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▸Australia joined ESO as strategic partner, July 2017
▸Opened opportunities for leading instrumentation projects

▸Instrumentation opportunities for Australia limited to La Silla and Paranal, 
but Adaptive Optics Facility (AOF) newly commissioned

▸Key technical components of AOF:
▸Four laser guide stars, 20W each, operating above specifications
▸Deformable secondary mirror with high actuator density

▸Currently mainly ground-layer AO (wide field, low Strehl)

▸MUSE Narrow Field Mode approaches diffraction limit, but only for 
bright on-axis guide stars

▸Full AOF science potential not being realized
▸Led to Phase A call for optical AO imager/spectrograph

ESO STRATEGIC PARTNERSHIP – AN IMPORTANT OPPORTUNITY

MAVIS: THE ESO-AUSTRALIA CONTEXT
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CONTEXT

STEPPING INTO ESO: INSTRUMENTATION
▸ Australia	joined	ESO	as	a	strategic	partner,	July	2017	
▸ Restricted	to	La	Silla	&	Paranal	access	and	 

instrument	building	
▸ VLT	instrumenta<on	already	very	crowded.	 

AOF	being	commissioned	
▸ “ESO	community	days”	workshop	is	a	yearly	plaQorm	to	  

discuss	instrument	upgrade	or	new	instrumenta<on	
▸ In	community	days	2015	and	2016,	a	visible	MCAO	plus	focal	plane	instrumentaHon	

seemed	to	gather	the	most	interest	
▸ Concept	ini<ally	presented	by	Simone	Esposito	(INAF	Arcetri)	

▸ ANU	was	approached	to	par<cipate	to	the	consor<um	being	formed	to	answer	the	an<cipated	
ESO	call	for	phase	A.	Mee<ng	@	LAM	on	12-13	October.	“Kick-off”	+	assembled	consor<um	
made	of	INAF	(Arcetri	&	Padova),	Laboratoire	d’Astrophysique	de	Marseille	(LAM),	AAO	and	
ANU	

▸ Consensus	for	Australia	to	take	a	lead	role	on	MAVIS,	given	heavy	involvement	of	European	
ins<tutes	into	E-ELT	instrumenta<on.	Strong	interest	of	Aussie	community.	

▸ ANU	&	AAO	experience	and	creden<als	in	8-m	instrumenta<on	&	AO
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THE ESO ADAPTIVE OPTICS FACILITY (AOF)

AOF FACTS
▸ AOF	is	the	upgrade	of	VLT	UT4	to	a	full	AO	

facility,	being	commissioned	right	now	

▸ A	deformable	secondary	mirror	(DSM	or	ASM)	
with	1170	actuators,	conjugated	to	the	ground	
(≈20cm	actuator	spacing	projected	on	M1)	

▸ Four	laser	guide	stars	20W	each,	driving	a	
40x40	Shack-Hartmann	WFS	for	GLAO	(4	WFSs	
in	total).	High	photon	return	

▸ Appropriate	to	push	the	correcHon	to	shorter	
wavelengths	

▸ Adding	post-focal	DMs	would	enable	MCAO	in	
the	visible  
➜	Increase	the	corrected	field	of	view	beyond	
limitaHons	of	natural	angular	anisoplanaHsm
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▸Optical wavelengths are information-rich, with many well-understood astrophysical diagnostics
▸Sky background is x1,000-10,000 times fainter than IR - possible to compete with space facilities
▸Detectors are larger, lower noise, faster frame rates, and cheaper
▸500nm on an 8m gives same angular resolution as 2µm on an ELT

SOME REASONS TO UNLOCK THE VISIBLE WITH AO

MAVIS: GENERAL MOTIVATIONS

ESO MANAGEMENT VISIT, STROMLO, 15 FEB 2018

GROUND AND SPACE

AO COMPLEMENTING SPACE BASED OBSERVATIONS, OR 
MAVIS (VIS) COMPLEMENTING MAORY ON THE E-ELT (NIR)

CREDIT GEMS COMMISSIONING TEAM
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▸650nm images from ForRunner @LBT
▸Adaptive secondary
▸0.8” seeing
▸50% Strehl ratio!
▸18 milliarcsec FWHM

▸Similar examples from:
▸SPHERE @VLT
▸MAG-AO @Magellan
▸MUSE Narrow Field Mode

▸Visible AO is feasible!

