white papers contributed
to the long range plan process:

https://ui.adsabs.harvard.edu/abs/2019clrp.2020...50H/abstract
https://ui.adsabs.harvard.edu/abs/2019clrp.2020...53S/abstract

Canada specific news: Currently, the CMB-S4 membership page lists ~20 Canadian faculty, postdocs and
students associated with the project. As we investigate options to contribute to the project, we hope
more Canadians will explore the science opportunities offered by this facility. Future participation for all
members will rely on data rights, so if you are interested in using the data from this facility for either
CMB science or other science with this mm-wavelength data, now is the time to get engaged in planning
the Canadian involvement in CMB-54.

Facility: Gemini Telescopes

Contact person for GAC: Stephanie Cote

Operation dates: 2000 -

Funding status (total): The Gemini Observatories are fully funded through the Gemini partnership
between the US, Canada, Brazil, Korea, and Argentina. The renewed International Agreement amongst
Gemini partners started January 2022 and runs until December 31 2027, after which partners can decide
to renew it.

Funding status (Canada): Canada, through NRC, has signed on the new Agreement, ensuring our full
participation in Gemini through 2027 at the 17.8% level.

Cost (total): The two Gemini Telescopes were originally built for 184M USS.

Cost (for Canada): Canada's original 15% share costed 28M USS. Our Annual Operations&Maintenance
contribution for our current 17.8% share is 5.5MSUS.

International competition: Gemini has by far the best cost per observing night of all 8mclass telescopes,
due to its streamlined operations costs. The Gemini Telescopes are optimized to deliver good image
quality and are leaders in adaptive optics, delivering more AO papers than any other telescope.

They have very flexible scheduling, enabling them to excel for time-critical follow-ups and
target-of-opportunities observations.

Access for Canadians: Canadians have access to Pl queue time via two annual Call for proposals, in
March and in September, roughly 200 hours per telescope per semester; once a year there is also a Call
for Long and Large programs (LLP) to which Canada dedicate 20% of its available time. Finally 10% of the
time is allocated through monthly Fast Turnaround Calls. Canadians can also apply to Diretor's



Discretionary time. There is also up to 5 nights per semester available on Subaru via the Gemini-Subaru
Exchange time.

Project news: Gemini is ongoing a renewal of all its instrument suite, with many instrumental
developments in the works. Amongst them GHOST, the high-resolution optical spectrograph partly built
at HAA, has been shipped to Gemini-South and has started its commissioning.

Now that travel was able to resume to Chile, a team from HAA and from Australia are currently down
there to put back the instrument together, with final on-sky tests scheduled for July. The plan is to
quickly offer the instrument in the Fast-Turnaround mode starting at the end of the summer and then for
the Call for proposals 2023A. So far the commissioning is progressing very well and in fact is currently
ahead of schedule. SCORPIO, a wideband 8-channel imager and spectrograph, is well into build-phase,
although it has had some COVID-related delays with associated cost overruns. It is still expecting to meet
deployment prior to the start of Rubin operations. IGRINS-2, a near-duplicate of IGRINS the Echelle
high-resolution infrared spectrograph, is working towards integration by late this year. GPI-2, the
upgraded Gemini Planet Imager, is moving forward well, with efforts at HAA. Of great interest too in
Canada is GNAO (Gemini North Adaptive Optics). It had a successful progress review last year, the
real-time computer has been contracted to HAA, and other work packages like the adaptive optics bench
also moved ahead. GNAO will primarily feed GIRMOS, a UofT-led pan-Canadian collaboration to build a
four-channel multi-object IFU, to come online in the 2027/28 timeframe. Interestingly GLAO
(Ground-Layer Adaptive Optics), that would offer correction over a much wider field, has had an internal
feasibility study completed, which included an adaptive secondary.

