Classifying galaxies from photometric data

Summary Software

» We tried to identify a particular type of galaxy from
photometric data using a machine learning algorithm called
XGBoost.

Population of study

» We used a large database (40 M individuals) of mock
photometric data simulated by the algorithm CIGALE.

Python

Andromeda galaxy Justification of the model

» We want to identify galaxies which are more
likely to have experienced a star burst or
quenching during the recent history (last 500 Gy).

» Those galaxies are expected to show structural
particularities.

XGBoost overview

Cache awarenessand Regularization for
out-of-core computing avoiding overfitting
Theoretical model
Tree pruning Efficient
» We have tested two nested models of Star using depth-first ' nandiing of
. . approac _ missing data
Formation History (SFR) : |
XGBoost

MO0 — SFR(t) o<t exp(_t/f) Parallelized In-built cross-
SFR( t) tree building Ualidg"cli'on
capabilit
M1 — SFR(t) x when t > t’ P
SFR(t)
Classifier Results : classification performances
SFR(t)

» The SFR depends only on the ratio g5

» If it is significantly different from 1, the galaxy is
selected.

/
Illustration of the classification /

7

10

!

08

Sensitivity (TPR)
04 0.6

rd
3 -
-
-
-,
| = .

4 Fd

- 4
- bt ¢ -’ — SIN=10
(s 4
H .

T .

.
.

— S&IN=5

0.2

—— SIN=4

— SIN=3

.
’
-
-
-
-
”
rd
_ L SIN=2
2
T T

0.0 0.2 04 06 08 1.0

0.0

1-Specificity (FPR)

Quentin CORDEAU | M1 MASS POP (2021/22) I_ A M \

quentin.cordeau@etu.univ-amu.fr | Aix-Marseille University

LABORATOIRE D'ASTROPHYSIQUE /
Supervisor : Pierre PUDLO DE MARSEILLE -



