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https://www.youtube.com/watch?v=cl16MYxBgMu4



https://www.youtube.com/watch?v=c16MYxBgMu4

Maunakea Spectroscopic Explorer

Q™ Facility transformation

X

 CFHT has a 40 year history of
scientific and outreach
leadership on Maunakea

. - SEN ® Out of environmental and
w cultural respect, a strong desire
B to preserve the external
‘appearance of CFHT after MSE




—LL Facility transformation

Maunakea Spectroscopic Explorer
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Q> Facility transformation

Maunakea Spectroscopic Explorer

E

| A
ramg, PSSV \". o AR
- “\\)

\
-

e ol -~
,: 'fo'l.

- =

T 00 T T s

| |
| ! i 3
| =
| - . > i Py
' | : '
\ ‘ = -
- - - \ "- | |
| \ | g [ : \ N\ R 4
| o) / A\ i
1 | ol ‘ / /
| / (
:
L
|




QS Current MSE partners

Maunakea Spectroscopic Explorer
TICIPANTS '

Aain

E .

Australian Astronomical Optics (AAO) Macquarie

® National Research Council (NRC) of Canada

® National Astronomical Observatories (NAOC), Chinese
Academy of Sciences

® Centre National de la Recherche Scientifique (CNRS) of
France

® Institute for Astronomy, University of Hawalii
® India Institute of Astrophysics

® National Optical Astronomy Observatory, Texas A&M
University, and a consortium of UK universities participate as
observers



AN Conceptual Design

Maunakea Spectroscopic Explorer

£

® . Enclosure: Calotte Fiber Positioner System: 4,332 positioners providing
1 1 . 2 5 I I l d I al I l ete r style with vent simultaneous complete full field coverage for all
modules for spectroscopic modes, with upgrade path to multi-

te | e S C O p e excellent airflow _— »" object IFU system
® 15 d field of \
. S q u are e g re e I e O Fiber Transmissiofi&ystem= 3,249 Wide Field Corrector and Atmospheric Dispersion

VI eW fibers leading to low/moderate | Corrector: 1.5 square degree field of view
resolution spectrographs; 1,083 _

fibers leading to high resolution

® 4,332 fiber positioner /A - B Rt AR o5 e
f== — ~ e ti -t design t t
feeds two sets of K A Dl
spectrographs R ¢ @AY

®* Low/moderate resolution: 37— I I N Lashiogorl stgmeitt

R~3000 - 6000/ UV to H

High resolution spectrographs: two

band / 3249 OSItIOnerS . Nk o o . : “ ’ located in environmental stable

Coude room

® High resolution: R=40,000 /
three windows in optical / Telescope and

Enclosure Piers:

1083 positioners mocifed CFHT

* Completely dedicated
survey facility
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Maunakea Spectroscopic Explorer

£

Conceptual Design by AAO (Australian
Astronomical Observatory) Macquarie

-Sphinx design (based on FMOS/Echidna)

-Hexagonal field of view

- 4,332 piezo actuator positioners

-57 modules/76 positioners each

Allows simultaneous full field

HR and LMR coverage

Positioner patrol areas:

LMR (red), HR (blue)

Fiber Positioner System

Electronics Cabinets

Electronics Frame

Mount for InRo Interface Frame

Sphinx-TH Actuator

Echidna fiber positioner | Electronics Connector

Module Base

h / 5 Pivoting ball Carbon fiber tube

Optical fiber Fiducial PCB
Balance weight

Counterweight /'

Tapered tube Ferrule

Piczo cup

I
“"H‘_"i:wv‘

Magnet
Piczo tube
Support balls



J@“\ LMR Spectrographs

Maunakea Spectroscopic Explorer

£

Conceptual Design by CRAL (Centre de Recherche Astrophysique de Lyon),
ce

ided evenly among
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Maunakea Spectroscopic Explorer

