VLOT Townhall Transcript (May 14, 2026)

Craig Heinke 14:00:23

We will provide some information about the TMT, and then we'll just take questions. So let me go ahead
and, share now, and jump right in.

So, let me start off by just reflecting the midterm review recommendations that we've been referring
back to, which is that Canadian access to and participation in a very large optical telescope remains our
community's highest priority, and so the recommendation was that Canada continue to pursue a
significant share in a very large optical telescope.

A concern was that the TMT has significant delays, and so the recommendation was that we look at
options to get near-term access to the extremely large telescope, and look at the possibility of joining
ESO. So those are both in the mid-term review as things that we should look into.

So, some background on what the TMT's status is at this moment. Canada has committed to
contributing $243 million to the project, including construction of the dome and the first light adaptive
optics system, NFIRAOS.

The instruments and systems, 85% of them are currently in final design or fabrication phase.

Now, we have some challenges. One of those is the lack of a U.S.'s National Science Foundation
endorsement in 2025, a funding shortfall overall for the observatory, and a lack of a path forward to
build on Mauna Kea.

So at least one of those, we have a way out, which is to construct TMT in an alternate site, which is the
Roque de los Muchachos Observatory (ORM) on the Canary Islands.

And there's also investment offered by Spain of up to 400 million euros if TMT moves there, which the
TMT organization is considering. There's also the possibility of a 1 billion euro loan to the TMT.



On the bright side, if the decision is made for TMT to construct at ORM, the permits are in place to begin
construction immediately. So that's just some background on the TMT.

It's worth looking at what shifting to ORM compared to Mauna Kea means in terms of the science
impact.

And so there was a detailed report that CATAC made in 2017 that gave very detailed figures on this, and
so some highlights are that the visible seeing is fairly similar at Mauna Kea and ORM, with the caveat
that there's a significant fraction of the time at ORM where the seeing is substantially larger, but the
median is similar. The clear skies time is similar. There is higher extinction, slightly, at less than 400
nanometers, so affecting the U-band.

The big difference is in the precipitable water vapour, that it is less than 2 mm, which allows access to
the mid-IR about over half the time at Mauna Kea, but only around 20% of the time at ORM.

Describing the quality of the site in terms of AO parameters is complicated, but one could say that
they're both excellent. So, in summary, Mauna Kea is significantly superior in water vapor where it
allows access to gaps in the atmosphere greater than 10 microns, and also between 2 to 10 microns
more than ORM has, and slightly superior in the U-band, but otherwise comparable.

So the focus of this consultation is really about trying to understand what our community needs in terms
of the science from very large optical telescopes. We have three possibilities here that we need to get a
mandate from the community on. One of those is the change in location and governance of the TMT. If
we shift to Spain, we're talking about both the change in location, and thus the science of the site, and
also how the governance is set up, because Spain would have a substantial interest in there, as well as if
we take a loan from the European Development Bank, how that would be managed would be
complicated. And the suggestion of joining ESO is another thing that we want to get input from the
community on.

So doing any of these would require a change in mandate and an additional government ask, and so we
want a community prioritization, and then we'll work with the government of Canada to determine the
optimal path forward.

So these are the options being considered here, just to lay them out in a little more detail. So option
one, staying with the TMT, but moving that to ORM and seeking additional federal funding to cover the
cost increase to maintain our 10-15% share.



Option 2 is staying with TMT, but not putting additional capital investment in it right now, while seeking
interim or long-term access to the ELT. So that option implies some access, maybe at different times, to
both TMT and ELT.

And option three is working towards full ESO membership, so both ELT and ESO access. Since we'd be
getting access to the other ESO telescopes, the option is significantly implied that we'd probably lose
access to our existing Northern Hemisphere telescopes. This may well be the case with the other ones as
well. There's no guarantee on what we would have if we get any of these, because most of these things
will involve increased federal outlays compared to what we have now. And it's, let me stress again, that
it's not guaranteed, no matter what we put as our highest priority, that we'll get that. And so the only
thing which | want to put in as my own kind of personal opinion here is that we should probably refrain
from saying things are unacceptable unless they really are, because any of these have big risks with
them.

So, the process for the Town Hall is we have a chat, so feel free to type in the chat if you want to ask a
question or make a comment, and we'll just call on participants in turn to ask a question or comment.
We may ask speakers to wrap up their comments if time is limited. There's a couple questions that have
been sent by community members in advance through an online form that we'll slide in where
appropriate.

And Suresh has just sent out a survey via email to all Casca members. | think that that went out just
within the past hour or two, is that right, Suresh?

Suresh Sivanandam14:07:04

| think it might come out in an hour.

Craig Heinke14:07:07

Oh, it's gonna come out, yeah, okay, | haven't seen it yet. That survey is in the process, and so that will
give you the option to rank those particular things and provide any additional comments or feedback
you have, and that survey will remain open until May 29th.

And be respectful, please, in your comments, and others are going to have a variety of views. So I'm
going to now just introduce our panelists, and then we'll have Dave Anderson give a few slides, and then
we'll start directly with the questions. So we have Allison Man, an assistant professor at UBC.



Allison, you want to just say hi for a moment?

Allison Man14:07:42

Sure. Hi, everyone.

Craig Heinke14:07:44

Great. Rene Doyon, professor at University of Montreal.

René Doyon 14:07:48

Hi there. My video is off. I'm on my cell, but I'm switching to my computer very soon.

Craig Heinke 14:07:54

Thank you, René. David Andersen, TMT Project Scientist.

David Andersen 14:07:58

Hello.

Craig Heinke 14:07:59

Michael Balogh, TMT board member.

Michael Balogh 14:08:03

Hello.

Craig Heinke14:08:04



Kim Venn, past Acura board chair, at UVic.

kimvenn14:08:08

Hello.

Craig Heinke14:08:10

And Stan Metchev, TMT SAC chair and professor at Western.

Stanimir Metchev14:08:16

Hi, and thank you for joining us.

Craig Heinke14:08:18

Great. So, | think that's it. So I'm going to stop sharing now. And so, David, we have some time for you to
go through your slides quickly. Thanks.

David Andersen14:08:31

Yeah, | will be brief. | think these slides are shared with anyone, and if you have any questions about
anything in these slides or any questions on TMT, feel free to reach out. After the meeting or ask during
this town hall.

So it's been, obviously, a long process with TMT, and we are now seriously looking at this option of
moving the telescope from Mauna Kea, which is the preferred base site, to ORM in Spain.

As Craig just outlined kind of why we're making this change.

To start off with, we can look at some of the characteristics of the two sites, Mauna Kea and ORM in La

Palma.



And the main thing is it's a lower site.

So you expect there to be more atmosphere, a quicker cutoff in the UV, more water vapor, higher
nighttime temperature, but the AO characteristics at the site are very favorable. We only expect to lose
a few percent in Strehl between Mauna Kea and ORM, so it's one of the best sites for adaptive optics
that have been tested for. And, you know, somewhat better than the other ELT sites in Chile.

We have the same clear sky fraction as Mauna Kea. And that includes the about 5% loss due to Calimas,
which are these large dust storms that come off the Sahara. So people hear about that, they're scared
about that. Overall, the amount of dust on ORM is actually less overall than Mauna Kea. It's all
concentrated in these dust storms.

Just going to go through how the impact to scientific performance compares to the telescope in Mauna
Kea versus ORM and we show comparisons to the other ELTs on some of these plots as well.

