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What is astronomy?

Astronomy (from Ancient Greek αστρoνoµiα (astronoḿıa)
’science that studies the laws of the stars’) is a natural science that
studies celestial objects and phenomena.
It uses mathematics, physics, and chemistry in order to explain
their origin and evolution.
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Sub-fields of astronomy

Astrobiology

Astrochemistry

Astrometry

Astrophysics

Cosmology

Planetary geology

...
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What are astronomers dealing with nowadays?

Exosolar planetary systems:
Can we find other planetary systems that look like the Solar
System?
Can we find Earth-like planets in another’s star’s habitable
zone?
How do planetary systems form and evolve?
Can we find evidence for life elsewhere?

Violent events:
How and why do some solar active regions produces huge
flares?
could flares of other further stars produce damage to us on
earth?
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first ever black hole image reconstruction
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Hubble telescope and one of its images

Hamza BA-MOAMMED & Sara EL-KALLOUTI ENSIAS AI Club

Applications of ML in Astronomy 10



Summary About Astronomy Major challenges ML in astronomy Our vision end

Hamza BA-MOAMMED & Sara EL-KALLOUTI ENSIAS AI Club

Applications of ML in Astronomy 11



Summary About Astronomy Major challenges ML in astronomy Our vision end

Hamza BA-MOAMMED & Sara EL-KALLOUTI ENSIAS AI Club

Applications of ML in Astronomy 12



Summary About Astronomy Major challenges ML in astronomy Our vision end

Hamza BA-MOAMMED & Sara EL-KALLOUTI ENSIAS AI Club

Applications of ML in Astronomy 13



Summary About Astronomy Major challenges ML in astronomy Our vision end

Hamza BA-MOAMMED & Sara EL-KALLOUTI ENSIAS AI Club

Applications of ML in Astronomy 14



Summary About Astronomy Major challenges ML in astronomy Our vision end

Example topics

Signal detection

Object classification

Stellar spectral parametrization

Galaxy and quasar spectral parametrization

(Galaxy) morphological classification

Time series

Spatial clustering

Population analysis

Class discovery

Large scale structure
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How we’ll proceed?

teams of 5 people: 2 data + 2 training (1A) + 1 member 2A

1 subject per team

up to 20 teams

the work will be mentored by the data and training heads
mainly, and occasionally by other volunteers

an eventual collaboration with a Moroccan astronomic team
for scientific review of the astrophysics part (guess who!)

parallel training sessions also on the engineer and researcher
tools (Git and Github, LaTeX, ResearchGate, article redaction,
etc..)
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Webography

NASA Slides

Max Planck Institute Seminary about ML applications in
Astronomy (2011)

NumPy Documentation

SDSS-V

Sloan Extension for Galactic Understanding and Exploration
(SEGUE)
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