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Introduction




Number of galaxies
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Pairs/mergers on the
fundamental metallicity
relation

Galaxies interact also between
each other and not only with the
surrounding gas

Where do interacting galaxies
take place over the surface?
Excess of residuals observed on
ER R
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Pairs/mergers on the
fundamental metallicity
relation

Interacting galaxies have
enhanced star formation rate
and reduced metallicity
Pairs/mergers can explain the
excess of residuals from the
fundamental metallicity relation

Can we detect mergers/pairs as
outliers in the fundamental
metallicity relation?
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Methodology




Preprocessing

e Important to reduce the impact
of different order of magnitude
between features

e Standard scaling: center shifted
at zero and unit o

o  Sensitive to outliers

Credits:

T-f----r----]

Normalization vs Standardization —

uantitative analysis



https://towardsdatascience.com/normalization-vs-standardization-quantitative-analysis-a91e8a79cebf

Fig 3: With Outliers - Standard vs Robust Scaling
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Local Outlier Factor (LOF)

| ocal outlier factor . Data points

4 o Outlier scores

e Method 1: local outlier factor
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Credits: Qutlier detection with Local Outlier Factor (LOF) --- Sklearn
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https://blogs.sas.com/content/iml/2019/03/25/geometry-multivariate-univariate-outliers.html

Input parameter space

Run 1 Run 2
e Stellar mass e Stellar mass
e  Star formation rate e Star formation rate
- e Gas-phase metallicity
* Gas-phase metallicity e Scale factor a(t)=(z +1)" (Expected to not

have effects in the range explored by the
data)

We divide the outliers in common sources between the 2 runs, and outliers
detected only by one run.
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Results




Galaxy pairs

Label 0: normal data

Label -1: common outliers
between runs

Label -2: outliers detected only
onrun 1 (stellar mass, star
formation rate, and metallicity)
Label -3: outliers detected only
on run 2 (including scale factor)

Outliers have a slightly higher
fraction of pair fraction
Including scale factor shows
the max pairs fraction
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Galaxy mergers

Label 0: normal data

Label -1: common outliers
between runs

Label -2: outliers detected only
onrun 1 (stellar mass, star
formation rate, and metallicity)
Label -3: outliers detected only
on run 2 (including scale factor)

Outliers have a fraction of
merger between 2 and 6 times
the normal data
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Contamination from
Active Galactic Nuclei

Label 0: normal data

Label -1: common outliers
between runs

Label -2: outliers detected only
onrun 1 (stellar mass, star
formation rate, and metallicity)
Label -3: outliers detected only
on run 2 (including scale factor)

Outliers are not well-separated
in the BPT diagram...
...or MEx diagram
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Contamination from

passive galaxies DS DS
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Common outliers
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Outliers from FMR

Average (over 3 nearest
neighbors in the stellar
mass-star formation rate plane)
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Outliers including - et o
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Conclusions




Conclusions

e Outliers have between 2 and 6 times higher
merger fraction than normal sample

e Including the scale factor a(z) slightly 11
increases the fraction of pairs galaxies

e Outliers are not well separated in BPT or
color-color diagrams

e Outliers have on average higher fluxes than
the 3 nearest neighbors, with the main
emission lines having larger dispersion 9

e Why a(z) is so important? Survey
(luminosity-limited) bias? Deeper physical Full sample
explanation? WORK IN PROGRESS! 8 Volume complete sample
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New project




New project: automated quasar and galaxy

continuum estimation using neural networks
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New project: automated quasar and galaxy

continuum estimation using neural networks

Red part of spectra as input
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Thank you for your attention!



