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CFHT in a nutshell

Number of peer reviewed CFHT papers per year.
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« High Resolution NIR spectropolarimeter
e 970-2490 nm - R = 70,000

* 1.5 m.s! radial velocity accuracy

Prime Focus: MegaCam

1° x 1° optical imager
360 Mpix @ 0.189 arcsec/pix
Broad band and NB filters

WHoll UNIVERSITE, O
S LAVAL ,

ESPaDONS

High Resolution optical spectropolarimeter
370-10,000 nm
R=70000



Science highlights

nature

Explore content v About the journal v Publish with us v Subscribe

nature > articles > article

Article | Published: 05 January 2022

A stellar stream remnant of a globular cluster below the
metallicity floor

Nicolas F. Martin &, Kim A. Venn, David S. Aguado, Else Starkenburg Jonay |. Gonzélez Hernandez,

The PRISTINE collaboration

oW banc mterFerence Fllter
CAHK Fllter that optimizes the
photometric measurements of metals
in stars. By combining Gaia DR3 data
and Pristine-data, C-19 was identified

as a very low metallicity stellar stream.
2/1/2023

Image credit’International’ Gemini
Observatory/NOIRLab/NSF/AURA/J. da
Silva/Spaceengine. Acknowledgment: M. Zamani (NSF’s
NOIRLab)

C 19 Stellar Stream

% SMC

| r|ng oF C-19's place in
the M|lky Way, one of the structures
discovered by PRISTINE. C-19 was a
new candidate stellar stream that was
identified as the tidal remnant of a
globular cluster. The data on C-19
revealed stars with an extremely low
photometric metallicity.
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Credits: Martin, N.F. et al Nature, 601, 7891

Metallicity of Milky Way GCs

Cc-19

l Phoenix

Metallicity distribution of
all e globular
clusters of the Milky Way.
The metallicity of the C-
19 progenitor is

highlighted in red.
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Science highlights

THE AsTROMOMICAL JOURNAL, 164:96 (28pp), 2022 September https:/ /doi.org/ 103847 /1538-388 1 /acTcea

£ 2022, The Author(sh. Published by the American Astronomical Society.

Credits: Cadieux et al AJ, 164:96
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TOI-1452 b: SPIRou and TESS Reveal a Super-Earth in a Temperate Orbit Transiting
an M4 Dwarf
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Discovery of TOI-1452b, a
| tran5|t|ng super-Earthina 11.1
day temperate orbit around an M
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: esolutlon observations °§fghta§£’::§;n 5 eI
using OMM PESTO, MuSCAT3 on REEEeneaaus . of. TO-
the 2 m Faulkes Telescope North h 7 1452-b overlaid on models.
of Las Cumbres Observatory | ™ The planet’s mass and

radius constrains the
Folded light curve of TOI-1452-b -
transiting TOK1452. planetary models to either a
solid rock with a 25% water

(LCO) at Haleakala observatory
and Keck II/NIRC2 AO imaging
confirmed that the transit light .
curve is associated with TOI-1452 | &l or a barren rock. Also, mini-
wainz oF 20 3F N =N Neptunes (0.1% H-He) could

lOWG r2|/ . Right ascension
( IR not be ruled out.
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Collaborations with HSC at Subaru

SC|ence hlghllghts ATale of A Tai

Discovery of a giant tidal tail from an ultra-diffuse
dwarf galaxy. F8D1 is is now recognised to be one
of the closest examples of an “ultra-diffuse”
galaxy. Using observations with Hyper Suprime-
Cam (HSC) on the Subaru Telescope and the

MegaCam imager on the Canada-France-Hawaii
Telescope, a team of researchers has mapped the
tidal stream of stars from F8D1 over 1 degree on
the sky, corresponding to two hundred thousand
light-years at the distance of the galaxy. Revealing
ISE axy F8D1 in M81 Group. F8D1 to be a galaxy in an advanced state of tidal

Zoom -in deep i-band image taken with CFHT/MegaCam. Highly disruption has implications for both the dynamical

structured cirrus is present throughout this region, complicating the evolution of the M81 Group and for the origin of
integrated light studies of low surface brightness emission from F8D1  gglaxies that exhibit UDG properties.
and neighbors. Right: footprint of Subaru/HSC M81 Group Survey.

