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MUSE on the VLT

First light February 2014, GTO start October 2014
Total 250 GTO nights, 2014-2019
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Multi-Unit Spectroscopic Explorer

• 24 IFUs, 48 „mini-slits“ 
(clices) per IFU

• Spectroscopic range: 4650A-
9300A, R ~ 1750-3500

• Field of View: 
WFM 1'x1', sampled at 0.2''
NFM sampling 0.025''

• AO mode planned

• 90,000 spectra
(300x300 pixel)

...

...
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MUSE science examples

• Deep field (up to 80 h): Ly-α emitters, 
quasars, …,

• Galaxy evolution,

• Globular clusters, 

• Planetary nebulae, extended objects, ...
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Pixel table
(~350·106 Pixel)

MUSE data reduction system

5

Raw images
(24·4k·4k)

Pixel table
(~350·106 Pixel)

Master Bias

Master Flat

Geometry table

Wavecal table

Pixel quality table

Pixel table
(~350·106 Pixel)

Data cube
(~300·300·4k)

Instrument response

Telluric absorption

Sky continuum

Sky lines

Line spread function

Astrometry

:

:
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Data handling requirements

• Complex data reduction scheme

• Multiple uses of the same data

• Coordinated, reproducible data reduction

• Reference reduced data set

• Science at the detection limit

• Distributed system (7 sites)

• Complex quality control

• Ongoing evolution of data reduction software
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• Data size:
– Raw ~2 GB/exposure

– Pixel table ~10 GB/exposure

– Reduced data cube ~3 GB/exposure

• Data rate: ~100 GB/night, incl. calibration data

• Total data for GTO: >~150 TB

Data rates
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Collecting expertise for Muse-WISE 

Muse-WISE

Data reduction Quality control

MUSE consortium

Data organization

Astro-WISE
(Groningen)

Instrument know-how
Science expertise

Database expertise
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Muse-WISE

Muse-WISE data flow

ESO (VLT)

Ingest
(Groningen)

Quality Control
(Toulouse)

Data reduction

Leiden

Lyon

Potsdam

Göttingen

Toulouse

Zürich
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Muse-WISE server structure

Database
(Groningen)

Backup
Database
(Potsdam)

Data server
(Groningen)

Data server
(Potsdam)

Data server
(Toulouse)

Compute server
(Groningen)

Compute server
(Potsdam)

Compute server
(Toulouse)

Clients
(Potsdam)

Clients
(Lyon)

Clients
(Toulouse)

Clients
(Zürich)

Clients
(Göttingen)

Clients
(Leiden)
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Interface to Pipeline code Interface to Muse-WISE

Muse-WISE pipeline integration

muse_bias.xml
Recipe metadata

muse_aux_frames.xml
Metadata for external 

calibration files

muse_raw_frames.xml
Metadata for raw data files

XSLT processing

ESODFS
DIC.MUSE_QC
Quality control 

metadata for ESO

VLTSPE
MUS_xxx.doc

Pipeline 
documentation

recipe_bias.py
Muse-WISE

Python classes

Target 
processor 

configuration

muse_bias.c
Recipe 

framework code

muse_data_format.xml
Data format descriptions
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Muse-WISE client access

• Access 
– via Python API (interactively or from a script)

– Web user interface

• Data organized by projects
– Commissioning, Science verification,

– GTO, 

– Various technical and testing projects

• Fine graded acess rights per project
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Muse-WISE Python interface
Python integrated in command line client

Query the Muse-WISE database for (raw) BIAS files

query = BIAS.DATE_OBS == datetime(2014,1,31)
for bias in query:
    print bias.filename

Create a data cube with specific cosmic ray parameters

pars = { 'crtype':'median', 'crsigma':20 }
dpu.run('scipost', date=date, commit=True, p=pars)
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Muse-WISE web interface
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Muse-WISE quality control interface
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Muse-WISE quality assurance
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Automated data processing

• Automatically build data on request

• Automated dependency system, by default based on 
calibration plan

• Standard calibration data built in advance

• Reprocessing of data if needed

• System keeps track of processing history
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Muse-WISE processing interface
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Outlook

• Implementation is almost complete

• Do the processing of the GTO data

• Evolution of the data reduction system
– observation modes (NFM, AO)

• Integration of science ready data
– Catalogs
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Summary

• MUSE (GTO) science will benefit from a centralized data 
management system

• Cooperation of
– Astro-WISE Groningen (data management 

expertise)

– MUSE consortium (instrument expertise)

• Integration of the MUSE pipeline

• Fine grained access control possible

• Automated data processing

This work is supported by the BMBF-Verbundforschung 
(grant no. 05A14BAC)
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