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ABSTRACT

Aims. How mass assembly occurs in galaxies and which process{esjuite to such activity are some of the main questionkliig
debated in galaxy formation and evolution theories. Thisrhativated our survey MASSIV (Mass Assembly Survey with SINNI

in VVDS) of 0.9 < z < 1.9 star-forming galaxies selected from the purely flux-ledilVVDS redshift survey.

Methods. We evaluate the characteristic size and stellar mass of 4S8¥ galaxies at k z < 1.6 and we use the internal dynamics
obtained with the SINFOMYLT-ESO integral field spectrograph, in order to derive ttedlar mass - size - velocity relations. We use
the Kennicutt-Schmidt formulation to estimate the gaseonand to compute its contribution to the total baryonicsnasASSIV
galaxies.

Results. For the first time we obtain the relations between galaxy, siz@ss, and internal velocity, and the baryonic Tully-Fishe
relation, from a statistically representative sample af-fbrming galaxies at k¥ z < 1.6. We derive a dynamical mass which is in
good agreement with rotating galaxies containing a gasifraof ~ 20%, that is perfectly consistent with the content deriveidgl
the Kennicutt-Schmidt formulation and corresponding te éxpected evolution. Non-rotating galaxies are more camipatheir
extent of the stellar component, and less massive tharorstdtut not statistically dierent in their gas extent. We obtain a marginal
evolution in the size - stellar mass and size - velocity refet with discs being evenly smaller with cosmic time at fixeellar
mass or velocity, and less massive for a given velocity wégpect to the local Universe. This result does not imply aroahal
evolution in the galactic spin as previously reported. Teadter of the Tully-Fisher relation is reduced introducihg Sos index, that

is interpreted with the increasing contribution to galadinematics of turbulent motions with cosmic time. We re@opersisting
scatter for rotators in our relations, that we suggest totssic, and possibly caused by complex physical mecha(sisat work in
our stellar mag&uminosity regime and redshift range.

Conclusions. Our results consistently point towards a mild, net evolutid these relations, comparable to what is predicted by
cosmological simulations of disc formation. In a conflidtpiture where earlier studies reported discrepant resoitr findings put
on firmer ground the lack of an influential transformationtad fundamental relations of star-forming galaxies for ast8 Gyr and

a dark halo strongly coupled with galactic spectrophoteimeroperties.
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1. Introduction merging is the main physical process driving the assembly of
) ) _ dark-matter halos and successfully describes the galaxy cluster
In the current paradigm of structure formation, galaxies ajng properties, it is unclear how itfacts the buile-up of galax-

formed in dark matter halos which grow along cosmic timgs ‘and how other physical processes might play a role.
via hierarchical assembly of smaller units. While haialo

- - , , . o With considerable féorts, large and deep spectroscopic sur-
Send offprint requests to: D. Vergani, e-mailvergani @iastboinafit  — yeys of local and higherz galaxies have been performed in
Eurgg;nwsocghtrlmserr?%sl:?sder\r/r:tlg;g (é’g oc))tifei?ig?g: Tgclnélscted ?I e last decade to understand galaxy formation and evalutio

. étmna’m ' Among the many trends that have been found between various
Chile, as part of the Programs 179.A-0823, 177.A-0837, !, galaxy properties (e.g., luminosity, colour, stellar massface

75.A-0318, and 70.A-9007. This work also benefits from datapcts h :
produced at TERAPIX and the Canadian Astronomy Data Certre Rrightness, staformation rate) a general consensus has been

part of the Canada-France-Hawaii Telescope Legacy Sumvegljabo- re€ached on a luminosjtynass-dependent evolution of the dis-

rative project of NRC and CNRS. tribution functions (e.g._Zucca etlal. 2006; Pozzetti eP807;
** All the data published in this paper are publicly availaliéoiving Bundy et al.. 2006/ Fontana et al. 2004, 2006) supporting the
this link:|httpy/cosmosdb.lambrate.inaf\fVDS-SINFONI downsizing scenario (e.g. Cowie etlal. 1996).


http://arxiv.org/abs/1202.3107v1
http://cosmosdb.lambrate.inaf.it/VVDS-SINFONI
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There is convincing evidence thatd z < 2.5 is a criti- neous survey (e.d., Puech et al. 2010). Havingicsent spatial
cal cosmic time, when galaxy properties are evolving rapidlresolution is also an issue as demonstrated by a survey such a
During this period we witness an intense mass assembljitsctMMAGES (Intermediate MAss Galaxy Evolution Sequence) that
along with a morphological ffierentiation of galaxies well un- selectsz ~ 0.6 galaxies observed with limited spatial resolu-
derway. This epoch corresponds to the maximal star formatition (0”52 pix!). The resulting picture emerging from various
activity in the Universe around ~ 2 (e.g.. Tresse et al. 2007;data-sets fbers discrepant results on the evolution of the funda-
Cucciati et al! 2011), and the fast buildp of the stellar mass mental relations between galaxy size, mass, and velocity, (e
observed in earlytype galaxies at ~ 1 — 1.5 (Arnouts et al. [Flores et al. 2006; Puech et al. 2008, 2010; Bouchélet al;200
2007; Vergani et al. 2008). It is also an epoch when the conng@rster Schreiber et ial. 2009; Cresci et al. 2009; Law 047,
tion between AGN and star formation could play an importai2009). As these quantities represent important indicatots-
role in shaping galaxies. In this framework the knowledgthef derstand the structure and evolution of disc galaxies, ntez-i
dynamical state of galaxies is an indispensable informatio pretation of their changes, or constancy in time, would ympl
assess the mechanisms governing the growth of luminous stra modification in the standard picture of galaxy disc foroati
tures in the Universe. For instance, at odds with earlier findings and theoretixpée-