Zemaitis et al., 2022, MNRAS, 518,

2/1/2023 Subaru User's Meeting  hins. //www.cfht.hawaii.edu/en/news/M81TidalTails/



CFHT & Euclid

Euclid
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Ground—based coverage of the 16 Kdeg.? Euclid Wide Survey Region of Interest [origin/bands/overlap/calendar] [Mollweide Celestial]

102 ‘ ; . . N
[ DES (Blanco), griz : 4.8 Kdeg.2 overlap since 2019 Euclid Region of Interest : 16.2 Kdeg.2
Count J ® ¢ J ? Al o euclid @ esa
I 1SST Wide—Fast—Deep (Rubin), ugriz : 10.2 Kdeg.? overlap by 2026 I Missing ground coverage : 1.4 Kdeg?

Slide Courtesy Jean-Charles Cuillandre

I UNIONS (CFHT/Pan—STARRS/Subaru), ugriz : 4.5 Kdeg.2 overlap by 2025 | Euclid Deep Fields [53 deg?] Background image: Euelid Consortium / Planck Collaboration / A. Meilinger




CFHT & Euclid

Hawaiian &% , @ f = Pan-STARRS
Islands |8 - -

Subaru
Telescope
8.2m

I 1SST Wide—Fast—Deep (Rubin), ugriz : 10.2 Kdeg.? overlap by 2026 I Missing ground coverage : 1.4 Kdeg?
I UNIONS (CFHT/Pan—STARRS/Subaru), ugriz : 4.5 Kdeg.? overlap by 2025 Euclid Deep Fields [53 deg®]  packground image: Eu

Slide Courtesy Jean-Charles Cuillandre



Decadal variations of seeing above Maunakea

Temperature variations since 2005. The slope is
0.25 deg C per decade consistent with the findings
of Haslebacher et al 2022. Residuals from the fit
above compared to the variations of the EI-Nifio
Southern Oscillation index.

Seeing variations over 10+ yrs from MKAM-DIMM

MKAM-DIMM seeing variations from semesters 2010A to 2022A

CFIS start

mlu 1|||. ...| Aih- .H l|||| Il ul|||' I’III‘ iy '«.I\ i ,lmw FA ‘.:l*
, ‘M 'l VYT VTR mEn Ii i '|'"4 L

* II

o 50 100 150 200
Month index

« ENSO data from: https://sealevel.jpl.nasa.gov/overlay-elnino/ — Residuals

~— ENSO
3 ‘

H

I

o

N

Shape Parameter + 0.3"
— Mean
— Median

—— Mode
T T

Delta Temperat ()
=) (=
«)
=73
Pk —
— —
= —
—_—
—
| e, T e
—_—
—_— S
—===
2 =

Al W )"“INI’“P'W‘PV

T T
ua]
=

2017 2019 2021

2/1/2023 Subaru User's Meeting Analysis Daniel Devost @ CFHT



CF HT N ews i E ngi n ee ri ng Variation of the MegaCam Zeropoints over time
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Maunakea Spectroscopic Explorer (MSE) SQ7 DN

e Schedule has to follow the
process with the new authority
on Maunakea (MKSOA): start of
construction no earlier than
early 2030s

- Make MSE a model of an
ndigenous & sustainable
2t to be developed on

 New design under
consideration:
e 4-mirror design, Nasmyth foci

e Can accommodate up to 20,000
fibers

* R&D programme

2/1/2023
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Maunakea Spectroscopic Explorer

Maunakea Spectroscopic Explorer

~18000 multiplex over
1.5-degree FOV ! Em "
p—t+—+—+—- 1e+04 mm
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MSE Pathfinder @ CFHT

e Multi-Object Spectrograph (MOS) and Integral
Field Unit (IFU) for CFHT, to carry out surveys
before MSE construction starts

 Call for proposals to be issued shortly

Fiber diameter

1 arcsec

Plate scale

65 um/ arcsec

FOV

1.084 deg?

