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Abstract: <p>While the term &€cavide-field tel escopeé€s might sound like an oxymoron, a strong argument can be made that wide-field instruments
lie behind much of the success of Canadian astronomy. Furthermore, despite the large size of the optical-IR community in Canada, this success has
been made possible by considering multiple wavelength windows, from gamma to radio, and access to a suite of facilities. Over the past two
decades, through a pair of 10-year Long Range Plans, Canadian astronomy has carefully structured its facility access, to ensure, as best as can be
reasonably hoped, that the community maintains access to world-leading facilities. 1I&€™II summarize the progression of the community vision on
wide-field astronomy, highlighting successes and some missteps. As we head towards the creation of the 3rd Canadian Long Range Plan for
astronomy, 1&E™I| also present some personal views on what scientific leadership means and the challenges that it presents for a smaller country (at
least in the G7 sense!) like Canada.</p>
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Three easy pieces

Why What Where

*Past *Present § *Future

* Science * Facilities * My views
* History * Pitfalls * LRP

Part of the Hubble M3 1| Mosaic
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Discovery-based vs hypothesis-
based science
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Discovery-based vs hypothesis-
based science

Don’t sweat it — they actually inform one another
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Ensemble studies vs object
phenomenology

P

Initial concepts ‘Theory development |

4 \

Ensemble studies l ‘ Detailed phenomenology |

}I’heory refinemer{
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A Few Science Drivers 2020-30

Exoplanet hunting & characterization NEOs
Star & planet formation (+astrochemistry) Solar system
Galaxy & black hole mass assembly across cosmic time

Galactic dynamics & archaeology

Fundamental physics (DE, GV,
inflation constraints)

Transient & time domain astronomy
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Something for Pl to consider

Is a deluge of data
going to make astronomy
‘theory poor’?
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Space vs ground |

Atmospheric
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Gamma Rays, X-Rays and Ultraviolet
Light blocked by the upper atmosphere
(best observed from space).

Visible Light
observable
from Earth,
with some
atmospheric
distortion.

Most of the
Infrared spectrum
absorbed by
atmospheric
gassos (best
observed

from space).

Radio Waves cbservable
from Earth.

Long-wavelength
Radio Waves
blocked.
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Space vs ground |l WF -
adaptive optics won’t save you

qx
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Organization of Canadian

astronomy

Figure 1: Roles in Canadian Astronomy
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Building a research plan

White papers

Long Range Plan

Townhall meetings _
Committee

Community feedback
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Community background

W Tenure stream
B Postdoctoral fellows

Graduate students

l | i | I | B Undergraduate students

1999 2004 2007 2009 2013

MTR2015 & ACURA
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Cost of astronomy (per year)

Countlry Ground-based  Space-based Total GDP Spending/GDP  Relative
[SCAD M] [SCAD M] [SCAD M] [SCAD M] As % to Canada

. T e e e e P
FRANCE 2688000 0.012 7 4 4
'GERMANY |32 b . ETCr [ | [, i
Sk sso EeS e o oo

LRP2010
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LRP2000
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Outcomes

ALMA NGST (JWST)
(JCMT withdrawal as well)

+ develop very large optical telescope concept
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WF Recommendations

“join and participate in
the Planck satellite
mission”’

“In order to keep our community
competitive in the era of 8 metre optical
and infrared telescope science, a new, wide
field of view, 8 metre telescope should be
constructed”

the Canadian Large Adaptive Reflector
(LAR) concept be carried forward into

prototypes for key component (phase
B) SKA studies.

+ WIDAR for JVLA
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MTR2005

CANADIAN ASTRONOMY AND ASTROFPHYSICS IN THE 275ST CENTURY
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Outcomes

ALMA, JWST, SKA all reaffirmed as key projects

Thirty Meter Telescope elevated
to high priority
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WF Implications

8m wide-field concept dropped in favour of
pursuing TMT
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LRP2010

‘Unve iling the Cosmos

A Vision for Canadian Astronomy
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Outcomes

TMT & SKA
affirmed as
| & 2 priorities

Dark energy
mission becomes
top space
priority
(CST, Euclid, WFIRST)
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WF Implications

CHIME stands out as great . 7,
radio wide-field facility s

ngCFHT concept strongly
supported for further study




MTR2015
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Outcomes




Canada-wide WF facility
access 2018

Multiwavelength Space Observatory

ASTROSAT
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WF “experiment’ access
2018 + future

