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{Focus Nasmyth B UT4
Deformable Secondary |1170 actuators .
Mirror
Laser guide stars 4 x 5-10 Watts
. |Instrument Integral Field Spectrograph f
[Number of IFU units |24
Detectors 4k x 4k Deep depletion CCD
* | Simultaneous 480 - 930 nm (hominal) ,
Wavelength Range 465 - 930 nm (extended)
Resolving Power 1750@465nm - 3750@930nm
"< Datacube Size 1570 MB
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Wnda-'leld Mode E

Field of View 1x1 arcmin? &
Spatial Sampling 0.2x0.2 arcsec?

: Spectra/Exposure 90,000 ’

‘ Sky Coverage in AO | 70% @ galactice pole
99% @ galactic equator

* |AO Energy gainwrt |x2 :
seeing

o
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- 'PNIC- PNG Apr'll 08 ~
Field of View 7.5x7.5 arcsec?

Spatial Sampling 25x25 milliarcsec?

-

Spectra/Exposure | 90,000

| Spatial resolution  |5-10% Strehl Ratio @ 650nm
10%-20% Strehl Ratio @ 850nm
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7.5"x7.5" science !iel!
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« ' WOASIS

— 10x7 arcsec?
— 0.27 arcsec
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O
— 25 mas sampling —
— 7.5x7.5 arcsec? . A — MUSE NEw
" STNFONI

— 25 mas sampling
— 0.8x0.8 arcsec?




o]e] deTection
80 hours
0.8 arcsec seeing

1.1 arcsec seeing
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. " Stellar populations .
" Nearby galaxies _
® Formation and evolution of galaxies /
‘ '
: ’
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" Gaia spectroscopy will be
limited in crowded fields

® MUSE can complement:

— Low-extinction regions
allow optical study of
galaxy disk/bulge

— Study of MW clusters

otsdam = Toulouse - Zurich
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ed Stelltir®
scopy: X-6al -

" Survey of nearby dlSk
galaxies
— 25 exposures of 4 hour:
5x5 arcmin? :
" Search for /
— Massive stars -
= 1000/galaxy
— Planetary nebulae
= ~100/galaxy
k- [ — HIT regions
O I — Rare objects b

= Exotic stars (LBV, B[e])

e = SNR, novae, ultra-
luminous X-ray source

o, — Diffuse ISM
.
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VeIOC|ty f|elds stellar motlons reveal dlsks and decoupled cores " |
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Super ar clusil'q:s m 43
,#ergers o 4 A

MUSE Fov

Largest scale for forming super star 4
clusters ~500 pc

Fragmentation
Blowing the seed GMC

-
ARl Bastian et al |
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Milosavljevic & Merritt,
2001, AJ, 563, 34
-

Rotation Velocity

Velocity Dispersion

" Stellar dynamics at 0.05" scales - black hole masses
and formation scenarios

" Optical spectra give stellar populations and gas
3 properties ‘for free'

~ ® Low background allows low-surf. brightness objects
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® MUSE ideal for complex nuclear
+ emission regions on pc scales

® Spectral information yields new
insights over imaging fluxes

® Improved continuum removal
@ , gives fainter limits

~

( sun)) WHMA
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MU SE"S spec'l'ro§t:opy\ at 2=0.5- 1
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v Evolution of the star formation & metal o
enrichment histories of spheroids, disks &
irregulars over the last 10 Gyr

v' For each galaxy, relationships between local “.
*  kinematics, gas metallicity & reddening, and
the stellar population ages & metallicities

. ' v Census of the 0.5 < z < 1.0 galaxy populations
at level of details comparable to SDSS

- V' Crucial tests for galaxy evolution scenarios
®. (eg.downsizing)

-
o
. W
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SpaTnally-resolved kinematics from 2D -

velocity fields in emission lines

At z~1, the velocity field can be mapped /
b, With MUSE to ~2 x disk scale length ™ |

Emission-line SB

SPH dynamical simulations

(courtesy of V. Debattista & L. Mayer)
' MUSE 80h integration

» . ol oo Disk galaxy at z~1 with h=0.4"
~ Total lifie flux AB magnil F(EL): 10-17 er\gs—lcm-z

“é

Velocity Field

— 1 kpe
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Stellar populations

. MUSE .
InpUT SFH/Z specfpum

At z~1, the spatially-resolved
*stellar ages & metallicities of

input SFR, [Z/H]

»
_'-
galaxuas should be recovered =
from MUSE spectra E
®
o s
= s
™ Simulations using BCO3
MUSE 80h integration Y. il | —
. Galaxy at z~1 with S/N=15 spectra a2
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. Get everything! |
" —Eliminates pre-imaging e U

— Eliminates pre-selection o '
— Observe only once

' — Attack multiple science Y
topics simultaneously =

—Large discovery space e
for serendipitous S »
sources :
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—rr MUSE: 10,000 LAE in 1000h &

Rauch et al.
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p.28 ESO « GM+tinoen -'Lélden - Lvon - Patsdam = Toulouse - Zurith




LD

& 450 galaxies

529650 » G inaen AL

One deep field (80 hours)

32 i

2.8

| 47

ngh z Lyo emitters t
Reionization
Intermediate z galaxies:
Fluorescent emission #
Feedback processes
Gravitational lensing

Spatially resolved
spectroscopy

Late forming pop ITI
Active galactic nuclei
Merger rate

Development of dark
halo
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o Call for Idea KO phase A ¢DR  Council
Approval
Design Phase
OPDR PDR OFDR FDR
E | Jan. July July Dec. Nov. .
> -
MAIT Phase Commissioning i
2009 2010 2011 2012
: T T
. IFUMIA S/SMIA PAE PAC
o Feb. Oct. July July

.- -
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: 2012, &
. Start of .
T 255 6TO
nights
program

Are we
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" 2nd generation VLT |

instrument®- 488 = & LATT NOVA & ESO

" 24.FFUs(slicer l - (W12 18w € (inc! 185 FTE)
SPCCTI"OQI"GPH + e -r':"-. : Ju yZOlIPAE ‘

1| defector). . -. ¥ 255 GTO nlghTs |

" AOQ 2"d/gen syst
4 Jaser guide stars .. For'l‘naLrlon & evolution of

| ™ 400 M pixels/exposure [ galaxies .

|'® 80 hours integration m : Near'lby CSlJalfl’;;eS
: 7 ji Resolved stellar

9. 2 = populations
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