In the near UV, we do take a hit because of the atmospheric cutoff, so, you know, the amount of
sensitivity, | believe this is at 400 nanometers does decrease, so the amount of exposure time would
have to increase. The cutoff in wavelength drops by about 5 nanometers.

50 angstroms, so instead of trying to get to 310 nanometers at Mauna Kea, for a similar amount of
extinction, we could get to 5 nanometers more, 315.

Throughout most of the visible, performance is going to be very comparable.

These are just three different ways of characterizing performance metrics for a wide field optical
spectrograph. Area times throughput, area times throughput times the field of view, and then area
times throughput times the number of objects you can observe.

With the multi-object spectrographs planned, if you compare just Mauna Kea to ORM, you see a very
slight difference due to, you know, very slight difference in atmospheric absorption.

In the near-infrared, we, again, only have a small hit in Strehl, so the limiting magnitude is basically the
same for Mauna Kea and ORM, the two blue lines that are very close here. In the K band, you do see
more of a hit to performance at ORM, but it's still modest.



Yeah, so overall, you know, there is a performance difference between Mauna Kea and ORM, but it's

manageable.

This talks about some details about why... why the differences are there. One very important target for
TMT is the galactic center, and you can observe the galactic center from ORM, it's obviously lower in the
horizon, so that has a larger impact on the best AO performance that you can expect. So, it will take
longer in order to reach a certain depth, and so here is to reach an AB magnitude of 23, a signal/noise of
200.

But you can still do observations here in less than 30 minutes. So it's still going to be possible to observe
the Galactic Center and do science with ORM. It's not going to be as good as ELT or TMT at Mauna Kea.
But still possible for that special target.

But remember that you're actually going to be able to observe M31, Andromeda, in more detail and it'll

be at lower air mass for ORM.

Okay, so the mid-infrared is obviously not going to be as good at ORM. If you take some of the best
precipitable water vapor measurements from Mauna Kea versus ORM, you are going to get an increase

in exposure time of about one and a half.

You can still observe up to about 13 microns here, but, so if you have queue scheduling, you can still do

good mid-infrared science on ORM, if you're, you know, prioritizing for that.

Overall, the science return for the community's investment in the site, you actually might get more out
of ORM than Mauna Kea because we can build faster at ORM versus Mauna Kea, and operations cost
will be less. So while it takes longer to perform a certain amount of science, the overall cost might be
diminished. So and with that I'll open it up for everyone's questions.

Craig Heinke 14:16:00

Thank you, David.

Yeah. So, at this point, we can go ahead and take questions. So, why don't | start with the question that
G put into the chat here. G, you can go ahead and unmute and ask your question and then we'll see who

wants to answer it.



G 14:16:23

Sorry, uh...

Uh, through the disconnect, | missed... | just missed the argument for why this needs to be changed
from Mauna Kea.

If it's anything new, than we've heard for many years now.

Craig Heinke14:16:41

Anybody want to summarize that briefly?

Go ahead, Michael.

Michael Balogh 14:16:46

Well, | can. | think the big trigger is that the project was not put into the final design phase by the NSF.

So that was the funding the project was counting on to initiate construction. And so without that
funding source, the project had to look for what to do. And, and then Spain came forward with this offer
of funds of an investment. | want to be clear, this is not a partnership proposal. It's not Spain joining the
project for a fee the way Canada joined the project. It's providing investment funds to the project that
stimulated the discussions with Spain. So there's been no decision to move to the site, but that's why it's
being considered.

Craig Heinke 14:17:46

Thank you, Michael.

Any other comments on this or shall we move on to the next one?

Go ahead, T.



T 14:17:58

Can | just get more clarification on that? So, in the chat, we've had an offer of funds, a loan, and now an
investment.

And these are all different things, so | don't know which one it is.

Michael Balogh14:18:13

So there are sort of three things. So the initial offer from Spain is a technology investment. The idea is
that this investment would be repaid to the investment vehicle in Spain.

In addition to that is this proposal for a loan from the European Investment Bank, which is a loan from a
commercial bank that would have to be paid back.

This doesn't rule out the possibility of Spain also joining as a partner with some partner funds the way
everybody else does, but the money that's being talked about at the moment is this investment from
CDTI, this technology investor and a bank loan.

T 14:18:58

Okay, and | really apologize if this is a silly question, but an investment that you have to pay back is
different to a loan?

Michael Balogh14:19:08

Not... not really.

T 14:19:15

Okay, thank you.

David Andersen14:19:16



But if | may, | believe the money from Spain.

The amount of interest, if there is interest, is not large. | mean, but EIB is going to be charging interest
certainly for their loan.

It's a little unclear on CDTI, the Spanish entity. Maybe... | think they're willing to risk their investment
and not get return in order to have this telescope come to Spain and be built there. EIB is going to be
the first group that gets paid back, and they will be having interest.

Craig Heinke 14:20:10

Thanks.

Shall we move on to P? | apologize for mutilating your name possibly.

P 14:20:20

Thank you very much, Craig. So hello, everyone. My name is P. I'm a new faculty member at CITA. And

thank you very much for doing this. It's very nice to be able to join all of you.

So I'm just really curious because we had Roland Bacon visit us a couple of months ago, and | think he's
very enthusiastic about Canada joining as a full partner in ESO. And | think we did have this conversation
about how much funding would be needed.

And | think his point was, in this era of collaborations with our friends, he seemed to think we might be
able to do with a bit of money, but more of an in-kind contribution where we could say we're going to
put in our expertise for, for example, reducing data or really contributing to the science goals of ESO
facilities.

And so I'm not sure if this is this something that is open and | see M is going to say something. Okay,
thank you. This is basically the point | wanted to bring up.

Craig Heinke 14:21:21



Do any of our panelists want to respond? Maybe Allison, | think.

Allison Man 14:21:26

Yeah, if | can comment on that. My understanding of this process of how much it costs to join ESO as a
full member is that there are two parts to it. One is that one has to — a country first has to contribute to
the construction of the existing and future facilities, so paying backwards for the VLT and what is put
into the ELT. And then the second part to it is for the operating budget, which is a kind of membership
fee, if you will, every year that is tied to the GDP. Well, I'm not an authority on this matter, but my
understanding from discussing with the others is that part of that first, construction fee, could have
contributions from in-kind contributions, but then that membership fee still needs to come from
somewhere, well, the Canadian government, but that is significant.

Craig Heinke14:22:28

Thanks. René, do you want to comment on that as well?

René Doyon (he/him) 14:22:31

Yeah, just to add that the, | mean, there's not many instances of, or at least recent one of people joining
ESO, but the last one, | think, | believe is UK. And they joined UK by, of course, you have to pay some
capital investment, but they also, as part of their negotiation, they provided the VISTA telescope. So that
was part of their deal. So, | mean, you can imagine, for example, Canada providing, say, CFHT as an in-
kind contribution. Whether ESO would be interested by that, | don't know. But, you know, you could
imagine that.

But otherwise, as Allison mentioned, one would have to pay some capital cost and also the operational
cost. We know given because what you pay at ESO is the fractional budget, which is your fractional GDP,
which for Canada would be something like 9 or 10%.

Craig Heinke14:23:29

Thanks.

René Doyon (he/him)14:23:29



But that does not give the actual observing time, because in ESO, it's like JWST. You apply for time, and
you only get the time if you're competitive.