E 4

HR Spectrographs

Conceptual Design by NIAOT (Nanjing Institute of Astronomical
Optics & Technology)

Two identical spectrographs:
- accept 1083 (0.8” diameter) fibers
- Distributed over full field of view

- 3x optical arms (360-950), in three spectral

channels (blue green and red), a.k.a. wavelength
windows

Disperserin BWW-01

Blue Corrector

F/2.05 off-axis Collimator

v N |
. NS /L
v A \\Y e

Disperserin RWW-01

Red Corrector
Green Corrector

W\

A

\Disperser in GWW-01




MSE instrument specifications

Maunakea Spectroscopic Explorer

See mse.cfht.hawaii.edu:

Low resolution (LR) spectroscopy
Wavelength range 360 = A = 560 nm 540 = A = 740 nm 715 = A = 985 nm 960 = A = 1320 nm
Spectral resolution (approx. at center of band) 2,550 3,650 3,600 3,600

Sensitivity requirement m = 24.0

D o I e m = 24.0 m = 24.0 m = 24.0
pE 2 e " m g g e e — e fim SNR/resolution element = 2 SNR/resolution element = 2 SNR/resolution element = 2
monochromatic mognitude) SNR/res. elem. = 1, X = 400 nm
Moderate resolution (MR) spectroscopy
Wavelength range 391 = A = 510 nm 576 = A = 700 nm 737 = A = 900 nm 1457 = A = 1780 nm
Spectral resolution (approx. at center of band) 4,400 6,200 6,100 B, 00D
Sensithiity ':::'::’m NR |m = 33;’1 400 m = 23.5 m = 23.5 m = 24.0
Pt 2 o " m Seeing. e ol = fim SNR/resolution element = 2 SNR/resolution element = 2 SNR/resolution element = 2
monoachromatic magnitude) SNR/res. elem. =1, X = 400 nm _
High resolution (HR) spectroscopy
Wavelength range 360 = & = 460 nm 440 = & = 620 nm 600 = A = 900 nm
A/ 30 A/ 30 /15

Wavelength band

b [ baseline: 401.0 - 415.0 nm | [ baseline: 472.0 - 488.5 nm | [ baseline: 626.5 - 672.0 nm |
Spectral resolution (opprox. at center of band) 40,000 40,000 20,000
Sensitivity r:::l ::ent - ” rln = lﬂ.ﬂ_ P M = 30.0 = 30.0
IpE 3 e e m g g e ut!-un Sl L fim SNR/resolution element = 10 SNR/resolution element = 10
monochromatic magnitude) SNR/resolution element =5, & = 400 nm




Q> Updated Detailed Science Case

Maunakea Spectroscopic Explorer

®* Recently the 400-member international MSE Science Team
has worked hard to update the MSE Detalled Science Case:

MSE Science Team 2019; arXiv: 1904.04907
« >300 pages!

Contents

 Over 100 active
Preface to Version 2 of the Detailed Science Case, 2019 Contrl bUtO rS
Preface to Version 1 of the Detailed Science Case, 2016

1 Executive Summary

« Builds on original MSE
2 The Scientific Landscape of the Maunakea . Deta”ed SC|ence Case

Hpectroscopic Explorer

2.1 The Composition and Dyoamics of the Faiol, Universe . 00 00 000000 L. ¢ (2016)

2.2 MSE and the international network of astronomical facilities . . . . . . . . .




Science Working Groups

Exoplanets and stellar astrophysics
1 Bergemann & Daniel Huber

e V Cr Mn Fe Co Ni Cu Zn Ga Ge
22 24 26 27 28

Zr Nb Mo Tc Ru Rh Pd AQ In Sn

40 41 42 43 44 45 B

49 50




Science Working Groups
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- Exoplanets and stellar astrophysics
Maria Bergemann & Daniel Huber

V Cr Mn Fe Co Ni Cu Zn Ga Ge

24 26 27 28
Zr Nb Mo Tc Ru Rh Pd Ag In Sn
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Photometric
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Maunakea Spectroscopic Explorer

— L T~ Dark matter science with MSE

e V<23 (MW)
Probing the particle nature of dark matter e
e observed (MW)

®* By measuring kinematics of stars in the S0l T e
Milky Way and dwarf galaxies, MSE wiill N
be able discriminate between different
dark matter particles

Spectroscopic sample sizes for known
dwarf galaxies. Black points indicate

number of stars observable with MSE.
LSST should find 100s more dwarfs.