MWA

i Wagonfly,, -

2 &

+more at individual
level access
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International context - key
facilities

y Telescope

Credit:Ward Howard
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: : ~_Credit:Paul O'C
Comparisons with contemporary mosaic FPAs

Pixel/chip count

- LSST: 3.1Gpix (189 CCDs)

- PanSTARRS GPC1: 1.4Gpix (60 CCDs)

- HyperSuprimeCam: 940Mpix (112 CCDs) SIC

- DECam: 500Mpix (62 CCDs)

- CFHT MegaCam: 340Mpix (36 CCDs)
* Focal ratio

- LSST: f/1.23

- SuprimeCam: f/1.87

- DECam: 2.7

- PanSTARRS: f/4

- CFHT MegaCam: /4.2

Readout time

- LSST: 2s
- PanSTARRS GPC1: 6s
- DECam: 17s
- CFHT MegaCam: 40s
- Suprime-Cam: 18s
+ Datarate
- LSST: 1.0TB/hr
- PanSTARRS GPC1: 0.22
— HSC 003 DECam
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LRP2010 ‘feature’ = no LSST
vision

‘Unvelhng the Cosmos

Incorrect assumptions
on data access plus
other things to think
about...
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Still competitive in u-band

Leveraging this capability
e.g.Canada France Imaging Survey

CLAUDS
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Next generation space-based
imaging
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CASTOR

The Cosmological Advanced Survey Telescope
for Optical and UV Research
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Theoretical Predictions
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Starkenberg et al 2009
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Galaxy formation/evolution =
giant blender!

Credit: Blendtec
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Galaxy formation/evolution =
giant blender!

A B

Credit: Blendtec
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Galaxy formation/evolution =
giant blender!

Credit: Blendtec
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"@\ MSE is the future of CFHT

Maunakea Spectroscopic Explorer

e s s EOS
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CH nca primd4ary

Low/Mid-resolution spectrometers
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R
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Current MSE baseline design
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Total time required for all Kavli/NOAO/LSST surveys (sorted by telescope
aperture; in dark-years). Leader for each column shown in red.

Total (no Total (8000 sq. Total (20k sq.
halo survey, deg. halo survey. deg. halo survey,

Instrument / Telescope dark-years) dark-years) dark-years)
IMOST 22.1 34.7 23.6
Mavall 4m / DESI 15.8 22.5 325
WHT / WEAVE 22.2 35.5 55.4
Magellan LASSI 5.6 15.1 29.3
Subaru/PFS .7 11.9 24.1

VLT /MOONS 8.3 754 175.9
Keck /Deimos 26.1 199.2 1208.8
MSE 1.9 5.1 9.8
FOBOS 1.9 66.2 158.1
GMT/MANIFEST + GMACS 1.0 17.9 13.2
GMT/MANIFEST + GMACS 1.5 18.4 13.7

TMT / WFOS 1.4 78.8 190.5
Fiber WFOS-pessimistic 1.3 39.3 06.2
Fiber WFOS-optimistic 0.5 15.3 37.6
E-ELT / MOSAIC optical 23 64.6 158.1
E-ELT / MOSAIC NIR 3.2 65.5 159.0

Credit: Jeff Newman, U. Pittsburgh
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SKAT LOW - the SKAS low lr‘nqu‘nry instrument,
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My thoughts for planning

Small community
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My thoughts for planning

Small community

ﬂ

Opportunity cost of
not getting things
right is large
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My thoughts for planning

Small community

ﬂ

Focus on the key
“platforms” to allow
flexibility
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My thoughts for planning

Small community

ﬂ

If national coordination
is necessary it must be
genuine
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Selling a Long Range Plan

As scientists we naturally focus on statistical
arguments and dismiss anecdotes
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Selling a Long Range Plan

As scientists we naturally focus on statistical
arguments and dismiss anecdotes

Cliched advice: policy makers wants stats, MPs
want human stories
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Selling a Long Range Plan

As scientists we naturally focus on statistical
arguments and dismiss anecdotes

Cliched advice: policy makers wants stats, MPs
want human stories

You need both to craft an effective pitch

- People matter!
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Selling a Long Range Plan

As scientists we naturally focus on statistical
arguments and dismiss anecdotes

Cliched advice: policy makers wants stats, MPs
want human stories

You need both to craft an effective pitch

- People matter!

Personal stories that connect to economic &
social benefits are especially powerful
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Huge thanks to Perimeter &
let’s have a great few days!

Canada Foundation
for Innovation

Canada Research Chairs Fondation canadienne
www.chalrs-chalres.gc.ca : pour l'innovation
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