In the last years the availability of integral field spectrotations, the absence of evolution in the size-velocitytietaof
graphs working under excellent seeing conditions, or ssisdisc galaxies reported by Bouché et al. (2007) have fundéahe
by adaptive optics, has opened a new era in the investigaplications in the growth of the specific angular momentdm o
tion of galactic resolved dynamics at high redshifts, with i dark matter halos.
tegral field spectrographs bringing considerably moreringo To overcome the above-mentioneéfidulties and shed light
tion than traditional long-slit techniques. Mapping th# fwo-  on relations linking various galactic properties to dynesnive
dimensional velocity fields and velocity dispersion is esisé are carrying on th®1ASSIV programme (Mass Assembly Survey
in many dynamical studies in contrast with the classicaggfonwith SINFONI in VVDS) to obtain near-infrared integral field
slit technique: it avoids misinterpretation of the meaduve- spectroscopy of a hundred of star-forming galaxies selasith
locities due to the misalignment between the photometrit aa pure flux limiting criterion on three VVDS fields. The main
kinematic axis, or to large dispersion velocities. This $pe goal of MASSIV is to obtain a detailed description of galaxy dy-
cially true at increasing look-back times when galaxiesasho namics to probe their formation and evolution in a represare
larger incidence of irregular shapes and chaotic motionadt sample of galaxies in the cruciald z < 2 epoch. In the first
dition, new opportunities have recently been opened in &ze-n set of papers we present the survey in Contini et al. (20h#), t
infrared regime in which new instruments allow one to sampkinematic classification of galaxies lin_Epinat et al. (20Q%¥#)d
the rest-frame optical emission that contains all majogués- their resolved metallicity in Queyrel etlal. (2011). In thegent
tic lines, e.g., SINFONI on VLT, Eisenhauer et al. (2003) anpaper, we present the fundamental scaling relations thHat ex
OSIRIS on Keck/ Larkin et al. (2006). Spatially-resolved obamong the mass, size, and velocity in galaxies.
servations of UYoptically selected galaxies at5l< z < 3 In Sect. 2 we summarize our sample selection, observations
(Genzel et al._2006, 2008; Forster Schreiber et al. 2006920and data reduction. In Sect.3 we detail the procedures to de-
Bouché et al. 2007; Law etll. 2007, 2009; Wright et al. 2008&rmine the physical properties of thASSIV galaxies (mor-
Stark et al. 2008; Epinat etal. 2009) together with cosmioklg phology, mass, star formation rate, kinematics inferrechfthe
simulations (e.g!, Genel etlal. 2008; Dekel et al. 2009)daii photometric and integral field spectroscopic data). In Seate
that many of the physical properties of these sources cdymotdiscuss the gas content and the size of our galaxies andirbSec
primarily attributed to major merger events experiencethan we summarize the impact of our resulting scaling relatioribé
history of galaxies. Instead internal mechanisms are titing  context of mass assembly.
to mass assembly (Genzel etlal. 2008, and references therein Throughout this work we assume a standard cosmological
In driving the observed dynamics, they can correspond to thdel withQy = 0.3, Q) = 0.7 andHy = 70kms!Mpc?
infall of accreting matter, aridr large collisional clumps (e.g., (which gives a median scale of 8.32 kpc arcdeatz ~ 1.24).
Law et al. 2007, 2009; Genzel et al. 2011) Acprocesses re- Magnitudes are given in the AB system.
lated with star formation (Lehnert et/al. 2009).

In summary the emerging scenario is minimizing the impor- )
tance of major merging in shaping up galaxies at early egocis Observations
apparently at odds with the hierarchical assembly of massér}l
the cold dark matter paradigm - although merging systems aré"
identified in about one third of the galaxies studied. A gaherWe report SINFONI/(Eisenhauer etlal. 2003; Bonnet &t al. 2004
consensus has not been reached yet (e.g., Robertson & Bullobservations of our new resolved kinematisSSIV survey. The
2008). galaxies have been selected from the VVDS. The VVDS is a

So far a detailed view of dynamics of distant galaxies is reéedshift survey which has mapped and presented resultseon th
stricted to a limited number of objects caused primarily lby t evolution of galaxies, large scale structures, and AGNs fitoe
large investment of telescope time to build up a fair samfie. spectroscopic identification of about 50,000 sources dawa t
most dficient approach to this issue is to adopt certain seldamiting magnitude ofl s = 22 in the Wide Fields (Garilli et al.
tion techniques, such as various combinations of coloufs-to [2008), tol g = 24 in the Deep Field (Le Févre etal. 2005), and
cus on a specific redshift range amdtargeting extended discsto Iag = 24.75in the Ultra-Deep Field (see Tab. 1). The VVDS is
to ensure sfiicient spatial sampling_(Law etlal. 2007, 2009¢ombined with a multi-wavelength dataset from radio to Xsta
Forster Schreiber et al. 2006, 2009). While pre-seleagiaigx- The MASSIV sample analysed in this work was selected on
ies remains the mostffective way to gather a large, high- the basis of several criteria (see details in Contini et @1.12.
galaxy catalogue, when exploring statistical issues itighlly They can be summarized as follows:
desirable to have a fully representative catalogue of gedaxith 1) Galaxies with a redshift assigned to their rest-frame UV
well known selection functions on multiple fields of a homege/VDS spectra at a confidence level larger than 80% in the red-

Sample selection
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shift rangez = 0.9 — 1.8 were pre-selected. The confidence levéés have been observed with adaptive optics (out of which two

of the redshift determination has been estimated in the VVDfve no detection, one targeted inr kind the other one in

on the basis of repeated observations. Galaxies are graugoed [Olll]). The fifty galaxies that constitute the originglASSIV

four classes and we used only those that correspond to the ngample (see Tab. 1) have a median redshift-ef1.2423 (where

imum success probability of having an accurate redshift. Z59 = 1.0375 andzsy, = 1.3547 are the two extreme quartiles
2) Their spectral features (H6563A, or [Q11]45007A) had  of the redshift distribution). Excluding our serendipisodetec-

to fall in a region not contaminated by OH sky-lines. Strokg-s tion atz = 2.2442 and the four undetected galaxies, the median

lines were outdistanced by a minimum of 9A from the abovéedshift of our 45 galaxies analysed in this work remains-sim

mentioned spectral lines computed using our VIMOS spectrig! to the original samplez(= 1.2246 withzsy, = 1.0351 and

scopic redshifts. Thus, we could observe an OH-uncontaetnaZ7s% = 1.3338).

emission line with a typical rotation of 200 km's

3) Star-forming galaxies below < 1.46 have been se- 2.2. SINFONI Data Acquisition and Reduction

lected in taking a certain threshold in the equivalent wi@W) h . f th le h b I q
of the [1]43727 doublet in VIMOS spectra with a signai-to-' '€ observations of thelASSIV sample have been collecte

noise ratio (SNR) above 6. That ig, < 1.46 galaxies with with the near-infrared integral field spectrograph SINFONI

; S : of the VLT under the Large Programme 179.A-0823 (P.I. T.
EW[ON] larger than 25A in SNR10 spectra and 40A in & gntini) between April 2007 and January 2011 and including

SNR < 10 spectra have been selected. Star-forming galax&le observations of the pilot runs 75.A-0318 and 78.A-0 0.

at higher redshifts haV(_a been selected using th_e rest-ftivhe subsample of 50 galaxies refers to observations conduatiid u
spectra. These constraints guarantee the detection.a6563A 2009 and fully reduced and analyzed before 2010.