Craig Heinke14:23:42

Thanks. So, M, you want to talk relative to this point, right?

M 14:23:49

Yeah, so | was on a panel, that Casca, Acura, and LRPP commissioned. This was a document written a
decade and a half ago. So some of this information, especially the numbers I'll give you, will be out of
date, but some of it is still quite relevant. So our remit was, this was me, P, and B, we were looking at
exactly a very similar question that we're looking at today, right? What do we do? Do we join TMT? Do
we, do we, you know, do we go to ESO, or is there an interim solution? And so we, the three of us
looked at a bunch of documents and stuff, and ended up going to ESO headquarters in Garching for a
week.

And so I'm looking at the report we wrote.

And so what Alison and René said is spot on. I'll just add some numbers and nuance to that. So at the
time, we were told by the Director General of ESO, and at that time, they were very interested in having
Canada join, because they were looking to close the loop on the funding for ELT. And at the time we
were told that up to 25% of the buy-in fee, the accession fee, as they call it, can be in-kind. That is an
ESO policy. Now, that may have changed since then, but that was the policy back then, up to 25%.

So as René mentioned, the UK provided telescopes and so forth.

What that would mean in practice in Canada would be up for negotiation. And of course, | think that
25%, you know, we could potentially negotiate for a larger share. Whether CFHT, for example, would be
interesting to ESO astronomers, who knows? But those are the numbers, right? It's not a flexible thing
where we could go, come in and say, we'll join and pay all of our membership fee this way, right? They
do need a membership fee, I'm calling it that.

The membership fee is, which is really the accession fee.



At that time, so 15 years ago, we were given a number. Between 130 million and 190 million, which
depended on what happens to our share of ALMA. So 120 to 100... 130 to 190 million, you know,
multiply that by some inflation factor for today's numbers. But that is a one-time joining fee now that
doesn't have to come in all in one year, and part of that can be spread out over a decade, or whatever,
and part of that, up to 25% nominally, could be in-kind.

And then the membership, sorry, the annual cost is, as | think René mentioned, and also Allison did, is
tied to each country's GDP. So, you know, | don't have the numbers for what that would be for Canada
nowadays, but it would be about 9 or 10%, which is the number Rene also mentioned, of ESO's
operating annual budget.

You know, there's a lot more information I'm happy to share, but | don't want to dominate this and give
you a core dump, so if anything comes up with questions about governance or anything like that, I'm
happy to comment, because, you know, we did quite an extensive review of their practices, so I'll stop
now and hand over to others.

Craig Heinke 14:27:34

Thank you, M.

Yeah, so, J, you have a comment, and your hand up, and go with whichever.

) 14:27:42

Yeah, | mean, it's a little bit divergent, but somewhat aligned with this ESO discussion.

We developed a lot of technology and a lot of capacity and abilities in the TMT partnership. And | think
what S said in the comments is reflected as well of this as well, that you know, just sort of throwing your
hands up and saying, Oh, well, this is hard, it's not going to work; you abandon an enormous amount of
intellectual property and capacity building that's happened.

| wonder if the community could look at this more ambitiously from the perspective of what it is that we
could do that would satisfy our science plans that would be of interest to the rest of the community
rather than, Say, which project can we join at the last minute because we feel like we've been, you
know, we've lost the thread on TMT.



Um, right? What is it we want to build as a community that would be... that we could actually use all of
this capacity that we've developed to take a leadership role in.

There have been projects that have been pushed aside, | think, because TMT is kind of in the way and
maybe TMT is stepping out of the way a bit, and we can look at those other projects as the way we
approach making a contribution to the international astronomy community. ELT is going to get built.
GMT is going to get built. | don't know if TMT is going to get built.

But, you know, those other two projects aren't relying on us to come in and make them happen. We
could instead focus on something where we can use all of this capacity we have to do something more
substantial. | think the question should be larger, is the point. It shouldn't be A or B or C. That's just
really not a good strategic start, in my opinion.

Craig Heinke 14:29:43

So, so you're specifically; just to verify, J, you're specifically saying that there are other things besides
VLOTs that we could be putting our money in.

J 14:29:54

We could achieve access to VLOTs by not building one, but by doing something else that would be of
value, that would allow us access to VLOTSs, as well as having this other thing built that the community of
astronomy actually needs.

Craig Heinke 14:30:12

Allison or René, did you want to respond to that?

Allison Man 14:30:17

Yes, | think | have two quick comments. First, it's back to two points before, which is that it sounded like
it costs a lot to join ESO, that membership fee, but | think it's also important to understand that part of
that money goes back to the industry, and that's just how ESO does things, you know. For each country,
they want to distribute contracts so that it benefits their economies, because, well, that helps, so |
think... To do science, it sounds like a lot, but it's important to remember that that comes back to



Canada to create jobs as well, which is what the government cares about. And then about J's point on
the expertise, | totally agree with that. And | think it's also interesting to remember that HAA is also
involved in some capacity for the ELT, right?

In my opinion, | think it is the VLOT project that is most likely to be completed successfully within some
reasonable timescale is one that we should put our money on.

Craig Heinke 14:31:34

René, did you want to say something about this as well?

René Doyon (he/him) 14:31:39

Well, just to add the same comment, just to respond a bit to HAA, that, | mean, Canada indeed has a lot
of expertise. And just to echo what Allison said, it's already being used. We had a press release today
because we had our proposal for contributing to Andes on the ELT has been now fully funded, and HAA
is already contributing to the AO system of MORFEO and also the RTC of the SCAO system, so we're not
even in ESO. That ESO is really... wants us. | have a lot of projects myself with lots of Europeans.

There was a CFl project. NIRPS is one of the most demanded ESO instruments in terms of pressure
factor. So there's no question that ESO would love to have Canada.

And now, with respect to the fact that TMT and GMT will happen, I'm not so sure about this anymore, or
at least it's not clear when it will happen.

So | echo what Allison said, that, well, the ELT is happening, and we have the choice to just watch the
train or just jump into it. At least some of us are just jumping into the train.

Craig Heinke 14:33:00

Okay, let's go to L now.

L 14:33:03



Yeah, thank you. | just wanted to mention a couple of things. From my perspective, we really shouldn't
be bogged down by, you know, argument of cost. How much is it to join ESO? Can we provide something
for WST or whatever? | mean, those are all things that can be negotiated after the fact, but cost should
not be what we are concerned about right now, right? That's something for our community and for our
government to actually negotiate. The cost of joining ESO is fairly high. You get a lot out of it.

But again, that's something that | don't think should be the main motivation for our choice. So we
shouldn't say things like, well, it's a lot, | will never get it, right? As far as we know, we might not get
more money for TMT, and then our share will be very, very small. So we just don't know.

The other thing | wanted to mention is that | was on the ESO visiting committee just recently and so |
have very updated information, although so without revealing anything confidential, | think Craig
presented the three choices at the beginning of his presentation, the one of joining ESO as a limited

term partnership.

It's something that we can explore, of course, but while joining ESO as a partner, it's something that is
very likely going to be seen very favorably by the ESO Council. A limited-term partnership in the ELT
might not be, so there is a difference there.

And the other thing | wanted to mention is that in terms of in-kind contributions for joining ESO, M is
correct, it's 25%. That, of course, needs to be approved by council, like everything else.