SINGLE CONJUGATE AO IN THE VISIBLE

MCAO IN THE OPTICAL – IS IT DOABLE?

MAVIS WORKSHOP, 7-9 MAY 2018www.mavis-ao.org

MCAO IN THE VISIBLE: IS IT DOABLE?

SCAO CORRECTION IN THE VISIBLE

▸ 650nm	images	from	Forerunner	
@	LBT	
▸ Adap<ve	secondary	mirror	

similar	to	the	one	on	AOF	
▸ 0.8”	seeing	
▸ 50%	Strehl	ra<o!	
▸ 18	milliarcsec	FWHM	

▸ There	are	similar	images	from	
SPHERE	@	VLT	(95%	Strehl	@	K	
band	➜	37%	@	V	band)	and	
MAG-AO	on	Magellan	

▸ Visible	is	do-able

Correc7on	in	the	visible……650nm	images	from	
Forerunner	at	LBT	

…visible	is	doable….	

-well	tuned	500	modes	
reconstructors	
-NCPA	compensated	at	6	and	3	
lambda/D	
-	in	dome	psfs	with	and	
without	0.8	seeing	turbulence	
showing	Strehl	of	50%.	
	

similar	images	from	
SPHERE…	
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▸Facility instrument 
using MCAO is 
demonstrated
▸MCAO in the optical 

– is it doable?

MCAO IN THE NIR: 
GEMS @ GEMINI

MCAO IN THE OPTICAL – IS IT DOABLE?

Typical 
SCAO 

FoV



www.mavis-ao.org Richard McDermid - MAVIS Overview, VLT 2030, June 2019

MAVIS WORKSHOP, 7-9 MAY 2018www.mavis-ao.org

ORGANISATION

CONSORTIUM, MERGED

AO system engineering 
Opto-mechanics 
Instrument Software  
NGS WFS

Simulations 
Post-processing 
AO Control

Post-focal instrumentation: 
Imagers, spectrograph, 
image slicer or fibre pick off 
Management 
LGS WFS 
RTC, AO expertise

National Optical Astronomical  
Instrumentation Capability (to come)

GTO 150 nights

MAVIS WORKSHOP, 7-9 MAY 2018www.mavis-ao.org

ORGANISATION

CONSORTIUM, MERGED

AO system engineering 
Opto-mechanics 
Instrument Software  
NGS WFS

Simulations 
Post-processing 
AO Control

Post-focal instrumentation: 
Imagers, spectrograph, 
image slicer or fibre pick off 
Management 
LGS WFS 
RTC, AO expertise

National Optical Astronomical  
Instrumentation Capability (to come)

GTO 150 nights

▸Blog: www.mavis-ao.org
WHAT IS MAVIS?

MAVIS OVERVIEW
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▸MAVIS operations 
overlaps well with 
ELT era
▸Overlaps with JWST 

core (5yr) and goal 
(10yr) mission
▸Will fill the gap left 

at optical 
wavelengths in the 
post-HST era
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▸MAVIS will provide comparable sensitivity to JWST and ELTs, but with 
higher angular resolution

FUTURE FACILITIES: EXPECTED PERFORMANCE

OPERATIONAL CONTEXT
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MAVIS CONSORTIUM

MAVIS OVERVIEW

AO system 
engineering
Opto-mechanics
Instrument Software 
NGS WFS

Simulations
Post-processing
AO Control

Post-focal instrumentation:
Imager, spectrograph,
IFU front-end
Management
LGS WFS
RTC, AO expertise

National Optical Astronomical 
Instrumentation Capability
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PROCESS OF BUILDING THE PRE-PHASE A SCIENCE CASE

