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1 INTRODUCTION

ABSTRACT

Intense, compact, star-forming galaxies are rare in the local Universe but ubiquitous
at high redshift. We interpret the 0.1-22 um spectral energy distributions (SED) of a
sample of 180 galaxies at 0.05 < z < 0.25 selected for extremely high surface densities
of inferred star formation in the ultraviolet. By comparison with well-established stellar
population synthesis models we find that our sample comprises young (~ 60 - 400
Myrs), moderate mass (~ 6 x 109 M) star-forming galaxies with little dust extinction
(mean stellar continuum extinction Econt(B — V') ~ 0.1) and find star formation rates
of a few tens of Solar masses per year. We use our inferred masses to determine a
mean specific star formation rate for this sample of ~ 10~ yr—!, and compare this
to the specific star formation rates in distant Lyman break galaxies (LBGs), and in
other low redshift populations. We conclude that our sample’s characteristics overlap
significantly with those of the z ~ 5 LBG population, making ours the first local
analogue population well tuned to match those high redshift galaxies. We consider
implications for the origin and evolution of early galaxies.
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tween a pair of photometric filters. Steidel et al. (1996) de-
veloped the drop-out technique using UGR filters, thereby

Massive nearby galaxies, including the one we currently in-
habit, started their lives as low-mass, low-metallicity star-
forming galaxies in the early Universe. Many of these smaller
progenitors likely passed through a phase in which they ap-
peared as Lyman break galaxies, named after a distinctive
drop in their observed flux shortwards of their rest-frame
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favouring the discovery of z ~ 3 — 4 LBGs, which drop out
in the U-band. Since then many studies have been under-
taken on both z ~ 3 LBGs and their local analogues. Di-
rect observations of 2 ~ 3 LBGs reveal their rest-frame
optical properties (e.g. Shapley et al. 2001), luminosity
functions (e.g. van der Burg et al. 2010), UV-optical SEDs



B KayecTtBe aHanoros aanekmnx LBG
(1<z<10) npeanaranucob:

* highly ultraviolet-luminous starburstsat z ~ 0.1 - 0.2
(UVLGS)

e extreme optical emission line galaxies (EELS, EELGs or
‘Green Peas’ Cardamone et al. 2009;Amor’in et al.
2015).

* the pilot sample identified by Stanway & Davies
(2014): 21 compact star-forming galaxies in the local
(0.05 < z< 0.25) Universe.

BbibopKka pacwmnpeHa ao 180 candidate objects with 0.05
< z<0.25. This sample selects on ultraviolet properties
and physical size (SDSS+GALEX).



* BbibopkKa pacwunpeHa ao 180 candidate objects
with 0.05 <z < 0.25. This sample selects on
ultraviolet properties and physical size

(SDSS+GALEX).
UV colours satisfy -0.5 < FUV - NUV < 0.5 or

-0.5< FUV -r< 1.0, where FUV and NUV
correspond to the observed frame GALEX far- and
near-ultraviolet bands at ~ 1500°A and ~ 2300°A.

Nna SED ncnonb3oBanuch TakxKe UK-aaHHble NO
WISE.
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Figure 1. Distribution over redshift z of the sample of 180 can- Figure 2. The oxygen abundance distribution of our sample as
didate galaxies. The median redshift of ~0.14 is indicated by the calibrated from strong emission line ratios in SDSS spectroscopy,

dashed vertical line. using the line diagnostic of Dopita et al. (2016). Dashed vertical



 Moaenu: Matrason 2005 SFR~exp(-t/t)

 BPASS models: The Binary Population and
Spectral Synthesis code (Eldridge et al in
prep). Yuet amuccum no Cloudy.