However, you know, offering CFHT. Besides the fact that we don't own CFHT. But | know it has to be
something that ESO needs to procure anyway, and is now something covered by the current partners.
So we can't say, well we'll give you this, unless it's something that is already in the planning for ESO, that
won't work. WST might be in the planning depending on how this Expanding Horizons process moves
along. It might not be.

However, right. And if it's not, it's unlikely to be something that ESO’s going to be interested in. So | just
wanted to mention that. Thank you.

Craig Heinke 14:35:59

Thank you, L.



Did any of our panelists want to respond directly to that?

| saw--1 don't know if Stan's hand is up.

Stanimir Metchev 14:36:09

| could maybe respond quickly to L's comment. It's wonderful that we have investments already, and
maybe to what was said earlier, in ELT, and we should absolutely leverage these as much as we can. We
also have significant investments in TMT, in terms of in-kind contributions.

One thing that is not necessarily correct is that even if we don't contribute any more money to TMT, our
share will be very small. There will be much more clarity, financial clarity from TMT by the end of June.

So | think you'd be wise to delay any sort of financial considerations until then or financial arguments. As
of now, it doesn't look like, even with the current investment, our share being significantly less than
10%, which would be on par with what we would actually get in ELT.

Craig Heinke 14:37:01

Great, thanks.

So, J, you've had your hand up for a while, and then we'll try to go to R's question.

J 14:37:10

Thanks, Craig. | just wanted to mention one thing about the entrance fee that has not yet been
discussed, and that is that even though it can be a significant thing, it nevertheless can be paid out over
10 years. So it's not something that has to be given at one particular time, and that makes it much more
palatable.

The second thing | wanted to address was what J said, and that indeed Canada does have a lot of
expertise. | believe ESO welcomes and understands that.



And, as has been alluded to, | mean, joining ESO would not necessarily be just joining the ELT. There
would also be opportunities for instrumentation on its other telescopes, and indeed, it has this
Expanding Horizons program, which has just begun.

That would allow the ESO community to decide what the next facility will be, and there will be
opportunities for Canada to contribute to that regardless of what it would be.

Thank you.

Craig Heinke 14:38:09

Great, thanks.

I'm tempted to go now straight to R's question. R, you want to unmute and say your thing?

R 14:38:22

Yes, this is a very interesting and critical discussion for our community. Glad to see everybody here.

My question is just on our science priorities that are underlying everything we want to build and what
our community wants to do. | think that's important to keep in mind at the top level in making our
decision here. So among our three options.

Obviously, there's new ground and amazing discoveries to be made in this next era.

We will be left behind if we don't act, you know, with consideration and due process. But quickly rather
than more slowly. And so, my question really is this, of our three options we're considering.

Which benefits us the greatest in terms of the scientific impact that our community is going to make?

That isn't so clear from--all of them have their own associated advances and perhaps frontier ideas
coming out of them. What would the community thoughts on that be? We have planet formation,
galaxy formation. Star formation has big issues, but where could we make the biggest effect in the next
decade? Scientifically? and which of these options will do it? | think that's critical.



Craig Heinke 14:39:40

I'll respond with just one sentence to say | think this is a very tricky, hard question, which the reason is...
that's the reason why we have the survey coming out to try to get information from a lot of us. But if
any of our panelists want to comment on that as well ...

Go ahead, Kim.

Kim Venn 14:39:57

And Craig, | could just say, | just wanted to say really quickly that R's question is totally, absolutely
relevant. And this is why we have the LRPs, the midterms, the Tiger team reviews, and one of the
reasons we're not seriously considering GMT.

A lot of that discussion has happened. And | think that in the link for this town hall, there were, or for
the information that's available for this town hall, there are links to those documents, and | really
encourage the community to go back and have a look at that.

Before... before answering... before the survey comes out.

Craig Heinke 14:40:31

Thank you, Kim. Allison, did you want to speak as well?

Allison Man 14:40:36

Yeah, | think Kim more or less made the point, but | just feel like, yeah, the answer to R's question really
depends on our science interest. And well, | think it's also important to remember that that is what we
are supposed to be discussing here.

So | can speak on behalf of what | do, which is the extragalactic community. | personally find that having
VLOT in the southern hemisphere helps because well, | can look at the same targets with ALMA, for
example, and that's important for me. But | also really take it that for the transient community it could



be very important to have northern and southern coverage. So | think, yeah, people should consider
what is important for the science before deciding.

Craig Heinke 14:41:28

Okay, thank you.

René Doyon 14:41:29

If | may spin on that, you know, Allison and | are co-PI of ANDES contribution to ELT, and she's, of course,
at high redshift. I'm at very, very low redshift myself, and to me, that's biosignatures.

ANDES and ELT will have a serious, serious shot at detecting biosignature on Proxima B. It's actually an
instrument designed to do this, and actually extremely exciting to... that will be in the front seat to do
this. So that's one example. That's the only instrument that right now, of all the instruments, plans for all
the three giant telescopes, that will take advantage of the D to the fourth power.

And these will do that.

Craig Heinke14:42:21

Go ahead, M, then.

M 14:42:27

| don't want to get into, you know, a lot of the stuff about ESO is details and numbers, but there's a
couple of things that strike me as particularly relevant that go beyond that, and that is ESO has a very
well-functioning model.

They have a stable funding situation, right? Because it's tied, through treaty, to their national member
GDP and contributions through that. That allows them to do long-range planning, and | think we've seen
the impact of that over the last couple of decades where they're able to bring online not only things like
E-ELT.



Right? Which is actually going ahead and, and, and doing very well, impressively. And, but also, you
know, the instrument suite on, on the VLTs continues to be updated. They're really cutting-edge
instruments, and they keep having a steady stream of instruments coming online. And that's likely to
continue given their funding model.

And, you know, when you look at how our 8-meter, namely Gemini, has struggled with instrumentation
due to budget limitations, primarily, but that's the reality.

I think ESO to me, looks very attractive. There's a really nice cross-section of various types of
instruments on the 8 meters, not just on the VLOT, but on the 8 meters that will, you know, and there
will be more instruments coming online that | think many, many people in the community would, would
find useful. So, um...

Whatever science questions, and science is paramount, but whatever science questions we individually
think are... are key in the coming decade or two, um, you know, | think it's likely we will be able to do
them as members in ESO, or more likely than through alternatives. So as the whole package, | think ESO
is very attractive, and to me the only question is, how do we pay for it?

You know, that is an open question, but that's an open question for the other options as well.

Craig Heinke 14:45:01

Thanks, M. P, do you have more questions? Go ahead.

P 14:45:08

Yes, sorry. | just wanted to, | think, echo M in saying, | think as we look towards the Canadian landscape,
a few of the things that we're heavily invested in are things like the SKA.

We're heavily invested in LISA. And | think a third component that we really need in order to be able to
enter this era of multi-wavelength astronomy is really having powerful telescopes with which we can
start looking really at the first galaxies. We can start looking at galaxies with really detailed, um...
capabilities. And, for example, now ESO is investing a lot in the wide field spectroscopic telescope. So
this is something which is currently under discussion. We're all generating science cases for this, and |
think it's a very exciting moment, because we can really have an input in the kind of facilities or the kind



of capabilities we need in order to fulfill, not just the science goals for galaxies or anything specific, but
really fulfilling our goals of synergizing instruments like the SKA facilities for surveying galaxies, dark
matter, exoplanets, and LISA, and | think we need to really think in terms of: What would enhance all of
our capabilities or allow us to leverage our involvement to its maximum? And so, | think | would just
echo M and just say, yes, to me, ESO seems like a very natural partner in the sense it's a very stable

organization.

