A single galaxy population? Statistical evidence that the
Star-Forming Main Sequence might be the tip of the iceberg.
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According to their specific star formation rate (sSSFR), galaxies are often divided into ‘star-
forming” and ‘passive’ populations. Itis argued that the former define a narrow ‘Main Sequence
of Star-Forming Galaxies” (MSSF) of the form sSFR(M,). whereas ‘passive’ galaxies feature
negligible levels of star formation activity. Here we use data from the Sloan Digital Sky Survey
and the Galaxy and Mass Assembly survey at z < 0.1 to constrain the conditional probability
of the specific star formation rate at a given stellar mass. We show that the whole population

of galaxies in the local Universe is consistent with a simple probability distribution with only M ACQU ARIE
one maximum (roughly corresponding to the MSSF) and relatively shallow power-law tails University
that fully account for the ‘passive’ population. SYDNEY. AUSTRALIA
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The paradigm: Galaxy Bimodality

Two populations of galaxies Contour histogram of the sSFR-M, plane
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.. . posing such distinction,
(Negligible SFR) Que.:ching (Star Forming) active (SF) galaxies define a

narrow region called Main
Sequence of Star forming
Galaxies that has typically
been represented by a
power-law with logarithmic
slope close to linear (e.g.
Renzini & Peng 15).

10000

8000 -

6000 -

4000 A

log(sSFR/yr)

2000 Alternatively, several authors

have recently proposed that
galaxies may form a single
sequence encompassing all
kinds (Eales et al. 17,18Db,
Feldmann et al 17).
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Traditionally, galaxies have been
divided into SF and passive by
imposing an arbitrary threshold on
sSFR/SFR or a color cut (UV,
optical)
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The question: Is bimodality real in the local Universe?
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Results: The conditional probability. JW
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Results: The galaxy sequence.  Most previous studies provide a
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Conclusions and prospects for the future

Main results

e We suggest that the distribution of sSFR-M, in the local Universe may not be bimodal.

e The conditional probability distribution at fixed mass clearly shows asymptotic power-law tails that must be
considered and characterised.

e They are relatively shallow, accounting for the whole plane and not only the region around the mode of the
distribution, which may be identified with the previously reported MSSF.

Future prospects

e Deeper surveys must be considered in order to accurately characterize the population of red dwarf galaxies.

e Probing a larger volume is mandatory in order to constrain the high-mass end.
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