MAVIS SCIENCE CASE

Call for science 
White Papers

Submission to ESO

MAVIS European 
Tour MAVIS talks

around Australia

July

May

June

April

March

Review of White 
Paper Drafts

MAVIS Community 
Workshop

ESO Call for 
Proposals issued

Finalising
Science Case

Final White 
Papers submitted

August

September

2018

▸ March: Consolidate consortium
partners in Europe; visited ESO

▸ April 2018: issued public call for 
MAVIS White Papers

▸ Series of MAVIS talks around 
Australian institutions

▸ Workshop May 2018 to discuss 
meshing of science and instrument 
designs and documentation

▸ Final White Papers submitted July 
2018



www.mavis-ao.org Richard McDermid - MAVIS Overview, VLT 2030, June 2019

MAVIS WORKSHOP, 7-9 MAY 2018www.mavis-ao.org

ORGANISATION

CONSORTIUM, MERGED

AO system engineering 
Opto-mechanics 
Instrument Software  
NGS WFS

Simulations 
Post-processing 
AO Control

Post-focal instrumentation: 
Imagers, spectrograph, 
image slicer or fibre pick off 
Management 
LGS WFS 
RTC, AO expertise

National Optical Astronomical  
Instrumentation Capability (to come)

GTO 150 nights

MAVIS WORKSHOP, 7-9 MAY 2018www.mavis-ao.org

ORGANISATION

CONSORTIUM, MERGED

AO system engineering 
Opto-mechanics 
Instrument Software  
NGS WFS

Simulations 
Post-processing 
AO Control

Post-focal instrumentation: 
Imagers, spectrograph, 
image slicer or fibre pick off 
Management 
LGS WFS 
RTC, AO expertise

National Optical Astronomical  
Instrumentation Capability (to come)

GTO 150 nights

PROCESS OF BUILDING THE PRE-PHASE A SCIENCE CASE

MAVIS SCIENCE CASE

White Paper Template

1. Key Questions
2. Open Problems
3. Observational Needs
4. Instrument Requirements 

(value and reason)
• Field of View
• Image Quality
• Spectral Range
• Spectral Resolution
• Multiplexing Needs

▸ March: Consolidate consortium
partners in Europe; visited ESO

▸ April 2018: issued public call for 
MAVIS White Papers

▸ Series of MAVIS talks around 
Australian institutions

▸ Workshop May 2018 to discuss 
meshing of science and instrument 
designs and documentation

▸ Final White Papers submitted July 
2018
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SOLAR SYSTEM

MAVIS SCIENCE CASE HIGHLIGHTS

14,000km27,700km

HST (1,500 km resolution) MAVIS (350 km resolution)

Simulated from Voyager data

WP Grassi et al.

▸ Ground-based campaigns 
play an important role in 
solar system science:
▸ Monitoring programs
▸ Unexpected events
▸ Coordination with ESA
▸ See talks by Heike Rauer

and Fabio Favata
▸ MAVIS sky coverage and large 

field of view well suited to 
flexible observations of non-
sidereal targets
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WP Kamath et al. WP Bacciotti et al.
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▸Combined proper 
motions and radial 
velocities in regimes 
too faint for GAIA, and 
too crowded for HST
▸Intermediate mass 

black hole detection
▸Dark matter 

constraints

MAVIS SCIENCE CASE HIGHLIGHTS

6D PHASE SPACE OF NEARBY 
DWARFS AND CLUSTERS
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LMC at 48Mpc

Seeing limited VLT+GLAO HST MAVIS

0.4 “/pix 0.2 “/pix 0.1 ”/pix 45 mas/pix 7 mas/pix
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WP Magrini et al.
WP McDermid
WP Tosi et al.

Centaurus A - 4Mpc
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▸Run end-to-end 
simulations including 
realistic PSF effects, 
instrument noise, etc.

▸Can be used to establish 
sensitivity limits for 
different use cases

KEY SCIENCE SIMULATIONS: RESOLVED STELLAR POPULATIONS

INSTRUMENT AND SCIENCE SIMULATIONS
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▸Key future facilities JWST and ELT are not well-optimized for <1µm
▸MAVIS is crucial to provide optical coverage at matched angular resolution to ELT in the IR
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ISM with MAVIS J. Trevor Mendel et. al

for conducting a survey of galaxies at z < 0.1 with a physical resolution of <100 pc, while the
nominal FoV of 300 ⇥ 300 as outlined in the ESO Visible MCAO TLR would facilitate extension
of these observations to higher redshifts (albeit at the expense of spatial resolution).