We know how it works. We know what our contribution would be. And so it's, in some sense, it’s easier
at giving us a long-range vision of everything we could get involved in and everything we could shape.

So thank you.

Craig Heinke 14:46:51

Okay, thank you, P.

Any of our panelists want to say anything with respect to that?

David, go ahead.

David Andersen 14:47:02

Yeah. So these are all really good points.

ESO is a stable organization and you are, but it also is going to require a substantially higher investment,
| think.

For TMT, the investment made for TMT is expected to be all-in-kind right now for Canada.

So, it would be more than the initial amount that was awarded from the government, so you would
need to get more funds, but it would be all invested in the country. | think TMT and ELT will both have
the instruments needed to tackle the science that you're all describing.



We also have a resolution 100,000 spectrograph coming online that will be assisted by the NRC-designed
NFIRAOS that will also take advantage of the D to the fourth power.

And, so, you know, | think the science capabilities are there on both sides. And | think there's obviously a
trade there. The ELT is obviously being built, and it's all very exciting. | wish TMT looked like ELT right
now with the dome going up and everything.

But the amount of the fraction of the share for Canada will be greater on TMT under the current
partnership. So that could allow the community to make a bigger impact with TMT.

Obviously ELT will come online first, so it's gonna be a decision from the community, but | think both
options can be quite powerful.

Craig Heinke 14:49:07

Thank you, David. Stan, did you have more comments there?

Stanimir Metchev 14:49:12

Yeah, | did want to chime in for the Gemini bi-hemispheric axis that we have, because my main issue
with ESO is that it is only in the South. As an astronomer who actually does require full sky access, and |
believe I'm not the only one in Canada, the loss of northern skies is a significant blow. So European
countries don't necessarily do southern hemisphere astronomy only because they tend to actually have
individual access through telescopes on La Palma.

But those are now more run by the various institutions or countries, whereas we do not have that. So if
we do join ESO, it is very unlikely that we'll be able to maintain our Gemini North and South 8-meter

access.

And also, one more thing, | mean, the Gemini instrument suite was stagnant until the 2020s, but it
actually has gone through a dramatic renovation over the past 5 years, where there's now 3 up to 5
instruments coming online on both Gemini North and South, so it's actually a very dynamic instrument
suite.



That is now happening, and we're part of it. | mean, some of these instruments are actually being made
by Canada.

Craig Heinke 14:50:34

Michael, did you want to respond directly on this topic?

Michael Balogh 14:50:40

Yeah, | think because Stan raises a good point we've heard a few times. | guess what | want to say here is
a bit of a personal perspective as well on that. And it also addresses a little bit what R was saying. | think
to me, when we're comparing, for example, ESO with TMT, it's really about a lot more than comparing
ELT to TMT. | really sort of have an eye on our whole astronomy portfolio, what we've been doing for
the past 10 years and more, and what we want to be doing in the future.

When | compare having 10% of four eight meters to having 17% of two Geminis and 10% of four four-
meter class telescopes compared to 40% of CFHT, this really sort of starts to tip the balance in my
opinion.

But this Northern Hemisphere thing is a good point. You know, to me.

| think it's good to keep the eye on the big picture. What is the main thing we want to do when we push
that and we start organizing around that? Now, | can just imagine a future where, let's say we decide to
join ESO. And we say can we make a compelling case that we should retain 5% of Gemini North?

And | think one could build a compelling case around that, and the amount of money is relatively small.
And if we're thinking that way, do we want Gemini North? What about 5% of Subaru? Or 5% of Keck.
Right? So...

and, and to me, this is the delta, right? If, if we have something like ESO, and |, you know, | have no idea,
maybe the government doesn't go for ESO. But if they do, and we can make a compelling case that
Northern Hemisphere access is important, then | think we can be much more creative than holding on to
Gemini. It's my opinion.

Craig Heinke 14:52:27



Okay, René, you have some comment related to this and then we'll get to T.

René Doyon (he/him) 14:52:34

Well, just to say that | completely agree. But, and just to come back to a point that was made, | think by
L, also | agree that we should not be too bogged down by costs.

But we have to face reality that, you know, at least we have to prepare ourselves that we may be forced
to make choices. And so, yes, | agree completely. That it would be nice to have a 5% or whatever, Keck,
Subaru. Whoever, right? But | think we have to prepare ourselves, that we may have to make choices if
we decide collectively that ESO is what we want to do, that we may have, | insist, we may have to lose
our partnership with Gemini, for good or bad. | agree, science has to prevail as to what we want to do.

But let's not be too naive that the government will just give us everything that we want, that not many
people in that community in the world have access to, for example, two giant telescopes. The idea of
having, for example, access to ELT while we're still in TMT. It's not clear what will fly to me, but that's my

opinion.

Craig Heinke 14:53:43

Thanks, René.

T, go ahead.

T 14:53:48

So, everything that's been said about the scientific potential of the TMT is correct. It's really built to be a
good scientific platform for doing science. The problem is, | don't think it's ever going to be built.

And over the past few years, basically the history of TMT is that we always need another two months,
three months, four months, and then things will be correct. And it just can't really be accepted anymore
as a viable path forward. | think the latest scheme, taking a loan sounds really dodgy and it's just not
something that nation states should be embarking on.



In terms of the science capabilities in the future, my own crystal ball for this is very foggy. But my past
experience indicates that it's important to have capabilities that allow you to pivot, to take advantage of
what comes down the line that maybe is unexpected. And | see ESO offers a lot of capabilities that
would give us the flexibility. We, the Canadian community, the future Canadian community, because

that's really what we're talking about.

The ability to pivot and take advantage of the opportunities that come available.

So, um, you know, the four VLTs, EELT, and everything else that comes with ESO, | think would put, the
future... the next generation of Canadian astronomers in a very good position.

So, just in summary, l... | wish we weren't even talking about... | was on the TMT SAC for 25 years, and,
you know, it hurts me to say this, but I'm sorry to hear that, you know, it's still being considered a viable
option, because | just don't think it is.

Thank you.

Craig Heinke 14:55:36

Any responses from our panelists?

Kim Venn 14:55:44

| think I'd like to just add | also had some time in TMT administration, and | will just echo what T. said.

Craig Heinke 14:55:44

Go ahead, Kim.

Kim Venn 14:55:54

The reality is a reality. | think this has been summarized beautifully. Here there are facilities, there's a
dynamic range of facilities that we don't currently have access to, that ESO instruments make available
to us, plus ELT. It's a real thing.



Taking out a $1 billion loan that will both have to have interest and have to be paid back via selling
telescope time to who? Who's got that much money? So, the path forward around TMT is... Just I'm with
T on this. It's if we want access to a VLOT. And | do think the science cases support that.

Then there's an option that actually has a path forward. The other options, as fantastic as the science
with TMT would look on paper, where is the path forward?

So, that's just my opinion. But | just wanted, since T was giving you his opinion and from his experience, |
wanted to share that as well. So, thank you.

Craig Heinke 14:56:55

Okay, and Dave, you might have a response here.

David Andersen 14:57:00

Yeah, | mean, obviously... | mean, TMT has had a troubled past and the protests at Mauna Kea | think
hurt everyone. It was painful to see.