(or [_O||| ]45007A) in SINFONI spectra within the scheduled ob- |, the accompanying paper by Contini et al. (2011) the strat-
serving time. egy and global physical properties MASSIV galaxies are de-
Out of the~ 30,000 spectra observed in the various VVDSailed, along with a more exhaustive explanation of sedecti
fields, 10% of them satisfy these criteria (see Tab. 1 for #re dunctions. Full details on the data reduction proceduregjaen
tails). From this subsample 84 galaxies have been obsenvedhiEpinat et al.|(2012). Here we provide a short summary.
the framework ofMASSIV. The galaxy VVDS220148046 sup-  We used the J- and H-bands to sample the spectral interval
posed to be at redshift 1.3710 based on the VIMOS spectrdrd8-1.41umand 143-1.86umwith a spectral resolution d&&
turns out to have a redshift of 2.2442 identified with th8 H~ 2000 and~ 3000, respectively. The majority of our observa-
and [Q1Il] lines in SINFONI observations. This galaxy is not intions were in seeing-limited mode with &8 8” field-of-view
cluded in the current analysis. Finally, our 83 galaxiesapge- and @'125x 0’25 pixel scale. For a subsample of seven galaxies
sentative of the star-forming galaxy population & @ z < 1.8 we obtained AO observations with 43x 3’2 field-of-view and
uniformly distributed in the stellar mass interval WM, = 07100x 07050 pixel scale. To maximize the telescope time, we
9.47 - 11.77. In this sample ten galaxies have been observefisetted the majority of our targets aff@rent positions in the
with the adaptive optics (AO) system of SINFONI assistechwitfield-of-view of the instrument. This strategy avoids skanfre
the Laser Guide Star (LGS) facility to achieve a better amgulacquisition (see for details in Contini etal. 2011). In didai, we
resolution. applied a sub-dithering to place the target atféedent position
In this analysis we are using more than half of the emn the chip. Conditions were photometric during the observa
tire MASSIV sample, i.e., 483 galaxies, or about 60%. tions with a median seeing of/00 measured on the PSF stars
Thanks to the high precision of the VVDS redshifts, almosicquired during the night. To accurately point our galgxes
all observed galaxies have been detected5@b6with either acquired them through a blindteet from a bright nearby star.
HaA6563A (4445) or [Q11145007A (1/45). In particular, with We also observed standard stars over the same nights to flux ca
seeing-limited mode all but one (43 out of 44) galaxies tairate. Individual exposures range between 300s and 90fs wi
geted in Hx16563A have been detected. Seven out of 50 galak1otal on-source integration time that ranges between 2h.to
The core of the data reduction has been performed using the
ESO-SINFONI pipeline, version 2.0.0 (Modigliani et lal. Z)0
Table 1. Sample selection. complemented with additional routines to homogenize tha da
processing among the ftBrent reducers. We subtract the sky
background, skylines, and dark current from the raw science

VVDS lagsim  Number  Criteria MASSIV This data using the contiguous sky frames obtained with ffeetto-
Survey fields of targets Full-filled sample work sky sequence. The data were flat-fielded using an interngl,lam
1) (2 3) (4) (YR ) wavelength calibrated from the spectra of reference anpta

These processed data frames were then reconstructed bato da
cubes. Individual cubes of a given observing block werenaity

in the spatial direction by relying on the telescoksets from

a nearby bright star and then combined. The rejection of @msm
rays has been applied on the combined cubes. The observation
of a telluric standard star of a typically B spectral typddalthe

(2) The fields of the VVDS used in MASSIV. (2)d limiting magni- SCIeNce frames and were reduced in a similar way. We extracte
tude selection. (3) Total number of spectroscopic targd)sNumber the mono-dimensional spectra of the stars by summing the flux
of targets fulfilling criteria described in SeEER.1. (5)talonumber of Of an aperture of diameter of 5 resolution elements to otten
galaxies in the MASSIV sample at the completion of the sur¢gy flux calibration after removing the telluric absorptionds We

Wide  17.5-22.50 24,507 224(183) 21 (4) 21 (4)
Deep  17.5-24.00 12,668 2,600 (300) 29 (1) 27 (1)
Ultra-Deep 23.0-24.75 1,200 86 (55) 34 (6) 2(2)

Number of galaxies used in this analysis. corrected for the atmospheric transmission dividing thersze
In columns from (4) to (6) we indicate with parentheses thelpers of cubes by the integrated spectrum of the telluric standam. W
targets observed with adaptive optics in our observing égnp created sky cubes to quantify th&eztive resolution for each
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science data cube. The sky cubes were reduced in a similar v@a8. Mass and star formation rate
as science frames, but no correction for sky subtractiorbbas
applied. We fitted with a Gaussian profile the unblended nig
sky lines on the extracted, mono-dimensional spectra. fibe-e
tive FWHM spectral resolution has a typical value of 130 ki's

this work we obtain the stellar mass from spectral eneigy d
ribution (SED) fit to photometric and spectroscopic datéhwi
BCO03 stellar population synthesis models_(Bruzual & CHarlo
2003) using the GOSSIP Spectral Energy Distribution tool
(Franzetti et al. 2008). We assume a Salpeter initial mass-fu
3. Derived quantities tion (Salpeter 1955) with a lower and upper mass uibre-

) q spectively 0.1 and 10®(,, a set of delayed exponential star
3.1. Morphology and kinematics formation histories with galaxy ages in the range from 0.1 to

