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Upgrades and Innovations @ CFHT

M1 Condensation
Sensor/Purge 

Exoplanet Transit
Planning Tool

New Data
Visualization Tools 

New Hydraulic
Power Plant

SPIRou Cass
Unit Cooler

Mirror Coating



SITELLE Maps M1 in 3D

Credit: Thomas Martin, Danny Milisavljevic and Laurent Drissen

 Spectacular 3D rendering of M1 via SITELLE 
dataset revealing intricate honey-comb like 
pattern in the SNR

 ~400,000 data points (velocity vector, composition) 
derived from FTS spectral-imaging 

 Assumes ballistic (unaccelerated) ejection of 
material

 Used SN simulations to compare SNR structures 
with SN core conditions – results suggest 
progenitor detonated via heavy-iron core collapse 

 Counter to expectation that progenitor had a 
oxygen-neon-magnesium core

 Need more detailed analysis of 3D distribution of 
elements to better understand SN progenitor

 Promising technique that can be applied to 
other nearby SNRs 



 Canada-France Imaging Survey (CFIS) recently detected a 
stellar stream emanating from the globular cluster M92

 MegaCam at CFHT and Pan-STARRS1 data

 Stream spans ~17 deg

 “Matched filter” method used to reveal stream despite 
numerous foreground stars – testament to high image 
quality in CFHT and PS1 datasets

 Color-color diagrams used to help distinguish between field 
and cluster members – U-band very sensitive to metallicity

 Also used GAIA data to confirm stream

 Combined mass of stars in stream ~10% of those in M92

 Dynamical models suggest stream formed within last ~500 
million years

 Given ~11 Gy age of M92, suggests this cluster migrated 
significantly in its orbit around Milky Way

New M92 Stellar Stream Discovered

M92 stellar stream (image courtesy CFIS)



Mass, density and orbital tilt of AU Mic b 
measured using SPIRou and TESS data

Warm Neptune class planet with 8.5 day orbital 
period

 ~4X earth radius and ~17x earth mass so density 
comparable to water

 AU Mic host star is extremely active (large star 
spots, magnetic field, etc.) so detecting RV 
signature of planet challenging

 Demonstrates the power of subtracting RV noise 
sources (~10X higher than RV signal) via 
spectropolarimetry

SPIRou Observations of AU Mic Planetary System

Image credits: R Cardoso Reis (IA/UPorto)

Image credits: NASA-JPL/Caltech



MSE Update



MSE Project Core Team
Maunakea Spectroscopic Explorer



~4300 fiber positioner, 1.5 sq. deg. FoV

Low/Mid-resolution spectrometers

High-resolution spectrometers

11 m segmented primary

No change in footprint on 
already disturbed ground

Maunakea Spectroscopic Explorer

MSE Essential Design Elements



Project Participants
 AAO (Australia)

 NAOC (China)

 CNRS (France)

 UH IfA (Hawaii)

 IIA (India)

 Kyung Hee University (S. Korea)

 Texas A&M University

Observers
 US NSF NOIRLab

 UK Consortium (ATC)

Partner Summary

MSE Funding

MSE Science Team



Exoplanets and stellar astrophysics
Maria Bergemann & Daniel Huber

Chemical nucleosynthesis
Sivarani Thirupathi & David Yong

Milky Way and resolved stellar pops
Carine Babusiaux & Sarah Martell

Cosmology
Will Percival & Christophe Yeche

AGN and supermassive black holes
Yue Shen & Sara Ellison

Time domain astronomy and transients
Adam Burgasser & Daryl Haggard

Galaxy Formation and evolution
Kim-Vy Tran & Aaron Robotham

Astrophysical tests of dark matter
Ting Li & Manoj Kaplinghat

Maunakea Spectroscopic Explorer

MSE Science Themes



Maunakea Spectroscopic Explorer

 Project team focused on completing Preliminary Design 
Phase Readiness Review by end of 2021

 49 deliverables 

 Independent review to determine if the PO has the requisite 
system-level documents, processes and procedures in place 
to lead the subsystem design teams and ensure a successful 
and effective preliminary design

 Intent is to launch PDR in 2022 following successful 
readiness review

 “Community Stakeholders Group Meeting on 
Spectroscopy Futures” organized by NOIRLab late 2020

 Anticipate additional meetings designed to identify 
collaborative approaches to seeking NSF funding post 
Astro2020 to advance projects like MSE

Near-term Project Focus



Maunakea Observatory 
Strategic Considerations

Master Lease Renewal

Community Relations



 The future of Maunakea astronomy reduces to 3 fundamental elements

 Land = State/UH

 Resources (funds, telescopes) = MKO

 People = Community

 Master/sublease conflicting time constraints

 Resolve as fast as possible to avoid various decom threats later this decade

 Need to take the time get this right - once in a century opportunity to set 
Maunakea astronomy on a solid footing for the long term future

 Community engagement is key throughout this process
 With >500 working at the MKOs on Hawaii Island and as community members 

for 50+ years, MKO community involvement is essential

 By its nature, MSE is a model for repurposing an astronomical site on 
Maunakea – distinct from TMT building on a new site
 “Local challenges” to MSE will be mostly behind us with Master Lease approval, 

hence the focus we have had at CFHT/MSE

Community

Maunakea 
Observatories

University of Hawaii

Maunakea Spectroscopic Explorer Big Picture



Master Lease Renewal Elements

Chart provided by Planning Solutions Inc.

Land Board 
consideration of entire 
package mid-2023 



Retooling MKO Outreach in the COVID Age



MKO COVID Community Responses

Kohala Center

Vibrant Hawaii

Food Basket

Boys & Girls Club

MAUNAKEA
OBSERVATORIES



Supporters
 Canada France Hawaii Telescope

 County of Hawaii

 East Asian Observatory

 Engineering Partners, LLC

 Gum Design

 Hawaiian Electric

 Hawaii Science and Technology Museum

 Keck Observatory

 Kona Commons

 Lex Brodie’s Tires

 New West Broadcasting

 Okahara and Associates, Inc.

 SSFM International

 Suisan

 The Kirk-Landry Charitable Fund

 The Success Factory - NexTech Hawaii

 UH Institute for Astronomy

 Target  

 The Waikoloa Foundation

 Vibrant Hawaii

 Yuko Green

Keiki Heroes!MAUNAKEA
OBSERVATORIES

Keiki Heroes Website



 Internal MKO engagement program

 Kama‘aina Connections Program
 Led by Keck (Rich Matsuda)

 Informal small-group discussions
 Hosted by various community  

 Curated conversations (talk story)
 Build off EnVision Maunakea

2021+ Community Engagement Program

Christine Matsuda

 Community meetings (e.g. via community associations)

 Digital engagement via MKO website

 Christine Matsuda started Jan 2021 as the fulltime MKO 
community engagement program manager
 Formerly with Bennet Group, MKO cosponsored position

MAUNAKEA
OBSERVATORIES



Mahalo




