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Why?



Why ELT + MICADO?

● 39 m. mirror
● Photometric Imaging

- 0.8-2.4µm, >30 filters
- 1.5 & 4mas pixels, FoV 19” & 51”
- JAB~29.7, HAB~30.4, KAB~29.5
- JWST sensitivity, 6× resolution

● Astrometric Imaging: 50 µas
- complements Gaia: ~10 mag fainter

● High Contrast Imaging
- 1:10⁴⁻⁶ at 20-500 mas from center

● Slit spectroscopy
- 8000 < R < 15000

Strong Lensing
(Vegetti & Czoske)
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Crowded FieldsGalaxy Evolution Exoplanets

-> 10mmag rel. photometry,   50μas rel. astrometry,   1:10⁶contrast !



Why simulator during design?
    To meet stringent requirements

Simulator 
(ScopeSIM)

Prototypes (MicadoWISE) Archive 
(MicadoWISE)

Instrument Reference DB

ESO Pipeline
(C Structures / Programs)

Design 
Documentation

This talk

My main 

deliverable



Why ScopeSIM framework?
    To avoid reinventing the wheel … again
● Every instrument consortium 

spends time and effort 
developing their own simulator

● A common framework helps when 
comparing different instruments

MICADO, 
METIS,
HAWKI

NIRCam, 
WFC3

Univ Vienna 
1.5m, 0.8m

Armazones, 
Paranal, VLT, 
ELT, MAORY

JWST
Hubble

Available packages



What?



Detector + Instrument + 
Telescope + Atmosphere + ...

User target templates Instrument Package

Simulation engine
(ScopeSim)

HARMONI

MICADO

METIS

Custom images

Observation constraints

Output

Image
Cube

Spectrum
S/N

Star clusters

Galaxies

ELT
Armazones

MAORY
ASCII tables

What is ScopeSIM? A python framework for 
simulating instrument data

User

ScopeSIM templates
scopesim-templates.readthedocs.io

Instrument reference database
https://github.com/astronomyk/irdb

https://scopesim-templates.readthedocs.io/
https://github.com/astronomyk/irdb


ScopeSIM & Pyxel
What I like about ScopeSIM

● Modular design, matches data flow
● Computational efficiency
● End-to-end / multiple instruments
● Easy to extend

What I hope to find in Pyxel

● More accurate detector simulations



What is MicadoWISE? An data-centric approach

Simulator Input
(YAML Dictionaries)

MicadoWISE
(Python Classes/Objects)

Archive
(SQL Tables/Rows)

Instrument Reference DB

Data 
Centric 
Design

(VO-DML)

ESO Pipeline
(C Structures / Programs)

Documentation
(PDF, HTML)



How?
Live DeMo Demo



Live Demo
Based on

● https://github.com/astronomyk/ScopeSim/tree/master/docs/source/use_exam
ples/5-liners

● https://github.com/astronomyk/ScopeSim/tree/master/docs/source/use_exam
ples/notebooks

● https://gitlab.astro-wise.org/micado/micadowise/-/tree/master/notebooks



Conclusions:

 

kdleschinski@gmail.com

scopesim.readthedocs.io

 

hugo@buddelmeijer.nl

gitlab.astro-wise.org/micado/micadowise

(conda login/password: astro/wise)

● integrate your simulator in your design 
● use ScopeSIM

https://scopesim.readthedocs.io/en/latest/
https://gitlab.astro-wise.org/micado/micadowise