Those protests, and um... you know, if... if, you know, hindsight were 2020, we probably wouldn't have
chosen Mauna Kea as the site, and TMT would be built. And so, obviously, we can't change the past.

This option that we have now, | mean, yes, alone, this is not a standard way forward, and this is
different.

We have been, you know, so the European Investment Bank has been reaching out and doing a demand
study, and while we know what, | mean, we know what the demand study says, is that people would be
interested in TMT if it were starting construction, but no one is willing to give money right now, and so
that's kind of why we're stuck with going for the loan.

So the timescale is EIB should be able to clarify the terms and conditions for a loan in June, July.

Then the partners could give a go-ahead to starting work at ORM, we could start doing some early
construction work at ORM in September.



We have permits that are valid for then. So, | mean, hopefully the timescales, we're, we're, hopefully
we're not saying, and then wait, wait another year.

Things should start clarifying on a shorter time scale. And then once work can actually start, and people
can start seeing a dome, start seeing the pier, you know, those type of things. It takes a few additional
partners to come in at $300 million to close our plan and buy back the loan without having to go
through a lot of selling time. But right now, that has to be the baseline of our approach, because people
are not going to invest 300 million dollars in the telescope on a short time scale that takes time to define
and TMT doesn't have time. So anyway, that's where we are.

Craig Heinke14:59:43

Thank you, David.

We're planning to operate for another 30 minutes here, as long as people are interested in staying,
because we just want to give the opportunity to get more questions out. So, J has a question in the chat,
so maybe he might want to speak up and ask that.

J 15:00:02

Well, yeah, just —.

Wondering how the panelists thought about the impacts of these choices that we're discussing on the
partnerships that we've built over many years with different organizations, particularly considering
NAOJ and East Asia Observatory Group.

| think withdrawal from TMT is a pretty strong negative impact on that community, and then also our
partnership with the US on a lot of other things that aren't TMT.

| don't imagine the TMT decision has a lot of impact on the US. Community generally, because they've
already decided to not build it so, but it certainly has an impact on Japan and other partners, India.

| think it's something to keep in mind. Frustrates our future. More than just this one decision.



Craig Heinke 15:01:05

Michael, do you want to respond to that?

You're muted.

Michael, you're muted.

Michael Balogh 15:01:18

Sorry. It's an important point J makes. | think respect for our partners and colleagues around the world
has been a major factor in everything we've done for a long time.

It’s maybe not quite right to frame this in the sense of withdrawing from the TMT the way one might
have framed that five years ago, or, you know, last time we sort of discussed this kind of thing, as B was
talking about.

The thing is, the project is really fundamentally changing. This isn't just moving everything to a site, it's
the partnership changing, it's really a totally new project. One of the reasons why this is kind of on the...
why we're talking about this is because if we wanted to continue in TMT, we don't just continue as a
member, we need to request a new mandate from government. We have to go back to government and
say, we want to join this new project, which is TMT on ORM.

And my understanding is that this is, you know, essentially the same for all the international partners.
Because they're all governments that have signed up to the TMT International Observatory, which is a
corporation designed to build the telescope in Mauna Kea with NSF funding.

A decision not to take the next step with TIO is not quite the same thing as withdrawing from the
partnership. And | think this is an important distinction. And | think the way governments make decision
is understood by all our partners around the table.

J 15:02:49

Thanks for that, Mike. | think that's a great point.



Craig Heinke 15:02:53

Go ahead, René. You have another comment?

René Doyon (he/him) 15:02:55

Well, if | may, to spin on this theme of partnership, and yeah, trade is a good point. And again, this is a
very difficult decision we may have to take if we are forced to choose. But at the end of the day, we
have to decide what we want.

I think it's clear from this community that, you know, we want access to a very large telescope, but |
think more than that, we want to have access to good instruments, stable governance, to me, is also
very important. But let's think also about the... you know, the ELT, we see the dome, and okay, it's
happening, but not quite. This project has a lot of challenges ahead. Financial problems, all these science
instruments are short of money.

It's not done. And in fact, | sense that there's an opportunity here for Canada to actually make a huge
difference. Joining ESO may well be a tipping point in ESO where this would literally accelerate the
instruments that are actually being built but going on a much faster pace. So that's, you know, that's an
important contribution you could do, and they will need us. We're already contributing. They will need
more of us to contribute to the development of the LD and other instruments.

Craig Heinke15:04:15

Thanks, René. Stan, do you have more comment on this?

Stanimir Metchev15:04:18

Yeah, if | could maybe respond to René, this to me sounds very much like an opening that we may be
able to just buy into EELT as opposed to all of ESO.

So | don't think that's a non-starter. | mean, it's something that should be revisited, and it's very much
one of the options that we're considering in this survey. | would advise that we don't use our prejudice
in.



Craig Heinke 15:04:51

And A, | was about to call on you anyway, but you're up here on both sides.

A 15:04:56

I think | may have said this at the last meeting, but in terms of-- This is, by the way, a great discussion as
well, so thank you, everybody. But | think in terms of what is it we want to do, and by do, | mean not just
science, but | also mean, like, build stuff. So, you know, we have lots of instrumentation builders at HAA,
| know René's speaking from that perspective as well.

What is it we want to do? And to do stuff, we need to have a significant voice. A significant voice doesn't
mean a majority voice, it just means sufficient influence. And my... very severe concern about buying
into an ELT for a short time means we have zero voice. We are just like a vendor, right? Further, because
we've used money for that, | don't want to get bogged down in financials, but, you know, we may also
still not have a huge voice in TMT, depending upon, you know, the financial things. So therefore, we're
actually reducing, | believe, our ability to do stuff. Build a new instrument, say, hey, TMT, we want to
build this, or hey, so, have you thought about doing this? And doing science. So, | really do think we
need to be setting ourselves up in the future, and so this was my comment in the chat. We need to be
thinking about what is the platform that allows us to do not just the science we want to do right now
but the stuff we want to do in 5 years or 10 years. Right now, we have four or five different
observatories, SKA, TMT, CFHT, Gemini, ALMA, all with lots of different agreements, and we're juggling
all of those things and trying to do the different things. And maybe that's how we want to continue. But
again, when you add in a sort of VLOT instrument into all of that kind of stuff--recognizing these things
are at 50 million, 100 million dollars--how do we juggle and do all of these different things at the same
time? So you need to have a platform that you can plan for some of these bigger instruments, some of
the things that René was talking about, say, for ANDES or things like this. And possibly we can do that,
you know, in a future TMT scenario.

But we have to be thinking about this, and we have to be thinking about what can we do, and what can
our students and new HQP be doing, in 2 years' time, in 3 years' time, not just in 10 years' time.

Thanks.

Craig Heinke 15:07:08



Thanks, A.

Before we go to L, do any of the panelists want to respond briefly?

If not, let's go straight to L.

L 15:07:22

Yeah, thank you. So | wanted to make the same point that A just made, so | won't make it again. But |
also wanted to say, what do we really want to be, right, as a country? | think we want to be good
partners. | think we want to be contributing partners. We don't just want to send a cheque to get
observing time.

And, you know, that to me is actually very, very important. And | will say, you know, the question of
joining the ELT as a limited time partnership. That's really, | mean, assuming that our government is okay
with that, that really is a question for the ESO council. The ESO council has to agree, it has to be
unanimous, and | think it's quite unlikely, that's my impression in hearing the discussion during the
visiting committee.