As far as the current instruments are concerned, all are running with no issues except GMOS-S having
detector Charge-Transfer-Efficiency issues, which produces bad columns as well as higher noise in one
area of the CCD. An intervention is planned in July, and in the meantime affected Pls have been briefed
with mitigation strategies (more dithers). GNIRS is going off the telescope this week for 3 months to
allow the upgrade of its integral-field units (one for natural seeing, another fed by Altair adaptive optics)
to effectively replace NIFS due to retire. Altair (AO facility in the North) is back in full operation, offering
both natural and laser guide-star modes. GeMs/GSAQi is back on the schedule again, its operations were
stopped due to the large number of poeple required in the control room while in operation, which were
exceeding the covid restrictions. Long awaited is the Flamingos-2 Multi-Object Spectrograph mode,
which was finally offered for the 2022A call for proposals and is available now in Fast Turnaround (FT)
mode.

Meanwhile Gemini is getting ready to roll out the Gemini Program Platform, effectively a new proposal
tool, observation tool, and telescope operational software all in one, to replace the current PIT (Phase 1
tool) and OT (Observing Tool). It is designed to greatly speed up observation preparation and triggering,
which will benefit especially time domain science. The Dragons reduction pipeline in Python is
progressing, with GMOS optical spectroscopy just released.

Canada specific news: As described above a large number of Gemini instrumentation projects are
currently going on in Canada: GHOST, GPI-2, GNAO, GIRMOS, involving a dozen of canadian Universities
and Institutes. Laura Ferrarese (HAA) who was the Chair of the Gemini Board has now finished her term.
Craig Heincke (U of Alberta) is now starting his 2-year term as Chair of Gemini Science and Technology
Advisory Committee (STAC). For the Call for Proposals 2022A CanTAC has adopted for the first time the



dual-anonymous review process (DARP) for Gemini proposals, with success. For 2022B all the rest of the
Gemini partners have now moved to DARP.

The first Subaru Exchange Intensive Program (equivalent to Gemini Large and Long Programs -LLP) led by
a Canadian (PI=Mike Hudson, UofWaterloo) for the "UNIONS" survey (to cover 4400 square degrees in
the gband with HSC in support of the Euclid mission) is continuing to gather its data with success.

Last year (2021) Canadians have published a record number of Gemini refereed publications, with 60
papers.

In January a first press release was announced based on Kim Venn (U of Victoria) LLP "Chemistry of new
metal-poor stars found in the Pristine Survey' using GRACES, and including canadian co-Is Federico
Sestito, Julio Navarro (U of Victoria), Ray Carlberg (U of Toronto), and Sebastien Fabbro and Alan
McConnachie (HAA). Their Nature paper shows that the stellar stream c-19 at the outer edge of the
Milky Way is the tidal remnant of the most metal-poor globular cluster ever discovered, with metallicity
less than 0.05% of the solar metallicity.

Facility: JICMT

Contact person for GAC: Sarah Sadavoy, Nagayoshi Ohashi

Funding status: The EAO is cautiously projecting that they will balance their budget in 2022. The EAO
has extra funding from university groups in China and Japan, and also the GLT group. Total cost is
$~3.5M (USD).

Funding status (Canada): Canada continues to provide in-kind contribution of archive hosting by CADC.
Access for Canadians: Canadians have access to co-Pl Large Program in the current semester (see
Canadian news below for more).

Project news:

1. Paul Ho was re-appointed as Director General of the EAO

2. The EAO held a JCMT Users Meeting in February 2022 virtually. Roughly 200 scientists registered
for the meeting.

3. The 'U'D (230 GHz) receiver of the Namakanui instrument has been fully available for open use
since the 22B semester

4. For the 22B observation proposal call, the JCMT received 61 proposals resulting in an overall
oversubscription of 3.5 (Bands 1-4). Four new large programs using Band 4 and Band 5 weather
were approved (from a previous call).

5. The JCMT participated in the EHT mm-VLBI observing campaign over spring 2022.

6. Malaysia is working on joining as a partner in 2023. Malaysia also held a meeting with Pls of two
large programs, RAGERS and PITCH-BLACK, to explore possible participation of scientists in
Malaysia in these programs.

7. A number of staff at the JCMT has decreased due to retirement and moving on to other posts.
Steve Mairs (from Canada) moved to JPL, Jess Dempsey moved to a director role of ASTRON.
Dan Bintley has assumed the role of Deputy Director.

Canadian specific news: One of the approved new large programs, SURFING, is led by a Canadian PI
(Mike Chen, postdoc). Large programs have open enrollment with all partner countries, and 5 scientists
from Canada are leads in these large programs.



