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BlueSi:

Creating full scale and full feature cubes
as expected from the BlueMUSE data reduction
pipeline.

Technical specs as close as feasible.
All data content is simulated.

Level of detail on cube level (*)
(no CCD simulation or light path rendering).

BUT including environmental conditions.
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Globular Cluster NGC3201
Left: 4x4 FOVs BlueSi in
‘MUSE’ mode.

Right:
1 FOV real 
MUSE data.

data+scene:
Sven Martens
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A single ‘slice’ with identical scale/cuts. Simulated vs real.
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Why?
- science feasibility tests
- flexing tool chains and analysis tools
- tuning required S/N, sky, moon, Obs
- learning about BlueMUSE’s strengths & quirks
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For example:
rectangular pixels.

Top: single obs, ‘in X’
Bottom: added ‘X’ and ‘Y’
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For example:
rectangular pixels.

Top: single obs, ‘in X’
Bottom: added ‘X’ and ‘Y’

‘X&Y’ – square pixels



Template: BMU-00002

BlueSi – Data Simulation (A430)

Text

Example #2: noise characteristics.
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example #2

Granularity of noise. 
Impact of covariances 
derived from 3D 
autocorrelation in 
observed noise.

Work in progress…
(+ DRS,
 Peter Weilbacher)

MUSE

BlueSi

MUSE

BlueSi+COV
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Why?
- science feasibility tests
- flexing tool chains and analysis tools
- tuning required S/N, sky, moon, Obs
- learning about BlueMUSE’s strengths & quirks

What (is being done)?
- a (Python) code reading in a scene definition
and creating one (or several) data cubes
…coming up next…
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What (is being done)?

A simple external 
configuration file.
→ contains conditions

Usually not specific to
the science case!
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What (is being done)?

A simple external 
configuration file.
→ contains conditions

Usually not specific to
the science case!

raw input 
or new scene?
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What (is being done)?

Another file: describing the science scene.
(unless a ‘raw’ cube is being used)
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A ‘raw’ cube:
no LSF, PSF, sky, noise
(sub-pixel placement)
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BlueSi:
full cubes of
30 Dor at
different
distances
In MUSE mode.

Bottom right:
BlueMUSE mode

1 Mpc 0.5 Mpc 1 Mpc0.1 Mpc

0.075 Mpc original
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here in linear 
scale. 

(magnitudes 
scaled with 
distance by 
Norberto)

1 Mpc 0.5 Mpc 1 Mpc0.1 Mpc

0.075 Mpc original
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Why?
- science feasibility tests
- flexing tool chains and analysis tools
- tuning required S/N, sky, moon, Obs
- learning about BlueMUSE’s strengths & quirks

What (is being done)?
- a (Python) code reading in a scene definition
and creating one (or several) data cubes
…coming up next…

How can my science interest be covered?
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What (is being done)?

Another file: describing the science scene.
(unless a ‘raw’ cube is being used)
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A plain CSV input file + all the required synthetic spectra
- wavelength coverage BlueMUSE (+MUSE)
- spectral resolution / sampling
- air / vacuum

+ physical models / algorithms
- extinction (universal)
- rotation broadening?
- LAE model? (Tanya, John)
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30 Dor scene #1
from Norberto

left:BlueSi
right: MUSE

Scene based on 
fully analysed 
objects only.
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BlueSi now:
based on photometric HST
catalog.
Estimation of the stellar 
parameters based on the colors 
and synthetic isochrones
(no Teff, log(g) ).
~ 3,000 stars (Tlusty + PHOENIX)
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Text

Exemplary extracted spectrum from BlueSi cube in MUSE mode
and model fit by Norberto.
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Text

First input-output comparison for MUSE specs by Norberto.
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Text

Exemplary extracted spectrum from BlueSi cube in 
amazing BlueMUSE mode and model fit by Norberto.
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Text

Input-output comparison for the BlueMUSE cube by Norberto.
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What is next?
- test methods/tools/science on
  exisiting simulations (stars)
- extend 30 Dor (diffuse gas)
- CREATE NEW SCIENCE objects  (SpinSim?, other input)
- Simulation of:

→ specific technical parameters 
* ADC?
* spectral/spatial
  variation LSF/PSF
* rectangular pixels

→ specific observing conditions
* exposure times
* sky models


