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Machine learning

Classification.
- star/galaxy separation
- AGN classification
- spectral typing

« Parameter ranking.
- relative importance of physical parameters

* Prediction.
- photometric redshifts
- missing data




Predicting physical data

The problem: Optical emission lines are contaminated by
AGN. Calibrations against D4000 have fairly large

uncertainties. The FIR is great, but current surveys are either
small or shallow.
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Predicting physical data

The solution: Train ANN with dataset that combines SDSS
optical data with L,g derived from the Herschel Stripe 82
survey (~1200 galaxies)

M, fibre: Fibre stellar mass

M, : Total stellar mass

Corrected luminosity of [OII] A 3727 A emission line
Corrected luminosity of [OII] 2 3729 A emission line
Corrected luminosity of [OIII] 2 4959 A emission line
Corrected luminosity of [OIII] 2 5007 A emission line
Corrected luminosity of Ha 2 6563 A emission line
Corrected luminosity of HB 1 4861 A emission line
Corrected luminosity of [NII] 2 6582 A emission line
Corrected luminosity of [SII] 2 6717 A emission line
Corrected luminosity of [SII] 2 6731 A emission line
z: Redshift

D4o00: 4000 A break

r-band covering fraction

M,,: absolute u-band magnitude

M,: absolute g-band magnitude

M, : absolute r-band magnitude

M;: absolute i-band magnitude

M;: absolute z-band magnitude

u-g observed colour

g-r observed colour

r-i observed colour

i-z observed colour




Validating the trained network

AGN galaxies: 6=0.099

log L, (ANN, erg s™)
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L,r predicted equally well (small scatter, no systematic offset)
for both star-forming and AGN dominated galaxies.




Validating the trained network

All AKARI

All IRAS ~
) o 01 : S ann <01

—
7
»
=
[V
1)
0
e
x
e
)
@]
i

435 44 445 45 455 4 445 ; 45 45.5
Log L, (ANN, erg s™) Log L, (ANN, ergs™)

Final product: ~332,000 predicted L;z for SDSS
(public catalog).

Ellison, Teimoorinia, Rosario & Mendel (2015)




Application: SFRs 1n
AGN. Are they offset
from the main sequence?

/1 SF
Radio AGN

Optically-selected AGN are
slightly UNDER star forming

Ellison et al. (in prep)




Ranking physical data

The problem: What drives galaxy quenching? Various physical drivers
proposed, such as M., M+, local environment and central mass
concentration (or My, 4e) - These parameters are inter-related and need to

be disentangled.

SDSS: Centrals
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Central (bulge) mass

Halo mass quenching(e.g.  quenching (e.g. Cheung et

Stellar mass and
environment guenchNT al. 2012; Bluck et al. 2014,

(e.g. Peng et al. 2010) Lang et al. 2014)




Ranking/classiying physical data

The solution: Use an ANN to rank relative importance of parameters.

Star Forming

Passive

10
Log M. (M)
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Description

Black Hole Mass

Central Velocity Dispersion
Bulge Stellar Mass
Bulge-to-Total Stellar Mass Ratio
Total Stellar Mass

Disk Stellar Mass

Group Halo Mass

Local Density Parameter
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Application: ranking parameters of galaxy
guenching

Coon” The best single parameters
=l for predicting are those
connected with the galaxy
centre: Mgy, central velocity
dispersion and M.

Acceptable
Discrimination

Teimoorinia, Bluck & Ellison (2015, submitted)




Summary

“‘Big data” is already a reality — need to exploit it.

Artificial neural networks can be used in multiple ways, including
classification, ranking and data prediction.

Some example applications:

Predictions of L g for ~332,000 SDSS galaxies (Ellison et al. 2015)
L r catalog can be used for SFRs in AGN (Ellison et al. in prep)
Ranking of galaxy quenching parameters (Teimoorinia, Bluck &
Ellison, submitted)

Prediction of galaxy line fluxes (Teimoorinia & Ellison 2014)

HI masses for the SDSS, trained from ALFALFA (Teimoorinia &
Ellison, in prep)