15 Gyr. As input for the SED fitting we use the multi-band
We use H16563A (and [@1]45007A line in one case) to de- photometric observations available in the VVDS fields, ukl
rive the dynamical properties. We assume that the ionized dag BVRI data from the CFHT-12K camera, ugriz data from
rotates in a thin disc with a velocity reaching a plateau i thhe CFHT Legacy Survey, J and Ks-band data from SOFI at
outer regions (but for/&3 rotating galaxies marked witRl in  the NTT, from the UKIDSS survey, SWIRE data when avail-
column (9) of Tab. 2 this radius is not reached within the aredle, and the VVDS spectra. Following Walcher et al. (2008)
covered by our observations). Usingaminimization we pro- we adopt the probability distribution function to obtaire thtel-
duce seeing-corrected velocity and dispersion maps okigala lar mass (listed in column (6) of Tab. 2), the absolute magni-
with geometrical inputs weighted by the SNR of each pixel. tude, and the other results of fitting procedure as detaited i
The input geometrical parameters to the fitting model are €sentini et al. (2011).

timated from the I-band best-seeing CFHfilNegacamimages ~ We estimate the dynamical mass and the gas mass in our
for all galaxies, but 1% Wide galaxies that were covered withgalaxies to trace the evolution of both baryonic and dark-mat
the I-band CFHT-12K camera only (McCracken €t al. 2003). Aer components. As described in the next section our galaxie
the typicalz ~ 1.2 redshift ofMASSIV galaxies, I-band images show a variety of kinematics that we classify in two broadeat
probe the 3200-4200A rest-frame wavelength range, or Wtba@ories: rotators and non-rotating systems (see detailedh 8.3
We use the GALFIT softwaré (Peng etlal. 2002) that convolvéé this paper and in_Epinat et'al. 2012). The dynamical mass is
a PSF with a model galaxy image based on the initial fittingstimated using the following equation:
parameter estimates with a Sérsic (1968) profile. GALFI-co ) 2 2
verges into a final set of parameters such as the centre, e PRy, = V'R + 7
tion angle, and the axial ratio. Residual maps from the fitewer 4 G Gh?
used to optimize the results. The I-band images were alsh use
to calibrate for SINFONI astrometry, in considering theatize
position of the PSF star. GALFIT has also been applied on t
ionised gas maps (properly deconvolved with a PSF staryieror

to derivedttrr]]e i_emi-m?jor axis disc scale:{le(;]_gtré 'I_'het Ctle-éTgi ction following Meurer et al[ (1996) wheteis the dispersion
ages and the kinematic maps are presented in Epinat et a2y elocity atR, h is the gas disc scale length in an isotropic ge-

where more discussion is preserjte_d on the T“_Ode"”g pro‘?EdLHmetricaI configuration with a surface density describedaby
The major source of uncertainties in deriving the maximug ayssian function. The dynamical mass of each galaxy isigive
rotation velocity is the inclination of the studied galalpr very i, cojumn (6) of Tab. 2, its error is estimated accountingther
small objects the inclination is not robustly constrairteds for ,certainties related to the inclination and the modelirage-
a fraction of galaxies the median inclination value of a@mty  4,re.
distribution of galaxies on the sky (80is adopted instead. For  1he gas mass is derived with the empirical correlation be-
this category of objects we have a typical uncertainty 6f@+  yeen star formation rate (SFR) and gas surface densityrassu
sociated to the inclination. Another uncertainty appedismihe i that the gas and the stellar content accounts for theriyajo
maximum velocity is not reached within the radius covered Qi ihe mass in the inner centre of galaxies. In the local Ussize
our observations. Other uncertainties entering in therdd- 1 cannicy it (1998b) proved that the surface density of gasdo s
get are related to the simplistic disc model adopted. Towevak, mation rate follows a power law above some critical gas-de
ate the netfects of this assumption would require the assUMiy (Schmidt 19595 sr = AS..) over more than six orders of
H H H H H H = as.
tion of different, detailed modeling schemes, which is beyonga gnitude insser. This empirical correlation has not yet been
the scope of this paper. The final uncertainty associatedito @qtinely proved at high redshift because of the lack of exte
velocities includes both the errors originating from therigec-  gje measurements of cold gas mass, but a number of studies
tion of the radial velocity given a certain inclination (esated ,, gmall samples support the validity of this relation athhig
with Monte Carlo simulations) and those from the modeling-pr e yshitts (e.g!, Erb et Al 2006; Bouché i al. 2007 Dadéile
cedure (quantified with simulations on the GHASP local s@ns1 ;[ Tacconi et al. 2010). Some detailed studies on indalid

following Epinat et al. 2012). galaxies also point to a consistency with the local Schnaiit |
(e.g.,the lensed= 2.7 LBG MS1512-cB58, Baker et al. 2004).

* Based on observations obtained with MegaPrMegaCam, ajoint Thys we compute the star formation rate surface densitiag us
project of CFHT and CEMAPNIA, at the Canada-France-Hawauthe total SFR and the size of our galaxy.

Telescope (CFHT) which is operated by the National Resgaothncil The SFRs are computed followifig Kennititt (1698a). The

(NRC) of Canada, the Institut National des Science de I'grs\wof the fl don2 : fthe fl librated dat
Centre National de la Recherche Scientifique (CNRS) of Fraand uxes are measured onczo regions of the Tiux-calibrated data

the University of Hawaii. This work is based in part on datacarcts  Cubes and corrected for dust reddening using the extincaef
produced at TERAPIX and the Canadian Astronomy Data Cersre ficient derived from the SED fitting (see Contini et al. 20The

part of the Canada-France-Hawaii Telescope Legacy Suavegllab- half-light radius,Ry 2 gas, has been measured as the semi-major
orative project of NRC and CNRS. axis half-light radius with GALFIT[(Peng etgl. 2002) on the

(1)

where the first term represents the mass enclosed within the
adiusR defined as the total extent of the ionized gdss the
Slocity at the same radius, a@lis the universal gravitational

constant. The second term represents the asymmetric drift ¢
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Table 2. PROPERTIES OF THE MASSIV SAMPLE

1D z Line M. MgaS Mdyn R|a5[ R1/2,gaS Rl/z,star Vnax Vmax/()' Class

1) 2 3 @ O ® @O © ) (10) (11) (12)
020106882 1.3991 Hy 9.990% 9384 10417075 51 3.720.08 3.5k 0.14 13325 3.2 ROT
020116027 15302 Hr  10098% 86 9948 65 356008 422016 2710 0.6 NON-R
020126402 1.2332> [Olll] 10.09i8‘Zg ... e . 212+ 0.31 ... ... .
020147106 1.5195 Hy 10.10i8&g 9.89 117323 78 1.520.08 1.1%0.41 2651 0.3 ROT
020149061 1.2905 Hy 10.18i8:%g 9.89 1129f8:88 48 3.680.08 1.090.69 10&210° 1.5 ROT
020164384 1.3547 Hy 10.13*8:‘%% 9.83 1077*8:gg 8.2 278227 2720.05 7219 1.5 NON-R

