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MUSE
๏ Multi Unit Spectroscopic 

Explorer (MUSE)
๏ Recently installed at VLT
๏ 24 Integral Field Units 

(IFUs)
๏ 4800-9300 Å (1.25 Å/px)
๏ 1’x1’ FOV (0.2”/px)
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1 Introduction%

1.1 Scope%
The! MUSE! User! Manual! provides! extensive! information! on! the! technical! characteristics! of! the!
instrument,!its!performances,!observing!and!calibration!procedures!and!data!reduction.!The!goal!is!to!
provide!all!pieces!of!information!and!advice!necessary!for!MUSE!users!to!prepare!their!observations.!
It!is!intended!for!MUSE!users,!and!as!such!it!is!written!from!an!astronomer’s!perspective.!

1.2 MUSE%in%a%nutshell%
!

!
!

!
!

MUSE,!the!Multi!Unit!Spectroscopic!Explo%rer,!is!a!secondGgeneration!VLT!instrument!located!on!the!
Nasmyth!platform!B!of!the!VLT!UT4.!It!is!a!largeGformat!integralGfield!spectrograph,!based!on!imageG
slicing!technology,!and!has!a!modular!structure!composed!of!24!identical!Integral!Field!Unit!modules!
that!together!sample!a!contiguous!1!arcmin2!field!of!view!in!Wide!Field!Mode!(WFM)!sampled!at!0.2!
arcsec/pixel.!Spectrally,!the!instrument!samples!most!of!the!optical!domain,!with!a!mean!resolution!
of!3000.!MUSE!will!initially!be!used!in!seeing!limited!WFM!only.!
!
MUSE!will!later!exploit!the!VLT!Adaptive!Optics!Facility!in!combination!with!the!GALACSI!AO!module.!
When!offered,!it!will!provide!Ground!Layer!AO!correction!for!the!WFM.!In!the!future,!a!Narrow!Field!
Mode! (NFM)! will! also! be! made! available,! and! will! cover! a! ~7.5! arcsec2! field! of! view! sampled! at!
0.025”/pixel! with! Laser! Tomography! AO! correction.! A! view! of! the! instrument! attached! to! the!
telescope!is!shown!in!Figure!1.!The!main!instrument!characteristics!are!summarized!in!Table!1.!MUSE!
was!built!by!a!Consortium!involving!institutes!from!France,!Germany,!The!Net!herlands,!Switzerland!
and!ESO.!Name!of!the!institutes!and!their!respective!contributions!are!given!in!Table!2.!

Figure%1:%View%of%the%MUSE%instrument%at%the%Nasmyth%focus%of%the%VLT%UT4.%

%
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๏ Merging cluster
๏ z=0.348
๏ σ≈1500 km/s

MUSE FOV
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Observations

๏ Science Verification
๏ June 25th & 29th
๏ PIs: K. Caputi & C. Grillo / B. Clement
๏ 3.1 hours total exposure time
๏ Standard pipeline reduction
๏ 3D datacube
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MUSE data



AS1063 by MUSE

MUSE data
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Cluster members
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Cluster members
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High-z galaxies
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Lyman-𝛼 Emitters
z=6.107 z=4.113

z=3.116 z=3.117
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Lyα- profiles
๏ 5 LAEs
๏ z=3.116; 3.117 (new!); 

3.228 (new!); 
4.113 (new!); 6.107

๏ Narrow, FWHM=2.5Å
๏ Asymmetrical
๏ Double peaked with 

small separation
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Presence of AGN

๏ Multiply lensed LAE at 
z=3.116

๏ UV emission lines
๏ C IV, He II, O III], and   

C III]
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New z=4 LAE

Figure provided by Dan Coe



AS1063 by MUSE

z~6 galaxy pair?



AS1063 by MUSE

z~6 galaxy pair?
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Conclusions
๏ MUSE is ideal for observing clusters
๏ 53 redshifts determined with 3.1 h exposure

๏ 34 cluster members, 29 new
๏ 17 galaxies at higher z, 10 new

๏ Possible z~3 AGN found
๏ New z=4 LAE found, consistent with models
๏ Wide range of science
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๏ June 15-19
๏ Groningen
๏ Abstract deadline: 

March 22nd
๏ www.astro.rug.nl/

archeocosmic

http://www.astro.rug.nl/archeocosmic
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Emission lines

Line λ low-z high-z
Hα 6562.8 - 0.42

[O III] 5006.8 - 0.86

Hβ 4861.3 - 0.91
[O II] 3726,3729 0.29 1.50
C III] 1907, 1909 1.52 3.88
C IV 1548, 1551 2.10 5.00

Lyα 1215.7 2.94 6.65
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Line ratio’s

Measured AGN1 Hot O-stars1

C IV 17.3 1 1

He II/C IV 0.20 0.10-1.51 0.03

O III]/C IV 0.25 0.59-0.71 0.24

C III]/C IV 0.29 0.49-0.57 0.29
1Binette et al. 2003, A&A, 405, 975



AS1063 by MUSE



AS1063 by MUSE

Photo-z estimates
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MUSE
๏ Wide Field Mode:

๏ 1×1 arcmin2 FOV
๏ 0.2” per spaxel

๏ Wavelength:
๏ 4800 - 9300 Å
๏ 1.25 Å per spaxel

๏ Spatial accuracy ~0.12”
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2.2.5 Spectral%format%

%
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Figure%9:%Overview%of%the%splitting%of%the%field1
of1view% from% the% fore1optics% to% one% of% the%
MUSE% detectors.% Left:% splitting% of% the% MUSE%
FOV% into% 24% sub1fields% entering% each% channel.%
Center:% shape% of% the% entrance% slicer% on% sky,%
with% 4% stacks% of% 12% slices% (numbered% in% red%
from%1%to%48)%covering%a%2.5%x%60”%field.%Bottom:%
location%of%each%slice%on%the%detector,%with%the%
corresponding%wavelength%range.%
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