Wavelength coverage and spectral sampling. For individual star clusters, broadband
optical imaging is su�cient to derive stellar mass estimates, with a minimum coverage of the
standard gri bands. Inclusion of u- and z-band imaging would improve star-formation history
constraints, as would the availability of medium or narrow bands, though neither are necessarily
required.
Spectroscopic capabilities should also ideally cover at least the gri bands, and at a mini-

mum provide resolution su�cient to study density-sensitive line ratios such as [SII]�6717,6731
(R ⇠ 500) or [OII]�3726,3729 (R ⇠ 2000). In order to best separate emission from di↵erent
photoionisation sources, e.g. AGN vs. shocks vs. star-formation, R > 4500 is required. In
many cases di↵erent ISM diagnostic lines are widely separated in wavelength—for example,
[OII]�3726,3729 vs. [OIII]�5007—and so simultaneous wavelength coverage over at at least
1500 Å would help to avoid significant observational overheads. In the case that only narrow
wavelength ranges are available, simultaneous coverage of at least 400–500 Å is su�cient to
observe sets of the most useful diagnostic lines (e.g. H�+[OIII], or H↵+[NII]+[SII]) as long as
the central wavelength can be freely changed.

8.6 8.7 8.8 8.9 9.0
12+ log(O/H) [dex]

Figure 1: Simulated IFU observations of a galaxy at z = 0.05 with the proposed 900 ⇥ 900 and 75 mas spaxels.
From left to right, panels show the recovered S/N in the H↵ line, gas-phase metallicity, and the
spatially-resolved BPT diagram assuming 1 hr of on-source integration. Input line fluxes were based
on observations of M83 from the TYPHOON survey, resampled and dimmed to z = 0.05. Such
observations would enable resolved studies of star-formation and the ISM, the e↵ect of di↵erent
environments, and quenching for an unprecedented sample of galaxies at z < 0.1.
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▸Disks are much more ‘turbulent’ at early times
▸Turbulence? Outflows/winds? Beam smearing?
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ISM with MAVIS J. Trevor Mendel et. al

for conducting a survey of galaxies at z < 0.1 with a physical resolution of <100 pc, while the
nominal FoV of 300 ⇥ 300 as outlined in the ESO Visible MCAO TLR would facilitate extension
of these observations to higher redshifts (albeit at the expense of spatial resolution).

Wavelength coverage and spectral sampling. For individual star clusters, broadband
optical imaging is su�cient to derive stellar mass estimates, with a minimum coverage of the
standard gri bands. Inclusion of u- and z-band imaging would improve star-formation history
constraints, as would the availability of medium or narrow bands, though neither are necessarily
required.
Spectroscopic capabilities should also ideally cover at least the gri bands, and at a mini-

mum provide resolution su�cient to study density-sensitive line ratios such as [SII]�6717,6731
(R ⇠ 500) or [OII]�3726,3729 (R ⇠ 2000). In order to best separate emission from di↵erent
photoionisation sources, e.g. AGN vs. shocks vs. star-formation, R > 4500 is required. In
many cases di↵erent ISM diagnostic lines are widely separated in wavelength—for example,
[OII]�3726,3729 vs. [OIII]�5007—and so simultaneous wavelength coverage over at at least
1500 Å would help to avoid significant observational overheads. In the case that only narrow
wavelength ranges are available, simultaneous coverage of at least 400–500 Å is su�cient to
observe sets of the most useful diagnostic lines (e.g. H�+[OIII], or H↵+[NII]+[SII]) as long as
the central wavelength can be freely changed.
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Figure 1: Simulated IFU observations of a galaxy at z = 0.05 with the proposed 900 ⇥ 900 and 75 mas spaxels.
From left to right, panels show the recovered S/N in the H↵ line, gas-phase metallicity, and the
spatially-resolved BPT diagram assuming 1 hr of on-source integration. Input line fluxes were based
on observations of M83 from the TYPHOON survey, resampled and dimmed to z = 0.05. Such
observations would enable resolved studies of star-formation and the ISM, the e↵ect of di↵erent
environments, and quenching for an unprecedented sample of galaxies at z < 0.1.
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▸Separating gravitational motion from winds, outflows, 
shocks, etc. requires moderately high resolution
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ISM with MAVIS J. Trevor Mendel et. al

for conducting a survey of galaxies at z < 0.1 with a physical resolution of <100 pc, while the
nominal FoV of 300 ⇥ 300 as outlined in the ESO Visible MCAO TLR would facilitate extension
of these observations to higher redshifts (albeit at the expense of spatial resolution).