020167131 1.2246  [OIlIF 10.08j§f?9 9.81 gssfgffz 1.8 3.96:0.33 2.6@:0.09 12729 50 NON-R
020182331 1.2290  Hr 10.728;}} 9.92 1051t8;1g 55 3.492.08 4.19%0.17 12%25¢ 1.9 NON-R
02019307q 1.0279  Hr 10.15t8;§§ 957 101401 3.9 4.111.37 3.42009 11623 3.6 NON-R
020208482 1.0375  H° 101791 894 9920l 14 5500.08 3.640.20 15831 22.9 ROT

020214655 1.0395  Hy 10.021%}12 990 100188 57 323105 147008 5214 08 NON-R
020217890 1.512¢ Ha 10020 . .. 35m014 ... ..

020239133 1.0194  Hy 089018 049 1059918 48 3.090.08 314009 14833 2.0 ROT
020240675 1.3270  Hy 096018 950 101782 38 285075 1.020.16 4292 14 NONR
020255799 1.0351 H° 987018 944 1037°0% 40 291008 189026 1425 02 NON-R
020261328 15200 Hr 1001828 959 10650% 51 322008 183027 12033¢ 2.2 ROT
020278667 1.0516  H° 10281 904 9280% 13 235008 282166 76187 15 NON-R
020283083 12818 Hr 100582 952 98902 56 276016 4.20020 5912 15 NON-R

020283830 1.3949 Hy 10375%% 9.94 10815%% 7.9 3.960.33 6.820.16 18630 11.3 ROT
020294045 1.0028 Hy 9.80"y 9.55 1Q93f; 55 3.8%0.16 2.8%0.10 23351¢° 3.9 NON-R

020306817 1.2225 [Oll] 9.7602 . e T 422009 .
020363717 1.3339 Hr 96803 000 118992 60 3.110.08 0.72009 4385 05 NONR
020370467 1.3338 Hr 105708 1002 112288 55 352008 131025 5165 06 NON-R
020386743 1.0487 Hr 988908 080 1021°0% 54 209332 268021 4%10° 0.8 NON-R
020461235 1.0349  Hr 103602 040 9997018 54 34%016 3.96 012 8216 35 ROT
020461803 1.0486 Hr  9.6602 054 106502 65 3.56:0.08 2.66 011 5813 09  ROF
020465775 1.3583  Hy 1o.12;§;§§ 9.99 1025j§;§§ 49 370008 404016 6815 0.8 NON-R
140083410 0.0435  Hr 100708 078 106288 53 300008 192019 3033 0.4 NON-R
140096645 0.9655 Hr 10407020 1012 1111083 45 341008 1.820.40 295710 3.9 ROT
140123569 1.0012  H° 97308 924 87508 05 144008 132098 5a97¢ 0.7 NON-R
140137239 1.0445 H° 100798 o977 87803 07 154162 545203 6k11' 35 ROT
140217429 09792 Hr 108431 1045 11850Y 145 550080 896013 320460 7.1 ROT
140258511 12423 Hr  11828% 1021 10418% 52 317008 262211 12426 5.1 ROT
140262766 1.2836  Hy 9.84j§;§§ 9.38 1039j§;§§ 41 3.02008 2.0%070 114226 3.0 ROT
140545062 1.0408 Hr 1060018 961 111008 75 203024 283 6.86 202458 3.0 ROT
220014253 1.3105 Hy 107802 1042 113502 103 4.95016 332012 12827 1.4 ROT
220015726 12033 Hr 107702 1009 107288 37 285008 276025 231354 3.7 ROT
220071601 1.3538° He 10817082 .. . 812013 ...
220148046 2.2442 [OI]° 1122037 1010 87299 0.9 082008 198038 62119 1.3 NON-R
220376206 1.2445 Hy 106702 1051 111401 100 542008 523008 20%27 2.8 ROT
220386469 1.0226 Ho® 108008 064 2503 26 172008 292013 9820 23 NONR
220397579 1.0379  H 1023017 1023 100703 102 3.02:0.07 3.020.32 @:10° 0.2 NON-R
220544103 1.3973 H  1071°0% 1027 1070388 7.6 531:0.08 56k 19.8 13424 1.9 ROT
220544394 1.0101  Hy 10.341855 9.97 91981859 50 4.490.08 3.46-0.15 5511 1.1 NON-R
220576226 1.0217 H 103102 097 10488% 61 322008 218012 312 06 NON-R
220578040 1.0462 Hr 107203 980 110504 7.0 655008 3.8%012 2442119 4.9 ROT
220584167 1.4655 Hy  1121°08 1051 112800/ 131 524008 7.1%019 23335 48 ROT
220596913 1.265¢ Ho 1068040 053 1066001 93 500008 9.4¢ 115 14%10 3.7 ROT
910193711 15564 Ha 99908 1014 1039051 41 1.61:0.08 2.2%006 6312 0.8 NON-R
910279515 1.401F Ho® 1079018 971 103430/ 27 405025 444011 26%18 56 ROT

-0.14 —0.05

Tab. 2. (1) VVDS identification number. (2) Redshift derived fromNBIONI observations of the emission line ¢#6563A or [OI111]A5007A)
tabulated in column (3). (4) Stellar mass in solar mass ufEijs5as mass derived using the Kennicutt-Schmidt fornmangKennicutt 1998b). (6)
Dynamical mass computed following Eqg. 1 and based on thefitéxsy parameters of the kinematic model. (7) The radiuspoted as the total
size of the ionized emission map with a confidence level lattggn 2r. (8) The gas half-light radius estimated on the SINFONI ke lines
tabulated in column (3). (9) The observed I-band half-ligtatius. (10) Maximum velocity deduced from model fittingl Ratio of the maximum
rotation velocity over the velocity dispersion. (12) Kinatic classification (R: Rotating objects, NON-R: non-rintgtsystems)? This redshift is
computed on the original VIMOS spectrufObservations with Adaptive OpticsGalaxy with low signal-to-noise ratio (8 SNR < 4.5) plotted
with empty symbols in the figures. Galactic properties of SINI observations with a signal-to-noise ratio below 3 averaported? Galaxy
for which the plateau velocity has not been reaclieg@alaxy for which the criterion om/o- > 1 is not fulfilled, thus not included in the purely
rotating disc sample. The public access to data is at/fusmosdb.iasf-milano.inaf¥VDS-SINFONI.