Facility: MSE

Contact person for GAC: Pat Hall

Operation dates: 2030s

Funding status (total): currently supported by CFHT, NRC, France, and mostly in-kind support from
partners; proposals underway for CFl & U.S. MSIP; private foundation support being investigated.
Funding status (Canada): CFl Proposal being submitted, using envelope funding from York, Waterloo,
UBC, Toronto, SMU, Western, Manitoba

Cost (total): USS420M + $S25M/year operations (2018 dollars)

Cost (for Canada): Goal of 20% share = C$110M + C$7M/year (2018 dollars)

International competition: ESO Wide-field Spectroscopic Telescope (WST, formerly SpecTel),
MegaMapper (6.5m for cosmology), PFS (8m but not a dedicated facility)

Access for Canadians: anticipated SDSS-style partnership in that all partners above a certain contributing
share have access to all data

Project news: MSE Systems Engineer Sam Barden has worked with consultant Will Saunders to develop
telescope optical designs (two-mirror and quad-mirror designs) which offer greater multiplexing
capabilities than the baseline design. Potentially, the target multiplexing value is 10,000 for the
two-mirror design and 20,000 for the quad-mirror design, i.e., 2.5 times and 5 times the current
baseline, respectively. However, the increased in multiplexing comes with a cost of added complexity in
optics, telescope structure, operations, etc. Sam Barden’s presentation on the quad-mirror concept as of
January 2022 can be viewed by all MSE Science Team members at:
https://redmine-mse.cfht.hawaii.edu/projects/science/wiki/Science_telecons

Project Manager Kei Szeto has announced his intention to retire from his position by end of 2022. This is
in addition to Jennifer Marshall stepping down as Project Scientist. Furthermore, there are no plans to
replace the Deputy Project Engineer position after Alexis Hill returns to her new National Research
Council position in Canada this October. Applicants are being sought for both the Project Manager and
Project Scientist positions. The MSE Project Scientist position is described here:
https://cfht.applicantpro.com/jobs/2350839.html

Canada specific news: Canadian proponents of WFMOS (Wide-Field Multi-Object Spectroscopy) are
submitting a CFl proposal in June to obtain funding for a targeted set of preliminary design needs widely
applicable to all potential 10-meter-class WFMOS facilities, including but not limited to MSE. Proposal
co-leads are Pat Hall (York) and Solomon Tesfamariam (UBC).

Facility: ngVLA

Contact person for GAC: Brenda Matthews

Operation dates: Astro2020 recommends construction start on 2030, with operations underway in 2035.
Funding status (total): The full project is not yet funded. Funding for 2022 is in place.

Funding status (Canada): Not funded.

Cost (total): Astro2020 TRACE analysis estimates the total capital cost to be $3.2B USD (FY2020).

Cost (for Canada): $192M USD (based on 6% contribution, as recommended by LRP2020)



Access for Canadians: Canadians currently access NRAO facilities (except ALMA) via an Open Skies policy.
Project news: The Next Generation Very Large Array (ngVLA) is a transformational radio observatory
being designed by the US National Radio Astronomy Observatory (NRAO). The ngVLA will consist of a
central cluster of 19 (6-metre) dishes in New Mexico, a further 214 larger (18-metre) dishes distributed
throughout the US Southwest, plus another 30 (18-metre) dishes spread across North America (including
the DRAO site near Penticton, BC), Hawai'i and the Caribbean out to baselines of nearly 9,000 km.
Antenna development is well underway. The antenna PDR took place in Germany, an in-person meeting.
There were no major concerns with the design.

An upcoming meeting at the Flatiron Institute is hosted by the project: Computational Astrophysics in
the ngVLA Era: Synergistic Simulations, Theory, and Observations. The registration deadline is 16 May.
The Design & Development proposal is in preparation for NSF for likely June submission; expect project
to be funded year to year. Project has NSF funding through next year.

The Technical Design Review will get underway in June.