Wavelength coverage and spectral sampling. For individual star clusters, broadband
optical imaging is su�cient to derive stellar mass estimates, with a minimum coverage of the
standard gri bands. Inclusion of u- and z-band imaging would improve star-formation history
constraints, as would the availability of medium or narrow bands, though neither are necessarily
required.
Spectroscopic capabilities should also ideally cover at least the gri bands, and at a mini-

mum provide resolution su�cient to study density-sensitive line ratios such as [SII]�6717,6731
(R ⇠ 500) or [OII]�3726,3729 (R ⇠ 2000). In order to best separate emission from di↵erent
photoionisation sources, e.g. AGN vs. shocks vs. star-formation, R > 4500 is required. In
many cases di↵erent ISM diagnostic lines are widely separated in wavelength—for example,
[OII]�3726,3729 vs. [OIII]�5007—and so simultaneous wavelength coverage over at at least
1500 Å would help to avoid significant observational overheads. In the case that only narrow
wavelength ranges are available, simultaneous coverage of at least 400–500 Å is su�cient to
observe sets of the most useful diagnostic lines (e.g. H�+[OIII], or H↵+[NII]+[SII]) as long as
the central wavelength can be freely changed.
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Figure 1: Simulated IFU observations of a galaxy at z = 0.05 with the proposed 900 ⇥ 900 and 75 mas spaxels.
From left to right, panels show the recovered S/N in the H↵ line, gas-phase metallicity, and the
spatially-resolved BPT diagram assuming 1 hr of on-source integration. Input line fluxes were based
on observations of M83 from the TYPHOON survey, resampled and dimmed to z = 0.05. Such
observations would enable resolved studies of star-formation and the ISM, the e↵ect of di↵erent
environments, and quenching for an unprecedented sample of galaxies at z < 0.1.
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1 kpc resolution
= 0.12” @ z>1

ISM with MAVIS J. Trevor Mendel et. al

for conducting a survey of galaxies at z < 0.1 with a physical resolution of <100 pc, while the
nominal FoV of 300 ⇥ 300 as outlined in the ESO Visible MCAO TLR would facilitate extension
of these observations to higher redshifts (albeit at the expense of spatial resolution).

Wavelength coverage and spectral sampling. For individual star clusters, broadband
optical imaging is su�cient to derive stellar mass estimates, with a minimum coverage of the
standard gri bands. Inclusion of u- and z-band imaging would improve star-formation history
constraints, as would the availability of medium or narrow bands, though neither are necessarily
required.
Spectroscopic capabilities should also ideally cover at least the gri bands, and at a mini-

mum provide resolution su�cient to study density-sensitive line ratios such as [SII]�6717,6731
(R ⇠ 500) or [OII]�3726,3729 (R ⇠ 2000). In order to best separate emission from di↵erent
photoionisation sources, e.g. AGN vs. shocks vs. star-formation, R > 4500 is required. In
many cases di↵erent ISM diagnostic lines are widely separated in wavelength—for example,
[OII]�3726,3729 vs. [OIII]�5007—and so simultaneous wavelength coverage over at at least
1500 Å would help to avoid significant observational overheads. In the case that only narrow
wavelength ranges are available, simultaneous coverage of at least 400–500 Å is su�cient to
observe sets of the most useful diagnostic lines (e.g. H�+[OIII], or H↵+[NII]+[SII]) as long as
the central wavelength can be freely changed.
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Figure 1: Simulated IFU observations of a galaxy at z = 0.05 with the proposed 900 ⇥ 900 and 75 mas spaxels.
From left to right, panels show the recovered S/N in the H↵ line, gas-phase metallicity, and the
spatially-resolved BPT diagram assuming 1 hr of on-source integration. Input line fluxes were based
on observations of M83 from the TYPHOON survey, resampled and dimmed to z = 0.05. Such
observations would enable resolved studies of star-formation and the ISM, the e↵ect of di↵erent
environments, and quenching for an unprecedented sample of galaxies at z < 0.1.
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ISM with MAVIS J. Trevor Mendel et. al

