O630p ArXiv:astro-ph, 20-24
noHa 2016 roga

OT CunbyeHko O.K.



Astro-ph: 1606.06252

The ALMA Redshift 4 Survey (AR4S).
l. The massive end of the z = 4 main sequence of galaxies

C. Schreiber!-2, M. Pannella® %, R. Leiton* >, D. Elbaz?, T. Wangz'f’, K. Okumura? and L. Labbé!

' Leiden Observatory, Leiden University, NL-2300 RA Leiden, The Netherlands
e-mail: cschreib@strw. leidenuniv.nl

> Laboratoire AIM-Paris-Saclay, CEA/DSM/Irfu - CNRS - Université Paris Diderot, CEA-Saclay, pt. courrier 131, F-91191 Gif-sur-
Yvette, France

7 Faculty of Physics, Ludwig-Maximilians Universitiit, Scheinerstr. 1, 81679 Munich, Germany

Instituto de Fisica y Astronomia, Universidad de Valparaiso, Avda. Gran Bretana 1111, Valparaiso, Chile

Astronomy Department, Universidad de Concepcidn, Concepcion, Chile

School of Astronomy and Space Sciences, Nanjing University, Nanjing, 210093, China

Received ...; accepted ...



[Tpumepbl 06bEKTOB Ha nab. [nuHe
BOJTHbI 180 MKM

ID=4356 (GS) ID=2720 (UDS)
SMN,,,,=10.9

1 arcsec

ID=16932 (UDS) ID=20877 (COSMOS)
S/N, pa=5.3 S/N, 0, =10.9

:
@
r®

ID=16843

Fig. 1. Examples of ALMA-detected galaxies in our sample. The HST
F160W image is shown in the background, smoothed by a 0.3” FWHM
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This median sSFR is lower but still consistent with
our previous determination from Herschel stacking of
log,,(sSFRys [1/Gyr]) = 0.6 + 0.1 (Schreiber et al. 2015),
and the width of the distribution appears unchanged from the
value of ops = 0.31 + 0.02dex we obtained at z ~ 1 (see
also Ilbert et al. 2015; Guo et al. 2015). Overall this confirms
the theoretical expectation that the MS paradigm still holds in
the early Universe (e.g., Sparre et al. 2015). This agreement
is both qualitative and quantitative, since our determination
of the locus and scatter of the MS is also in agreement with
the prediction of the latest numerical simulations. Sparre et al.
(2015) indeed found a scatter of 0.2-0.3dex at z = 4 in the
MMustris simulation with a scatter closer to 0.3 dex at high mass,
although at these redshifts they lack the volume to constrain the
M, > 3 x 10'° M,, population. Similarly, Mitchell et al. (2014)
found a 0.27 dex scatter in the GALFORM semi-analytic model
at z = 3, this time with an increase towards higher redshifts
(contrary to Sparre et al. who found, if anything, an opposite
evolution). Our data are still insufficiently deep to rule out
current models based on the scatter only, however the z = 3 MS
normalization of Mitchell et al. (as also discussed in their work)
is particularly low. Assuming a typical redshift dependence of
sSFR ~ (1 + 2)*7 (e.g., Dekel et al. 2013), it is inconsistent with
our observations at the 3.5 o level.
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A HIGH STELLAR VELOCITY DISPERSION AND ~ 100 GLOBULAR CLUSTERS FOR THE ULTRA DIFFUSE
GALAXY DRAGONFLY 44

PIETER VAN DOKKUM', ROBERTO ABRAHAM®, JEAN BRODIE®, CHARLIE CONROY?, SHAN\;DAN[ELI', ALLISON MERRITT!, LAMIYA
MOWLA', AARON ROMANOWSKY™, JIELAI ZHANG®

Submirted 1o Apd Letters

ABSTRACT

Recently a population of large, very low surface brightness, spheroidal galaxies was identified in the Coma
cluster. The apparent survival of these Ultra Diffuse Galaxies (UDGs) in a rich cluster suggests that they have
very high masses. Here we present the stellar kinematics of Dragonfly 44, one of the largest Coma UDGs, using
a 33.5 hr integration with DEIMOS on the Keck II telescope. We find a velocity dispersion of ¢ = 47f§ kms™',
which implies a dynamical mass of My, (< ry ) = 0.7433 x 10" M, within its deprojected half-light radius
of rij =4.6 £0.2kpc. The mass-to-light ratio is M/Li(< rij2) = 481’?; M /L, and the dark matter fraction
is 98 % within rys;. The high mass of Dragonfly 44 is accompanied by a large globular cluster population.
From deep Gemini imaging taken in 074 secing we infer that Dragonfly 44 has 9433 globular clusters, similar
to the counts for other galaxies in this mass range. Our results add to other recent evidence that many UDGs
are “failed” galaxies, with the sizes, dark matter content, and globular cluster systems of much more luminous
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