Fiber positioner pitch

119 arcsec

Number of positioners

1000 (2 spectrographs)

Spectral Coverage

350 -980 nm

Spectral Resolution

2/1/2023

2000-5100
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Maunakea Spectroscopic Explorer

Fiber positioner assembly
s 133FOV
. ~ 1000, 1 arc sec fibers
Tilting spine fiber positioners

WFC/ ADC

Removable fiber bundle

T

Hexapod

e 6DOF

e Focus, tip/tilt, field
de- rotation

e  Blue, green, red

e 8K X 8K detector C

Optional visible/
NIR wavelength
splitter

Permanent fiber

Visible spectrographs bundle

Cassegrain port IFU
. 33 X 28.5 arc sec FOV
~ 1000, 1 arc sec fibers

Optional NIR
spectrographs on the
3 floor inner coude




Last news

e Development of VISION: a new
Cassegrain module feeding
ESPaDONS and SPIRou | =
simultaneously (and MSE |
pathfinder) ) = N

Mode 1 : SPIRou Mode 2 : ESPaDONS Mode 3 : 5PIRou and ESPaDOns

[ESPaDONS Field SPIRou Field
Mirror Mirror

‘Announcing call for Letters of
“Intent to be issued within a few
We e ks O n :th re e pOSS I b I e On behalf of the Scientific Advisory Committee and Board of Directors, the Canada-France-

" Hawai'i Telescope plans a mid-2023 call for Letters of Intent to collaborate on future development
partnerships:

of CFHT with the design study of Maunakea Spectroscopic Explorer (MSE) and MSE-Pathfinder,

(] CFHT Associate Pa rtnership a CFHT instrument which will be a precursor to MSE.
° MSE Pathflnder Partnershlp With the ability to collect millions of

spectra over a large wavelength range

° MSE DeS|gn Study Partnershlp : and field of view, MSE will reveal the

Canada-France-Hawai‘i Telescope Upcoming Call for Letters of Intent

composition and dynamics of the faint

_ Universe and impact nearly every field
of astrophysics across spatial scales
from individual stars to the largest scale
structures in the universe. Science

2/1/2023 Subaru User's Meeting 14
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Science highlights

Hlarﬂ-matter map of the projected cosmic web
reconstructed from UNIONS weak-lensing data. This
patch located in the Lynx constellation is 275 deg?.

UNIONS will cover 5000 square degrees. Yellow peaks
show locations-of over-densities corresponding to

galaxy clusters, while blue regions correspond to
underde&d®823reas, called voids.

Subaru U

Dec [deg]

Weak Gravitational Lensing

Reveals Dark Matter Maps of
the Cosmic Web

Guinot et al., 2022, A&A 666, A162
Aycoberry et al., 2022, arXiv:2204.06280

Release of a catalog of precisely measured shapes of 100
million galaxies observed with MegaCamTwo versions of
the shape catalog, obtained with different, independent
methods, have been released internally to the
Ultraviolet Near Infrared Optical Northern Survey
(UNIONS) science collaboration.

€30 143.9 134.7 125.6 116.4

htts //www.cfht.hawaii.edwfeirefhews/UNIONScatalog/



https://arxiv.org/abs/2204.06280

SITELLE

SPIRou

Magnitude
Limitations/Performa

Limiting magnitude V ~ 15~17

1.8 km/s .
(N. Manset presentation)

IFU/I ing F i
/Imaging Fourier o a0

Transform 350-900 nm .
R=1-1000 arcsec/pix
Spectrometer (IFITS)

Spectropolarimeter ~ R= 70000 967-2493 nm 2.28 km/s Limiting magnitude H ~14




Papers per Telescope

[HST produced a total of 4521 papers]
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