for conducting a survey of galaxies at z < 0.1 with a physical resolution of <100 pc, while the
nominal FoV of 300 ⇥ 300 as outlined in the ESO Visible MCAO TLR would facilitate extension
of these observations to higher redshifts (albeit at the expense of spatial resolution).

Wavelength coverage and spectral sampling. For individual star clusters, broadband
optical imaging is su�cient to derive stellar mass estimates, with a minimum coverage of the
standard gri bands. Inclusion of u- and z-band imaging would improve star-formation history
constraints, as would the availability of medium or narrow bands, though neither are necessarily
required.
Spectroscopic capabilities should also ideally cover at least the gri bands, and at a mini-

mum provide resolution su�cient to study density-sensitive line ratios such as [SII]�6717,6731
(R ⇠ 500) or [OII]�3726,3729 (R ⇠ 2000). In order to best separate emission from di↵erent
photoionisation sources, e.g. AGN vs. shocks vs. star-formation, R > 4500 is required. In
many cases di↵erent ISM diagnostic lines are widely separated in wavelength—for example,
[OII]�3726,3729 vs. [OIII]�5007—and so simultaneous wavelength coverage over at at least
1500 Å would help to avoid significant observational overheads. In the case that only narrow
wavelength ranges are available, simultaneous coverage of at least 400–500 Å is su�cient to
observe sets of the most useful diagnostic lines (e.g. H�+[OIII], or H↵+[NII]+[SII]) as long as
the central wavelength can be freely changed.
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Figure 1: Simulated IFU observations of a galaxy at z = 0.05 with the proposed 900 ⇥ 900 and 75 mas spaxels.
From left to right, panels show the recovered S/N in the H↵ line, gas-phase metallicity, and the
spatially-resolved BPT diagram assuming 1 hr of on-source integration. Input line fluxes were based
on observations of M83 from the TYPHOON survey, resampled and dimmed to z = 0.05. Such
observations would enable resolved studies of star-formation and the ISM, the e↵ect of di↵erent
environments, and quenching for an unprecedented sample of galaxies at z < 0.1.
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INSTRUMENT AND SCIENCE SIMULATIONS
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KEY SCIENCE SIMULATIONS: HIGH-Z GALAXIES - IMAGING

WP Mannucci et al.
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KEY SCIENCE SIMULATIONS: HIGH-Z GALAXIES - SPECTROSCOPY

INSTRUMENT AND SCIENCE SIMULATIONS

PreliminaryPreliminary

S/N

Long exposures –
potentially large 
multiplex benefit

Re = 65mas Re = 100mas

WP Mannucci et al.
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▸Can derive spatial info for I<24 – use this as limiting magnitude
▸Typical target density in COSMOS field is ~5 per MAVIS field

KEY SCIENCE SIMULATIONS: HIGH-Z GALAXIES – TARGET DENSITY

INSTRUMENT AND SCIENCE SIMULATIONS

S/N

WP Mannucci et al.
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▸M-IFU takes full 
advantage of the 
large corrected field
▸Unique hi-res 

follow-up machine 
for e.g. blind 
MUSE+GLAO 
surveys

KEY SCIENCE SIMULATIONS: 
BENEFIT OF MULTI-IFU

INSTRUMENT AND SCIENCE SIMULATIONS

HST	

MUSE	WFM	

MAVIS	

MUSE+GLAO, 
FWHM=0.4”

MAVIS, 
FWHM=30mas

5hr expsure, 
photometric 
model from 
Tortorelli+18

M-IFU, 
1.5x1.5”

Single IFU, 
3x3”

WP McDermid
WP Moretti et al.
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▸Similar number of spectroscopy & 
imaging cases (>50% use both)

