. -
-
. . -

: 'LYrr\\’ah Alsﬁa Em,i'r..‘r'e'rs'
“with VLT/MUSE

Bruno Guiderdoni
Centre de Recherche Astrophysique de Lyon

On behalf of the MUSE Consortium




..ES.O ~6&#ing,e ‘deen Lyon fo‘tsdam Toulousz Zurich

~ ' .




_’oﬁ.;, .-"i.\ ,',' ., " : B ' R , ) = 'o \& . 2 F .
TEMr cEv. Spectroscok rveys with an IFU
M(;E’ pEcTr o 5'4\ ys with uad

.Get everything
—Eliminates pre-imaging
* —Eliminates pre-selection

— Observe only once (image
v +spectra)

— Attack multiple science
topics simultaneously

—Large discovery space for
serendipitous sources
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» The Multi-Unit Spectroscic Explorer: A new stable, high-
throughput IFU spectrograph with a 1 armin? FOV' and Q@
@, spectral resolution of R=1800-3800, working at 0.4-0.9 um,
~ and assisted by AO. .
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= Challenges
— Achieve high throughput
— Achieve high spatial resolution
— Achieve high optical quality
® Innovations
— Slicer: Advanced concept

— Spectrograph: new concept adapted to small industrial
series

— Grating: VPHG with broad response
— Small series industrial development
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% M SE% Instr'uﬂ?ent ‘Overview
Focus Nasmyth B UT4

Deformable Secondary |1170 actuators
Mirror

| Laser guide stars 4 x 20-25 Watts
Instrument Integral Field Spectrograph
Number of IFU units 24

Detectors 4k x 4k Deep depletion CCD

* | Simultaneous Wavelength 480 - 930 nm (nhominal)
Range 465 - 930 nm (extended)

Resolving Power 1750@465nm - 3750@930nm
Datacube Size 1570 MB
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Wld& leld Modé '

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 gain wrt X2
Seeing
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Winlight ISS prototype, full slicer
January 2008

W'.inligh‘r ISS prototype, 5 slicer
December 2007
&
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B 0OASIS
— 10x7 arcsec?
— 0.27 arcsec sampling
— 0.6 arcsec resolution
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- Expected
MUSE WFM
- Xshooter

- FORS?2

- VIMOS-IFU
- FLAMES-IFU

.+ ESO = G&tingen -\L&den - Lyon - Potsdam = Toulouse - Zurjch |
) o ’ 48 : - R - [



e e : “"‘.; o
MU SE - Spatic
- T\lon AO :
WFM AO median Cn? profile

Dimm seeing: 1.1 arcsec 0.65 arcsec
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500 600

. 1019 erg.s'1.cm-2

5o detection

80 hours

0.8 arcsec seeing
1.1 arcsec seeing
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7.5"x7.5" science field
g
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’ Plarmmg' gh 3

Pre Phase A & Phase A

2002 2003
L)

Design Phase
2006 2007
L T 1

OFDR
Dec.

MAIT Phase Commissiohing
2009 2010 2011 2012

T T L) T T

FDR IFU MIA S/5 MIA PAE PAC
Mar. Sep Dec NITLY, July
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Lymao& emitters: .

Preducﬂon vs. data -

FORS2,

f]\, vy V¥ Rauch et al.
S0 e 1 92h => 27 LAE @z=3 in Az = 1
5 10 L deep | and with >10-8 erg/s/cm?
- .
N , 1 -FOV x5.5
1 | ' = * _AZ X 3.6
—~ | S -No edge loss
s : 5<z<6 e - -Spatial Resolution x 4
3 | 'SR  -R-2000-4000
—— 2 S |

N

10-20 10~ 10-1® 10-17 10-18
F(Ly «) (in erg/s/cm?2)
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F... consistently
computed with the

" MClya transfer code,
within the GalICS semi-
analytic model of
galaxy formation

100.000 £

SFR > 20Mg.yr™'

10.000; z~ 3 1 < SFR < 20Mg.yr™

1.000 ¢

0.100F --7

dN/d(log(fesc))

0.010 -

0.001 L

Distribution of Lya escape fraction
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Rauch et al.
Lya LF

T mass resolution effect

£ —.—.— model (only SFR > 20Mg.yr™")

LA & Van Breukelen et al. (2005>| §
*¥ Cowie & Hu (1998) =

1

42 43
logL,,, (erg.s™)

See Garel et al. 2009, poster
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Exp. Time Flux Limit [Fed] op oy seia | nb fieis| Tl |

objects

lh 5 10-18 2.8<z<4 27 200 5400

4<7<6.7 8 200 1600

10h 1.110°18 40| 4000

2.8<z<4
4<7<6.7 40 2800

80h 3.9 1019

4<7<6.7

80h 1.3 1019

4<7<6.7 130

In cluster field. Assume a Total : about 15 000 sources [
typical factor 3 magnification for a large, 1000 h programme [
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s TR TN - el d proper’rues O‘Gal&ues
o~ M[ ' )E" from Deep LymafsBreak qnd Lyman Alpha searches

<M, ..> <l ,g>

(MSUH) (MSUH)
7=3 LBG6 R,;<25.5 [3.61010 (261012 |247

20101 & 2.8<2<6.7 3.4 10 1.2 102 27.1

4 10°1% & 2.8<z<6.7 1.2 1010 4.6 10! 27.7

{3 101° & 2.8<z<4 44 10° 3.4 101 284

310" & 4<z<6.7 2.8 10° 1.2 10! 29.3

ESO G&hngen ‘Leﬂden Lyon t’o‘tsdam Toulousz: 7ur-12h |



High z Lyo emitters

Reionization

Intermediate z galaxies
Fluorescent emission .
Feedback processes ’
Gravitational lensing

Spatially resolved spectroscopy _
Late forming pop IIT (?) .
Active galactic nuclei .
Merger rate -
Development of dark haloes

One deep field (80 hours)

450 galaxies
galaxie 6.7
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ML :.\)F <MUSE: Uttra- Deep Fleld

. ® Simulation of an 80 h

" MUSE observation of
lensed Lyman alpha
emitters behind a
cluster with an
Einstein radius 30
arcsec.

® Colours code redshifts
between 2.8 and 6.7
(redder is higher z)
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FIMUSE . - -f'MUSefas'r facts ">
‘ 2na gener'a’rioanLT " CRAL, AIG, AIP,ETH, LATT, g.:'..

. NOVA & ESO
Instrument . m21.8 ME (incl 185 FTE)
24-TFUs (&licer + - |m \Ju2011 PAE-

spectrograph + de’rec'ror) ®.7255 GTO nights
AQ 2 gen system ‘lgg]_t_ﬂ__ |

laser guide stars | [ ———

: _~ " Formation & evoluﬁon of
400 M pixels/exposure N e

80 hours inTegr'GTijon -, Near'by galaxies
" Resolved stellar populations
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