http://cosmosdb.iasf-milano.inaf.it/VVDS-SINFONI
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spatial extent of the ionized gas ¢H6563A or [Q11145007A) or
emission, after convolving with the PSF of a bright star eetr

in time to the scientific observations. Maps of the residuedee Non-Rotating systems: At least one of the conditions on

used to Optimize the results. Assuming the Schmidt law holds the residua|si position ang|esy or rotation-over-chaotic

in our redshift interval we estimate the gas masgdusing the tions is violated. In this class fall galaxies with some kafd

relation between the gas density,sand the star-formationrate  anomalies in the velocity field, merger-like systems,/and

surface densitEsrr (Kennicutt 1998b): objects with df-peaked distributions of the dispersion ve-
14 locity, but also possibly slow rotators or face-on systems

2SFR _o5 af Zgas |~ with the observed velocity gradient lower than typically
——— — =25x10" 2 1
M, yr-1 kpc2 Mopc2 +25kms™.

where the relation between the observed lbiminosity per
unit area, or the H surface densityy,, and the gas surface4, The gas properties in MASSIV star-forming

density is: galaxies

08 461027 o 071 2 We compare the total extent of the ionized dags, with the
——— =16x _— . _li i
Mg pc2 erg s kpc‘z 3)  half light radius of the stellar componeR;,2 «ar, for the class

of rotating and non-rotating disc galaxies in Eig.1 (in the t

Ranel with blue colour-coded circles and in the bottom panel

with red colour-coded squares, respectiveR)g is the radius

computed as the total size of the ionized emission map tisat ha

Mgas = Zgas X Area 4 confidence level larger tharw2 The half-light radius of stars is

measured on the observed I-band images, or rest-frame t-ban

where theArea in Eq. 4 is the total spatial extent of the jon-wavelengths. The error bars in Hig. 1 are theuhcertainties de-

ized gas measured on 20 regions of the flux-calibrated datarived from the GALFIT procedure on the images corrected for

cubes. their respective PSF FWHM. The histograms show the distribu
The gaseous masses are given in Tab. 2, the associated &i@86 of the gas and stellar radii of the classes. The solilik

is analytically propagated from the errors in the obseovatus- the linear fifl to the data and the dashed line shows the standard

ing conventional techniques. Further details on the emafya deviation.

sis are described in the accompanied paper (Epinatlet a&8)201 The dotted line is the correlation observed in a thin expo-

Typical value of the error is of the order of2Z% dex. We note nential disc between the radius of the total ionized gas emis

that diferent calibrations exist for the Kennicutt-Schmidt lavgion and the half-light radius of the stellar componéidy ~

at higher redshift, e.g., Bouché et al. (2007) suggest epste 1.9 X Ry/2 «ar. ASsuming that the optical radius equals 3.2 times

power-law index (1.7 instead of 1.4 in Eq. 3) fos 2.5 starburst the disc scalelength following Persic & Salucci (1991), -

galaxies. This steeper formulation implies .3 dex diference light radius is 1.678 times the disc scale length. The totaized

in the gas computation. Given the uncertainties involveddén 9as,Ras, is close to the optical radius as in local star-forming

riving this quantity, a dferent value for the slope does not havgalaxies (e.gl., Garrido etlal. 2005).

any significant impact on our data interpretations (see Gwér For the class of rotators we obtain median valueRgf =

etal. 2011). 5.40783 kpc andRy2¢ar = 35152 kpc, and for non-rotators

Ras = 55050 kpc andRy2sar = 2.68339 kpc (with the ex-
tremes representing the quartiles of the distribution fier tivo
classes). Non-rotating galaxies are more compact in tlemest

To classify our sample we adopt a kinematic classificati@t ththe stellar component than rotators, but similar in the gréeng.
relies on a combination of observed galaxy properties. W reFor rotating galaxies we obtain thatg = 1.63+0.14X Ry /2 star
tolEpinat et al.[(2012) for a full description of the methampt  with an intrinsic scatter ofrjy = 2.23 (and total scatter of
for which we provide here a brief outline. In a first step eight = 2.70). The same correlation for non-rotating systems is
of us classified independently all the sample using persoital Rag = 1.70+0.21XRy/2 ¢ar (Tiny = 2.20 andoryr = 2.66). In the
teria. Subsequently we reconciled the criteria into a neseed) local Universe the extent of the ionized gas component ir sta
scheme: we assign to each galaxy a confidence flag generatetbbying galaxies is close to the optical radius (e.g., Gargt al.

The mass of the gas associated with the measured star
mation is given by:

3.3. Kinematic classification

the concordance among the classifiers. 2005). Within - dispersion, and considering the associated
When galaxies satisfy all the following conditions they arencertainties, alMASSIV rotating galaxies are within the ex-
kinematically flagged as: pected statistical trend found by Persic & Salucci (19919im-

. : o ) ilar agreement has been found by Puech et al. (2010) for their
Rotatingdiscs: when the velocity field is well described by aypaGES sample az ~ 0.6. Similarly to Puech et al. (2010)
symmetrically rotating disc with a kinematic position a®gl 5y g Bamford et [ (2007), we notice a fraction of non-roiti
that does not dier significantly from the morphologically gajaxies with a larger gaseous extent than their stellanteou
derived major axis. We quantify these conditions assumlrg@rt exceeding the predicted correlation hy. While in the

that the mismatch between the position angles is lower thempje of Puech et al. (2010) the cases where this correlatio
+20° and that the residuals of the modelled velocity field

over the measured velocities are less than a certain fractioz \ye it 4 jinear relationship to the data using the MPFITEXY-rou

