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MUSE, a second-generation integral-field spectrograph for the VLT François Hénaulta, Roland Bacona, Christophe Bonnevilleb, Didier Boudona, Roger Daviesc, Pierre Ferruita, Gerry Gilmored, Olivier Le Fevreb, Jean-Pierre Lemonniera, Simon Lillye, Simon Morrisf, Eric Prietob, Matthias Steinmetzg, Tim de Zeeuwh aCRAL



- Observatoire de Lyon, 9, Avenue Charles André, 69230 Saint-Genis-Laval, France, bLaboratoire d'Astrophysique de Marseille, Traverse du Siphon, 13376 Marseille, France, cUniversity of Oxford, Astrophysics, Keble Road, Oxford, OX1 3RH, UK, dInstitute of Astronomy, Madingley Road, Cambridge CB3 0HA, UK, eInstitute for Astronomy, ETH Zentrum, 8092 Zurich, Switzerland, fPhysics Department, University of Durham, Durham DH13LE, UK, gAIP, An der Sternwrate 16, 14482 Potsdam, Germany, hSterrewacht Leiden, Postbus 9513, 2333 CA Leiden, The Netherlands INSTRUMENT REQUIREMENTS SCIENTIFIC REQUIREMENTS Angular FoV dimensions Angular sampling Spectral range Spectral resolution



SCIENCE CASE •



Study of intrinsically faint galaxies at high redshift, including determination of the luminosity function, clustering, etc Detection of Lyman α emission out to the epoch of reionization and determination of the nature of the reionization Detection of population III stellar populations out to z=5 Map the growth of dark matter halos Study the link between the evolution of the IGM and star formation Study the physics of Lyman break galaxies, including their winds and feedback to the intergalactic medium Identification of very faint sources detected in other bands Detailed study of luminous distant galaxies Serendipitous discovery of new classes of objects



• • • • • • • •
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FOCAL PLANE CHARACTERISTICS Pixel number 4096 2048 Pixel/sample 1 2 Pixel size 15 µm Output F/D number 1.93
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Cross-dispersion direction Dispersion direction Cross-dispersion direction Dispersion direction



IMAGE SLICER REQUIREMENTS Slicer mirror dimensions 79.4 x 59.5 mm Slices number 38 Entrance F/D # 102.3 Entrance pupil position º -3 m Magnification factor 0.03 Pseudo-slit length ¥ 96.13 mm
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Camera



Nominal High resolution From 0.6 to 1 µm



VLT INTERFACE REQUIREMENTS Telescope pupil diameter 8m Telescope F/D # 15



Enlarger/ Anamorphoser



CCD plane



1 x 1 arcmin 0.2 arcsec 0.48-1 µm 1500 at 0.6 µm 3000 at 0.6 µm 80 % of encircled energy within 0.2 arcsec (1 sample) 80 % of encircled energy within 0.4 arcsec (2 samples) ¥ 30 %



Split focal plane



Spectrometer pseudoentrance slit



Collimator



Image slicer



Pupil and Slit mirrors



Slicing mirrors



Sub-FoV



Output beam



Spectrometer



10 deg.



MUSE overall architecture e Entranc beam



Fold mirrors (x24)



Anamorphic MLA (crossed cylindrical arrays)



AO focal plane



Im a s lic ge er



34.9 mm



I ma s lic ge er



“Field” MLA



I ma s lic ge er



60.25 mm MLAs exit focal plane



S pe ctro m



I ma s lic ge er Spe



I ma s lic ge er



FoVsplitting MLA



Fold mirror



223.982 mm



ctro me te



r



Wide-Angle Enlarger



I ma s lic ge er



Advanced Image Slicer ete r



Spe c tro



me te r



Anamorphoser



10 deg.



3 mm Spe ctro me te r



Entrance beam from slicing mirrors



Spe ctro me te r



S pe ctro me ter



Output beam



Slit mirrors



6.384 mm



Pupil mirrors



Field-splitter in AO focal plane



MUSE on VLT Nasmyth platform
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INSTRUMENT PREDICTED PERFORMANCE
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384 mm 965 mm



R band



CASE



Magnitude (Cousin) R=1500 R=150



I band Flux erg.s-1 .cm-2
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