Meaning that is, that's not likely at all because what ESO is interested in is someone that brings technical
and scientific expertise within the partnership. They're not interested in getting a cheque. They do not
need the money. That's a wonderful, you know, situation to be in, but their project is fully funded, so
they don't need the money. They're not, they don't have to come down to a compromise.

So | think it's, you know, J has said it's a non-starter. | tend to agree with him. Maybe it might be a
starter, but it's a very, very low probability occurrence, | think.

Craig Heinke 15:08:56

René, you wanted to speak to that?

René Doyon (he/him)15:08:59

Uh, yeah, I...



| somewhat disagree with Stan about the ELT options, at least for its appeal, for the same reason that L
mentioned, that we don't have any say. It's just we're sending a cheque. But | want to say that it's not
even clear it's possible.

It's not even clear that ESO is... has any appetite for this, because.

Yeah, well, okay, but because, because they have to pay back in observing time, and that is hard,
because right now, the currency for building the instrument is GTO nights. For example, ANDES will have
125 nights spread over eight years. And the costs are increasing. And so in principle, they should give us
more time, but they don't have it.

And so getting more time to another partner is for money. But then the ESO council will say, well, wait a
minute, I'm paying ESO, | want my nights. So let's not take for granted that ESO will just, yeah, we'll give
you how many nights do you want? And here's the bill. Luckily, it's gonna work.

And... and... but down the road, my problem with that is that, again, we don't have a say. Right now,
we're working for the ANDES instrument in Canada, but | can tell you we have a very strong influence
because the way this consortium is structured, every member has a voice and we're working together.
In particular, the bulk of the money right now for this is from Canada right now.

That gives you an idea of, you know, the challenge that these instruments have in terms of funding. We
have a very strong voice, so... and | think our voice would be even stronger. We would have our two
seats on the ESO Council, like any other members of ESO. That's the main advantage of joining ESO
versus buying some time on ELT or some interim time.

Craig Heinke 15:11:01

Stan, did you want to respond at all or are you good?

Stanimir Metchev 15:11:06

I'm not sure what | can respond to. If you put in a big cheque, | imagine influence comes with that, but
that's just my, | suppose, naive understanding.

Craig Heinke15:11:16



Okay.

Uh, go ahead, T.

T15:11:19

Yeah, it kind of actually all got summarized then. So | just want to say that | totally agree with what A,

René, and L said.

And also from the science, both the instrumentation capacity, also the compute and archiving capacity
we have here in Canada, but also the scientific impact, | think, would be severely limited by such an
arrangement with the ELT versus full ESO membership.

Craig Heinke 15:11:53

Thank you.

Let's go to P's question in the comments, and P, you might say your question out loud if you can

unmute.

P 15:12:04

Yes, we have Japanese and Indian fellows who are collaborators. who help us build things so far, like
the...

Well, as you know, as it is described there, we cannot move the TMT to ORM.

Well, say that we can do that, and will they be willing to? Observe at the ORM, for example.

Craig Heinke 15:12:49

So we have panelists who have--go ahead, Michael.



Michael Balogh 15:12:52

| mean, | guess this is a question for the TIO Board. | mean, | can't speak, of course, for what the other
partners are going to do. | will repeat what | said before, that as the project is considering moving to
ORM, this becomes a new proposal that Canada and the other international partners have to take to
government for approval. And so they have to, first of all, decide they want to do that, and then they
have to go through an approval process, as we do.

So it's, you know, | certainly can't speak to what they want to do or what they will do if the project
moves, and we have to focus on what we want to do.

Craig Heinke 15:13:33

Thanks, Michael. A, did you want to comment on this as well?

A 15:13:37

Um, | was just going to... again, | cannot comment on what Japan would be doing at a national level. | do
comment that Japan has just recently joined at least one ELT instrument. So, you know, they're also
thinking about stuff.

Craig Heinke 15:13:51

Right.

Okay, um...

René Doyon (he/him) 15:13:57

| confirm that there's also lots of discussion within ANDES for Japan to join as well, the ANDES

consortium.

Craig Heinke 15:13:57



René, go ahead.

Stanimir Metchev15:14:05

René, if | understand correctly, we're getting significant say in ANDES, without even being partners in
ELT or ESO.

René Doyon (he/him)15:14:15

Well, say, in designing and building ANDES, yes. Of course, we don't have say about the overall
governance and decision making for ESO in general.

But yes, | mean every ESO instrument consortium was sort of a similar governance as ESO in general.
You know, | bring members of their... there's a board, and with the members on it, and on each, and so--
it's very collegial, and it works. It works.

Craig Heinke 15:14:48

Thanks, René. A, you have more to say here?

A 15:14:49

But just also reminding that as well as UdeM's leadership within the ANDES Consortium, NRC is a formal
member of the MORFEO Consortium, and | can just confirm that. And so obviously, of course, that's on
behalf of all of Canada, and there's going to be 6 or 7 nights of GTO time made available to the Canadian
community as a result of this. But again, the consortium works as you would fully expect. There's
nothing like. Oh, you're not an ESO member. They don't worry about that. We're fully invested in
MORFEO. We have a seat at the table, and all the discussions and yeah, so it's working very well. So with
both MORFEO and ANDES, we are now starting to get more experience with dealing with the European
consortia.

Craig Heinke15:15:39



Okay, | want to hit J's question, and then | might take one from the questions that we were asked online.
So, J, you have a question here. Do you want to speak up?

J 15:15:50

Um, yeah, so ... I'm a long-time TMT supporter, so | hate asking this question, but um...

If Canada's not supporting TMT-ORM, we have two major contributions to that telescope.

Does that essentially kill TMT in a way, or does...

This is for Dave. Is there a plan if Canada were not on board?

David Andersen 15:16:21

| wouldn't say that there's a plan. | mean, what would have to happen is there would be an increased
funding gap of however many, 100 million.

And that, you know, the work would have to be replaced, with an increased funding gap and on a short
timescale, if Canada were not to be involved, it would have to be replaced with an additional loan,
maybe in the future with a different partner. But yeah, it would be challenging.

Craig Heinke 15:17:09

Thanks. Suresh, you have something?

Suresh Sivanandam15:17:11

Just a comment. The email for the survey form just went out. So please look in your inboxes.

Craig Heinke15:17:17

That's fantastic news. Thank you.



Why don't | go ahead... there's a question that was submitted online, and throw this out here. So I'll just
read this off. Whether in Hawaii, Chile, or La Palma, relations with local communities should be part of
the discussion. In particular, if the Canadian astronomical community were to leave Hawaii, how would
it do so after more than 50 years of uninterrupted and highly beneficial presence on Mauna Kea, which
has greatly contributed to its international reputation?

That was submitted online. Any of the panelists feel like taking a stab at that?

Kim Venn 15:17:58

Maybe | could just say a few comments. Michael, if you want to go ahead.

Craig Heinke15:17:59

Yeah, go ahead, Kim.

Kim Venn15:18:03

| was just going to say we're up for renewing these contracts, anyway. And so maybe even somebody
who's in Hawaii--J is online, | saw N--somebody who's actually in Hawaii might have a better take on
this. But it's not going to be straightforward, regardless, for future facilities, even the ones that exist.

So, but...

You know, there's some discussions that have to come up regardless of TMT.