(< 20%). In this work we also require that galaxies classifigghes [wiliams et all 2010). The MPFITEXY routine dependsthe
as “rotators” are rotationally supported imposing thatrthe MPFIT packagel(Markwardt 2009). This routine properly at§uthe
tation velocity must be larger than the dispersion velociiytrinsic scatter to ensure the minimisation of chi-squaith an itera-
(i.e.,v/o > 1l aslisted in column (12) of Tab. 2.) tive prescription.
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is not respected are the ones with the UV light extending fur-
ther out the field-of-view of the FLAME&U (3" x 2”), in
the MASSIV sample the two outliers show a signature of a close 21
companion, one of which is detected iwH 18
~ We will further investigate these trends and their relatiory; ;5
with the environment at the completion of the survey when wé:
will develop a classification scheme enabling us to distisigu — 12
the various mechanisms of disturbance in inclined and facgg 9
on galaxies as well as in compact and dispersion-dominated
spheroids. For simplicity, at the present time we flag alkéhe
galaxies in a unique class named non-rotators (plotted neih
coded, square symbols in all figures). 0
We now compare our measurements with the characteristic<1
sizes of galaxies as found by other similar surveys to apalys 18
correlation among properties like stellar mass, size, aidcv T 15
ity. In IMAGES (Puech et al. 2010) the total light radius mea-£.
sured on the ionized [Oll] gas of rotating galaxies has a aredi— 12
of 11.29 kpc and ranges from 8.25 kpc (first quartile, or 25thg
percentile of distribution) to 11.99 kpc (last quartile, @6th ™
percentile). The median value of the half-light rest-frabi¢

> ©

w

radius is 6.27 kpc with 4.26 kpc and 6.53 kpc as quartiles of Z o Not—Rotators
the distribution. We note that the IMAGES disc size is the max g tt"in i B A R
imum between the total size measured on the ionized [Ollj gas 0 3 6 9 12

and the half-light rest-frame UV light multiplied by 1.9. 8INS R, /oar [KPC]
(Cresci et al. 2009), the half-width half-maximum size (HWH '
measured on the ionizedaHmaps is interpreted as exponential
disc scale-lengths af~ 2 rotating SINS discs, and ranges fronFig. 1. Comparison betweeR. andRy,2 « radii computed as
4.11 kpc to 6.35 kpc with median of 5.87 kpc. The circular-halthe size of our ionized gas maps with a confidence level larger
light sizes of the total SIN8 > 2 sample computed ondHmaps than 2r and the half-light radius of the stellar continuum mea-
by|Forster Schreiber etlal. (2009) is in the rang®2 4.60 kpc sured on the observed I-band best-seeing CFHTLS images, re-
and has a median value of 3.10 kpc. Dutton et al. (2011) claspectively. Within the errors both rotators (top panelebdir-
for a fundamental disagreement of the SINS HWHM sizes dele) and non-rotators (bottom panel, red square) agreethgth
rived by Cresci et al. (2009) and the SINS half-light radii bexpected statistical trerf@8as = 1.9 X Ry/2.4ar found by Persic
Forster Schreiber etial. (2009), as already noted by theser | & Salucci (1991, PS91) plotted with a black dotted line. The
authors who reject the possibility to attribute the disarggy to bluegired solid lines are the best-fit to the rotafamn-rotating
non-exponential discs. At higher redshift the AMAZISD sam- galaxies (dashed lines show the total scatter of the ctigri).
ple ofiGnerucci et all (2011) is constituted by eleven3 rotat- The empty, dashed symbols show galaxies detected with a low
ing galaxies. The characteristic radius of these expoalatiics signal-to-noise ratio (3 SNR < 4.5).
measured on b maps ranges between 0.71 kpc and 1.73 kpc
(first and last quartile of the distribution) with a mediariuea
of 1.24 kpc. Overall, comparing directly to the values of €ue quantity is reliable for the determination of the maximurtoee
et al. (2010) as we adopt the same radius definition, we fiiig.
that IMAGES radii are a factor of 1.5 larger therASSIV radii. Figurd2 shows the stellar massMASSIV galaxies versus
Instead, compared to those of SINS|by Forster Schreibés etthe dynamical (top panel) and gas (bottom panel) mass. The
(2009), we find similar sizes (our half-light sizes measuwad methods used to derive these masses are described ih Sect. 3.
Ha maps are in the intervd®gas = 2.85 - 3.96 kpc with The total distributions of these quantities are shown dgfaly-
a median of 3.47 kpc). Both SINS amtASSIV radii are ap- coded histograms while those with blue, positive-obliqogle
proximately three times larger than sizes sampled at 3 in  (or red negative-oblique angle) refer to rotating (noratiog)
AMAZE/LSD by Gnerucci et al. (2011). galaxies. Dynamical masses range betwebii 2 10'1° M, and

We investigate further the disc properties to verify the hyk.29x 10 M, with a median value of 81 x 10'° M, for the
pothesis whether ouMASSIV discs have exponential profiles.class of rotating galaxies (dashed-point horizontal limigaé bot-
Discs of ionized gas have frequently an irregular, clumps ditom panel of Fig.2), and.05 - 8.13 x 10'° M., with a median
tribution as it is also reported for SINS galaxies. Despite t value of 245x 10'° M,, for non-rotating galaxies (dashed hori-
simplistic assumption both the Sérsic index distributionl the zontal line). We estimate a gaseous mass in the intervaldagtw
correlation between exponential and half-light radii sesjghat 3.38x 10° M, (first quartile) and B4x 10'° M, (last quartile)
MASSIV discs can be approximated to exponential discs. Théth a median value of 85 x 10° Mo, and stellar masses in
same qualitative conclusion has been reported for SINS digbe following range #8- 5.87x 10'° M., with a median value
(Forster Schreiber et ‘al. 2009). of 3.98x 10'° M,, in rotating galaxies. Median values for non-

In summary, our resulting characteristic size agrees withiotators areMga = 1.23x 10'% M, andMgss = 6.71x 10° M,
the statistical correlations previously assessed in teealure. with ranges betweeAMgy = 0.90 — 1.90 x 10'° M, and
The radius taken to derive the velocity is critical to avdié t AMgas = 3.51— 9.37% 10° M.
insertion of systematic biases (see Noordermeer & Venheije Within their uncertainties only few galaxies lie in the fatb
2007). The relation obtained between the size of the stads afen region oMga > Mayn. The only strongly deviating rotating
that of the gaseous component ensures that this latterqathysgalaxy (empty, dashed symbol) has been detected with a low
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signal-to-noise+{ 3.5). We have a probability d? = 7.5 x 1072

andP = 1.5 x 10 that the stellar mass is uncorrelated to dy-
namical and gas mass using the Spearman correlation test. Th
correlation is statistically significant in particular ftre stellar

and gas masses. In the inserted panels ofFig. 2 we show the cu-
mulative distributions of these quantities for rotatodits blue

line) and non-rotators (dashed, red line) along with theébpro
bility for the two classes to be statisticallyfidirent using the
Kolmogorov-Smirnov test.