The Science Advisory Council has seen significant turnover in membership. To encourage ongoing science
input from the community, the Science Working Groups (SWGs) have evolved, with an aim to provide
focus, but with enough breadth to include all science areas. The original 4 groups have expanded to give,
with the addition of a group focussed on “Astrochemistry and the Molecular Emergence of Life, a nod to
the facility’s significant potential in this field. The four other SWGs are: Stars, Planetary Systems, and
their Origins; Galaxies and Galaxy Evolution; Pulsars, Cosmology, and Fundamental Physics; and Exploring
the Dynamic Universe. In the coming month, the SWGs will work to update the science use cases and
identify Level 1 Science Goals.

Canada specific news: Planning continues toward a joint SKA-ngVLA meeting in Canada in 2023.

There is Canadian participation from both projects on the SOC.

Facility: Vera C. Rubin Observatory

Contact person for GAC: Renée Hlozek

Operation dates: Ten years from late 2023

Funding status (total): Rubin Observatory funding is secured for construction, and operations funding
comes from a mix of NSF, DOE and international in-kind contributions

Funding status (Canada): Canada has developed a proposal for in-kind contributions (supported through
funding from the Dunlap Institute, the University of Waterloo and NRC and will be supplemented
through proposed funding from the CFI) which has been accepted by the Rubin Observatory.

Cost (total): Rubin has a total construction cost of USD 473M and camera fabrication cost of USD 168M
Cost (for Canada): The current cost to Canada is through in kind contributions. This is expected to total
around 3M per year

Access for Canadians: Through the in-kind contributions program, Canadians have secured data rights
for 32 Pl positions and 128 Junior Associate (JA) positions

Project news: There have been some changes to the Rubin team, with Zeljko Ivezi¢ from the University
of Washington now taking over as Rubin Observatory Director from Steve Kahn, with Sandrine Thomas
and Aaron Roodman in place as Deputy Directors for NSF and SLAC respectively. Steve Ritz is the Project



Scientist and there is a new science team in place, see https://www.Isst.org/about/team for more
details.

Work is ongoing to define the scope of collaboration/coordination between Rubin and other projects.
For example, there is a Euclid-Rubin task force dedicated to working through potential common derived
data products. They have released a white paper discussion this here: https://arxiv.org/abs/2201.03862
Some additional white papers on Rubin science were produced as part of the US Particle Physics
Community Planning Exercise aka “Snowmass” planning process (which is the high-energy equivalent of
the US Decadal planning process). These are available here: https://bit.ly/RubinSnowmass

There are also some interesting developments on site as some of the camera testing moves from
NOIRLab (see https://noirlab.edu/public/images/Rubin-ComCam1-1-CC/) to on site, where the camera
has now been integrated. An example shown here is a video showing the washing and drying of the
8.4-meter mirror.

As described on the Rubin news site: the team uses specialized equipment and procedures to clean both
of the Rubin Observatory’s mirrors. This will be repeated frequently throughout the ten-year Legacy
Survey of Space and Time (LSST). This video shows the washing station in action with the mirror
surrogate, as the team works on defining the washing and drying parameters that will be used to clean
the real Primary/Tertiary Mirror (M1M3) in the future.
https://www.youtube.com/watch?v=mv97JKRBo5A&feature=youtu.be

COVID delays have pushed the schedule somewhat. The revised timeline for key milestones is as follows:

Activity Name Baseline Finish

Camera at SLAC ready to ship: July 2022
Engineering First Light w/ComCam: February 2023
System First Light: July 2023

Start of Operations: Not earlier than December 2023

Canada specific news: A first set of Canadian Rubin Fellows was hired in Spring 2022. These fellows will
contribute 50% of their time to developing scientific infrastructure for various science collaborations (e.g
the Rubin Galaxies Collaboration, the Dark Energy Science Collaboration, the Solar System Science
Collaboration, the AGN Collaboration and the Transients and Variable Stars Science collaboration). More
opportunities will follow in coming years as the Canadian in-kind contributions ramp up, so keep your
eye out for news from CASCA. For those interested in using Rubin data, be aware that you will need to
apply for data rights. The full procedure is being developed, but please reach out to Wes Fraser and
Renée Hlozek if you do not have data rights and would like to work with Rubin data or simulations. This
applies to students, postdocs and faculty/full time staff.