Craig Heinke15:18:36

Go ahead, J.

kimvenn15:18:36



J 15:18:40

Yeah, thank you, Kim. So, | submitted this question.

Because if there is any lesson learned from what has happened over the years on Mauna Kea, at least as
far as I'm concerned, it is that we should not just focus on science and what is best for our science, but
also, we should also consider the relationship with the local communities, okay? And both should... be
and should come in hand, both aspects should be discussed together.

So far, the discussion has only focused on science and for very understandable reasons, obviously. And
all the discussion has been very interesting.

However, okay, whether again, the community, the Canadian community decides to go to La Palma or to
Chile or to remain in Hawaii, okay, the question of the relationship with the local communities should be
part, in my opinion, of the discussion.

Some good points were made about the partnerships, and that is partly related, okay, but... What was
discussed were the partnerships with other astronomical communities.

Again, the relationship with the local communities matter as well. So if Canada was to leave Hawaii, OK,
to —. Consider this possibility. Canada has been highly benefited from its presence on Mauna Kea and in
Hawaii for 50 years.

Mauna Kea has allowed the Canadian community to be a major partner on the international
astronomical community.

How would you consider leaving? Would you consider giving something back?

Okay. It could be in money, but it could be in other ways. Okay.

So that was the spirit or the sense of my question. And again, | would certainly encourage this aspect of
the discussion to not to be left for an afterthought, but to be included in the discussion.

Craig Heinke 15:21:36



Thank you, J.

So T, is asking, maybe I'll just read it real quick. Similar to J's question, in the case that a new project at
ORM does not come together, where does that leave the existing TMT project?

Anybody want to answer that? Michael?

Michael Balogh 15:21:54

Well, | mean, just, you know...

The main thing is it's for the TMT project to see how to deal with it, and there's no... there's no bear
fork, where this happens, and this is going to be the answer. | can't answer it. | can say what it means,
you know, financially, is instead of having a $1.9 billion funding gap, it'll be a $2.1 billion funding gap.

Well, at some level the challenges that are facing TMT going forward, access to the site and funding are-
-Canada's an important player and a long-time collaborator, but it’s not obvious to me that it makes a
fundamental difference to how the project takes the next step. It makes it a little bit more challenging.

| do want to say just a little bit about what J said, which | wholly agree with, and also, you know, one of
the things.

Like many people, | love TMT, I've been involved in the project for a long time, really want to see this
thing happen, and, you know, lots of things to regret about what's been done in the past, and lots of
wishes, things you wish had been done differently. One of the good things maybe to come out is an
awareness of mistakes that have been made, and a genuine desire to do things differently and better.
And | can say, you know, there's lots of things I'm not happy about that | see.

But | am happy to see attitudes changing at all levels. And TMT leadership is much better about
understanding these issues than 10, 15 years ago.

If TMT makes a move to ORM, | can say, | can tell you that discussions about how that is done, and what
the impact on Hawaii would be, and how to respectfully engage with Hawaii in leaving, as one would do
with starting construction, are very much forefront of discussions. It has not been an afterthought at the
leadership level.



Craig Heinke 15:24:06

Thanks, Michael.

| have one more question from online that | thought | might throw in there, which has kind of been
answered, | think, and | want to verify that. The question is, is there any way of trading/leveraging
existing Canadian access to CFHT/Gemini as part of joining ESO and a European VLOT?

Any of our panelists feel like responding to that?

Go ahead, René.

René Doyon (he/him) 15:24:37

It's difficult to say. All we can do is put that on the table. | mean, we know that ESO would consider in-
kind contribution, and that's something we can put on the table. Whether they would accept the issue
of the lease on Mauna Kea may be an issue from ESO perspective, | don't know. But obviously, this will
be part of the discussion should Canada make a move for, you know, serious discussion with ESO for
joining this organization.

Craig Heinke 15:25:08

And L, go ahead.

L 15:25:10

Yeah, | would have to slightly disagree with that. Again, the in-kind contribution must be something that
ESO is already thinking of procuring. And to my knowledge, ESO has never really demonstrated any
interest in Gemini or CFHT. So | very much doubt that to be a viable option.

René Doyon (he/him) 15:25:30



Well, to be clear, | did not consider Gemini as our asset. This is more a US facility. | was really thinking of
CFHT as a potential northern site. | mean, CFHT is probably one of the best sites in the world. Who
knows how this situation would evolve in Hawaii.

From a Canadian perspective, to me, TMT is out of Mauna Kea. There's no way | would even entertain
having TMT on Mauna Kea for societal reasons. But who knows how this thing will evolve in several
decades and whether a user would be interested by that.

Who knows?

Craig Heinke 15:26:14

And J makes the connection here to the WST as potentially relating to the CFHT/MSE location.

The merger of those, | think, might be what she's interpreting. Is that what you're thinking of, J.

J 15:26:31

Yes, exactly.

Craig Heinke 15:26:35

Okay, any last questions? We're almost out of time.

René, do you want to say something?

René Doyon (he/him) 15:26:44

Oh, just one last announcement, but you can maybe have one last question if you want. One
announcement as my hat as co-chair of CASCA 2026.

Just wanted to say that, you know, we've discussed ESO a lot, and so people coming to CASCA will have
a turn on where we'll recap the results from the community poll that is just starting right now.



And an hour before that, we'll have a pre-recorded talk by the ESO Director General, Xavier Barcons, and
his successor, Andreas Kaufer, for about 40, 45 minutes, and he will join in for 50 minutes for questions.
So you'll have an opportunity to ask your question directly to the Director General of ESO.

Craig Heinke 15:27:36

Thank you very much, René.

Okay, well, I think we're about out of questions, but maybe I'll just address this one from G a few
minutes ago. He asks, is Canada planning to leave Hawaii? What happens to CFHT in such a case? | think
it's more the other way around. We're not... there's no discussion of Canada leaving Hawaii as our initial
goal, but rather that there's the possibility that we may have to give up CFHT if we don't have the money
for it, as well as some other options we're interested in.

That's my interpretation. Anybody among the panelists want to say anything on that would be good.

Kim Venn 15:28:16

| just wanted to add.

Craig Heinke15:28:16

Kim, you have your — go ahead.

Kim Venn15:28:19

We know that the master lease renewal has to happen. Those discussions have to happen. They're not
going to happen the day before. There's a timeline towards that. And, you know, nothing's been able to
happen yet because of the MKSOA still getting its feet under itself.

So, there's just... there's... there's just more risk. It adds more risk on top of, Craig, what you already said
about whatever decision we're making going forward.

Thanks.



Craig Heinke 15:28:51

Okay, so | think at that point, | will say just that Suresh has sent out the survey, which is now out through
the CASCA Exploder, and so we really want to get the information from all of you as to what you think is
important for Canada in the future.

That's crucial for us to take this next step forward, and CATAC and GAC will look at the responses and try
to compile this together and send that on to the CASCA Board, and then there'll be some more
discussion of this at CASCA.

Thank you all very much for coming and for giving your opinions and thoughts.

L 15:29:26

Thank you. Bye.

Suresh Sivanandam15:29:29

Yeah, thank you everyone. Really appreciate the discussion today.

And thank you all for coming and answering hard questions.

Craig Heinke 15:29:47

And thanks again to the panelists. Thank you all very much for coming and speaking up when called on.

Bye, everybody.