Left: Simulated observations of a 10’'M,
subhalo impact adapted from Erkal &
Belokurov 2015. Right: Gap in a simulated
GD-1-like stream from a 10°M, subhalo.
Both are readily detectable by MSE.
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Munnerlyn Astronomical

Instrumentation Lab
Texas A&M University

GMACS: The Wide-Field, Multi-Object
Spectrograph for the GMT

With ~100 nights, GMT+GMACS can

5.760m

ap— * Fully map Milky Way halo by measuring
velocities and rough metallicities of all stars in

L vt | known halo substructures (satellites, streams,

Weight: o ‘ ’ \ etC)

7850 kg
(17300 Ib)

« Spectroscopically train photometric redshifts to
enhance DETF FOM (Newman Method)

* Measure the mass of the neutrino by
measuring galaxy power spectrum at z > 2.5

With rapid response capability, GMACS

* Is uniquely able to followup any LSST faint
transient

- Can acquire transient observations at the
same time as primary science observations

Possibilities are numerous, but only with
appropriate coordination between partners/users

GMT+GMACS
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MSE Book 2018




Q> Timeline to Science Operations

Maunakea Spectroscopic Explorer

iIng will begin in 2029
dule with no constraints on resources and cash flo

jor overlapping phases wi h three milestones:

11
Received Co on Pe 0 o State G |
fi SSEUERLEEE LT
B o)t LEELERELELY |
g " ase start approved .
- - B i ’1) - X
"'-’— . f’-.-
-
’1"/“ -~ /

Prellmgr?;)S/eDeSIgn Detailed Design Phase / Industrial Systems AlV / Science Instrument Package AlV




S > oin the Science Team!

Maunakea Spectroscopic Explorer

® Send an emall to
mseinfo@mse.cfht.hawaii.edu or
marshall@mse.cfht.hawaii.edu

Maunakea Spectroscopic Explorer ‘ .

ORGANIZATION SCIENCE NEWS DOCUMENTS CFH

Call for Maunakea Spectroscopic Explorer Science Team Membership

A major science development phase will get underway in April/May 2018, that will be spearheaded by the international
science team. Specifically, they will develop the first phase of the MSE Design Reference Survey (DRS). The DRS is
planned as a 2 year observing campaign that will demonstrate the science impact of MSE in a broad range of science
areas and will provide an excellent dataset for community science. It will describe and simulate an executable survey plan
that addresses the key science described in the Detailed Science Case. The DRS will naturally undergo several iterations
between now and first light of MSE: this first phase (nicknamed DRS1) will set the foundation for its future development.

DRS1 will be supported by the Project Office and will use various simulation tools, including Integration Time Calculators,
fiber-assigning software, and a telescope scheduler. It is anticipated that the DRS will become the first observing program
on MSE come first light of the facility, and it will be used by the Project Office going forward to understand the
consequences for science for all decisions relating to the engineering and operational development of MSE.




Maunakea Spectroscopic Explorer

Thank you!

The Maunakea Spectroscopic Explorer (MSE) conceptual design
phase was conducted by the MSE Project Office, which is
hosted by the Canada-France-Hawaii Telescope (CFHT). MSE
partner organizations in Canada, France, Hawaii, Australia,
China, India, and Spain all contributed to the conceptual
design. The authors and the MSE collaboration recognize the
cultural importance of the summit of Maunakea to a broad
cross section of the Native Hawaiian community.