▸U+B bands useful
▸30” FoV adequate

SUMMARY OF REQUIREMENTS -
IMAGER

INSTRUMENT REQUIREMENTS



www.mavis-ao.org Richard McDermid - MAVIS Overview, VLT 2030, June 2019

MAVIS WORKSHOP, 7-9 MAY 2018www.mavis-ao.org

ORGANISATION

CONSORTIUM, MERGED

AO system engineering 
Opto-mechanics 
Instrument Software  
NGS WFS

Simulations 
Post-processing 
AO Control

Post-focal instrumentation: 
Imagers, spectrograph, 
image slicer or fibre pick off 
Management 
LGS WFS 
RTC, AO expertise

National Optical Astronomical  
Instrumentation Capability (to come)

GTO 150 nights

MAVIS WORKSHOP, 7-9 MAY 2018www.mavis-ao.org

ORGANISATION

CONSORTIUM, MERGED

AO system engineering 
Opto-mechanics 
Instrument Software  
NGS WFS

Simulations 
Post-processing 
AO Control

Post-focal instrumentation: 
Imagers, spectrograph, 
image slicer or fibre pick off 
Management 
LGS WFS 
RTC, AO expertise

National Optical Astronomical  
Instrumentation Capability (to come)

GTO 150 nights

SUMMARY OF REQUIREMENTS –
IFU TYPE

INSTRUMENT REQUIREMENTS

▸Monolithic IFU 
▸Multiplex desirable
▸3” FoV seems adequate
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SUMMARY OF REQUIREMENTS -
SPECTROGRAPH

INSTRUMENT REQUIREMENTS

▸Key range: 400-900nm
▸R=5,000 satisfies most, but 

options for 1,000-10,000 desirable
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▸White Papers demand broad range of requirements – need to down-select
▸Scientific Impact: Addressing important and timely science questions?
▸Detailed Feasibility: Is the S/N, target density, sky coverage, etc. sufficient?
▸Competitiveness: Compare with existing/planned facilities

▸MCAO in optical has never been done before – need to establish feasibility
▸Sky coverage - No compromise approach, test against ‘real life’ use cases
▸Number of LGS sources – May need more than 4 to meet requirements

▸MAVIS will be a facility instrument, and so must be:
▸Versatile – Maximise sky coverage, rich discovery space, multiple use-cases
▸Sensitive – Maximise throughput and sensitivity
▸Stable – Allow deep-exposures, high repeatability, high-quality astrometry
▸Robust – Push-button operations, high up-time, minimal modes

CHALLENGES TO BE SOLVED IN PHASE-A

NEXT STEPS
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MAVIS SCIENCE TEAM: 
COMPOSITION

NEXT STEPS

Community 
Input – Get 
involved!

Project Scientist
Richard McDermid

AAO-MQ
Gayandhi De Silva 

AAO-Stomlo
Trevor Mendel

INAF-Arcetri
Laura Magrini

INAF-Padova
Marco Gullieuszik

INAF-Roma
Giuseppe Bono

LAM
Benoit Neichel

Stars and 
Their Planets

Milky Way and 
Local Group

Resolving 
Galaxies

Intermediate 
Redshifts

Edge of 
Reionization

Co-Project Scientist
Giovanni Cresci

Australian MAVIS 
Community

INAF MAVIS 
Community

LAM MAVIS 
Community

Expertise 
by Theme
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Sign up for MAVIS emails:
http://bitly.com/join_mavis_list
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MAVIS PHASE-A SCHEDULE

NEXT STEPS

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

Phase-A
Kick Off

Mid-Term
ReviewProgress 

Meeting
Progress 
Meeting

Documents 
Delivered to ESO

Team Busy Week
Ø Down-selection of 

instrument baseline
Ø Update on PSF & sky 

coverage performance

Science Meeting
Ø Arcetri Workshop, 

November 4-8th
Ø Finalizing Science Case
Ø Build key Science projects

Phase-A 
Review

Publish 
Science Case

Engage 
Science Team

Ø Release White Papers
Ø Review requirements
Ø Establish key work 

packages

Team Busy 
Week
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