 Matrason+CIGALE fitting code (Burgarella,
Buat, & Iglesias-P"aramo 2005;Roehlly et al.
2014). This incorporates stellar, nebular, and

dust extinction components.
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Figure 3. The distribution of derived stellar masses, comparing
the M05 and BPASS models. The median fitted values are indi-
cated by vertical dashed lines, as are those independently found

by MPA-JHU and by fitting the data with the CIGALE code

and MO05 models. These all show good agreement. Representative
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Figure 4. Distribution of the stellar population
get galaxies found using SED fitting with the N

models. Indicative uncertainty ranges on indivic
indicated by points.



log,,(sSFR/Gyr!)
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log,,(M/M )

Figure 9. Specific star formation rate (as logio(sSFR/Gyr—1))
vs mass of our sample (red dots), using the Hae SFR conversion.
The green dashed and dot-dashed lines represent constant star
formation rates of 10 Mg yr~! and 1 Mg yr—! respectively. The
red lines represent the star formation main sequence at different
redshifts according to Leslie et al. (2016). The underlying grey
distribution gives the logarithm of the local SDSS galaxies’ dis-
tribution. It is apparent that our objects lie significantly above
the main sequence for local galaxies.
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Figure 13. The specific star formation rate (sSFR) of our sample
(red squares) compared to other galaxy populations at different
redshifts. We split our sample into two redshift subsets, at 0.05 <
z < 0.15 and 0.15 < z < 0.25, and indicate the mean of the
entire sample with a dotted line. The average sSFR of our sample
is significantly higher than that of other local and low-redshift

galaxies, but in very good agreement with the sSFRs found for
4 < z < 6 LBGs.



OcCHOBHbIe BbIBOAbI

* BbigeneHa nonyasauua ralaktuk, no
csomnctBam (SFR, M*, E(b-v)) He oTanymmas ot

LBGs Ha z™5
* Log M*~9.8, log age ~8.6, E(b-v)~0.12,
SFR~(2.5 — 14) Mc/yr.



STAR CLUSTERS IN M31: VII. GLOBAL KINEMATICS AND
METALLICITY SUBPOPULATIONS OF THE GLOBULAR CLUSTERS
A-ph 1603.06947

e GCsample is based on high signal-to-noise
spectra from the MMT/Hectospec (Fabricant et
al.2005), which provide not only high-precision
velocities (6 km/s), but also secure age and
metallicity determinations from high signal-to-
noise line indices.

e We have further added a small number of new
observations of previously known clusters to the
collection.

Metallicities were found by using iron dominated
Lick indices as measured on Hectospec spectra.
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Fic. 1.— Distribution of M31 GC iron metallicity with semi-
major axis radius, projected elliptically to the disk. In this plot,
three metallicity groups emerge (with divisions at [Fe/H]~ —0.4
and —1.5, shown as dashed lines), based on their relative densities
inside and outside a disk radius of ~ 8 kpec. Note that eight clusters
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Fic. 2.— A second diagnostic plot outlining M31 GC metallic-
ity groups. Here, velocity with respect to systemic velocity, with
a sign inversion on opposite sides of the rotating disk, is plotted
against [Fe/H]. Thus, objects with positive ordinate values are ro-
tating prograde; retrograde velocities result in negative ordinate
values. Clusters closer than 2 kpc to the center are shown as
open circles; those farther out are shown as filled circles. This plot
again suggests that clusters can be divided at [Fe/H]= —0.4 and
[Fe/H]= —1.5, shown by the dotted vertical lines. Nearly all clus-
ters more metal-rich than [Fe/H]= —0.4 have prograde motions.
Lower metallicity clusters have roughly twice as many prograde as
retrograde clusters, indicating systemic rotation for them.



BbiBoabl no GCs in M31

* 1. B npeaenax ontuyeckux rpaHuL — BaBoe
6onblie GCs.

* Boipenatorca Tpu rpynnbl GCs Nno mMeTannan4YHOCTU

v’ Metal-rich — 3a npeaenamu 6anga — 310
Bpallatowmmca amck! BHyTpeHHee
NPOUCXOXKAEHNE.

v’ Intermediate metal - oueHb cnaboe BpalueHue
v Low metal - HeT BpaueHua, aHanor GCs in MW