]

T T T T T T T OTTT

102

Lii

We assume no contribution from dark matter in the inner
centre of galaxies. It is the best hypothesis to assume ginen
inability to measure the dark matter distribution in higtgalax-
ies. This hypothesis has been adopted in earlier studgpsbg.
Gnerucci et al. (2011). With this assumption the mass in gas
taken as dterence between dynamical and stellar mass of both
classes of rotator and non-rotator galaxies, is on averdigea
tion of ~ 45% of the dynamical mass (diagonal dotted line),

; % | and approximately 20% of the stellar mass or 17% of the bary-
100 1010 101 101 onic mass. A consistency picture is obtained for rotatidgxgas
M. [M,] when deriving the gas mass from the Kennicutt-Schmidt laes. W
fit a content of gas that is 25% of the stellar mass (or 20% of the
T T T T baryonic mass) in rotating galaxies with typical erroroatsted
to the fit of the order of 5- 6%.

The gas content in non-rotating galaxies is definitively
higher ¢~ 42% of the stellar mass, or 30% of the baryonic mass)
when using the Kennicutt-Schmidt law. Taking into accobat t
this class of galaxies may contain face-on discs, this ifvact
represents a lower limit. The same value derived & ince
between dynamical and stellar mass is somehow lower. It can
be justified by two factors: 1) the inclusion of merging sysse
in the class of non-rotating galaxies that may have not yet ex
hausted their gas reservoir; 2) thdfdient properties of dark
matter halos in rotators and spheroidal galaxies. In negaltax-
ies, within the optical radius the dark matter content ipsated
to be higher in rotators than in spheroids (Persic et al. [1996
Thus for the same dynamical mass, the fraction of gas ansl star
should be lower in rotators than in our class of non-rotasiys

10°

1012

g

101t

Meos [Mo)

1010

100 E

. tems.
100 10t 1ou 101 If we fix the slope to the local relation proposed by
M. [M] Schiminovich |((2008) using the GALEX Arecibo SDSS survey

of cold H gas, we obtain a weak evolution f0.17 dex to
z = 1.2 for the entire sample (or0.11 dex for rotators and
+0.21 dex for non-rotating galaxies). We emphasize that the se-
"ction criteria adopted to build up th#ASSIV sample lead to a
bsample of non-rotating galaxies with a lower contentedf s
r mass at fixed gas and dynamical mass.

Fig.2. The stellar mass content 8fASSIV galaxies compared
to the dynamical mass derived from the dynamical model
(top panel) and to the gas content derived using the Kertnic
Schmidt formulation (bottom panel). Symbols are as in Fig.
The horizontal and vertical histograms represent theiligton ) ) )
of the stellar and dynamical masses (top) and gas massigbotto The fraction of gas iz ~ 0.6 IMAGES galaxies ranges be-
panel). The horizontal and vertical lines are the medianesl tween 30% as derived from the evolution of the gas-metallici
of rotators (point-dashed blue line) and non-rotatorst{ddsed relation (Rodrigues et &l. 2008) and 45% of the stellar mass o
line), respectively. Dashed diagonal lines in the bottomepa tained with the inverse Kenmcutt-Schmujt law by Puech et al
show the conditionMg,s = frac x Mgsr Wherefracis equal to (2010). The gas fraction quoted by Cresci et al. (2009) fofSS
25% for rotating galaxies and 42% for non-rotators (or 20% agalaxies atz ~ 2 is in the interval 23- 30% of the dynami-
30% of the baryonic mass, respectively). The solid lineéslth  cal mass, but including a dark matter contribution of 40%. At
cal relation proposed by Schiminovi¢h (2008) using the GKLEhigher redshift£ > 3, the AMAZE/LSD surveys) these values
Arecibo SDSS survey of cold IHgas. In the inserted panelsare too uncertain (Gnerucci etial. 2011).

the cumulative distributions for stellar-, dynamical-dagas- Based on direct estimates using molecular observatiogs (e.

mass are plotted for rotators (solid, blue line) and noatws [Daddj et al. 2010] Tacconi etldl. 2010), the gas mass in disc

(dashed, red line) along with the probability for the twossies gajaxies ranging in the interval between 34-44% of the bary-

to be statistically dferent. onic mass, is slowly decreasing in the last 8-10 Gyr. Ourltesu
are in full agreement with a slow decrease of the gas mass con-
tent in disc galaxies sinee~ 1.2 with a gas fraction that halves
progressively down to the local Universe.
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5. The size - mass - velocity relation lar to earlier findings at ~ 1. Abovez ~ 1 the evolution of

. . . _ ... disc sizes in literature is less clear, even with opposéeads.
In this section we examine the fundamental relations egsh Trujillo et al. (2006) found a factor of two smaller half-lig
the MASSIV sample at D < z < 1.6. We compare their sizes, gjzeg ar ~ 2.5 at fixed stellar mass relative o= 0 galaxies.
stellar masses, and rotation velocities to galaxy sammle#-a a similar evolution is reported by Williams et al. (2010) ias
able in the literature at @fierent redshifts to investigate the VOforming galaxies az = 2. The evolution of circular half-light
lution of these properties. In particular, we derive thatieh |y, gjzes as measured by Forster Schreiberlet al. (2009) and re-
between the luminosity (or stellar mass) and rotationabael yoteq by Dutton et al. (2011) on SINS data at similar redshif
ity as introduced by Tully & Fisher (1977), or Tully-Fishe-r g smajier than previously quoted results, i:€0,07 + 0.05 dex
lation (TFR). We further explore the shift in the zero poifit oy, pe compared with-0.28 dex by Truijillo et al. (2006). This
this relation and the other fundamental relations that iitive discrepancy is attributed by Dutton et al. (2011) to thiedi
inter-connection between dark and luminous matter fonge$a once in the half-light radius measured on the iHaps and rest-

at different cosmic epochs. frame optical band images. Taking into account thigeténce
their results can be reconciled. Afidirent trend is obtained us-
5.1. The size - mass relation ing measurements of Cresci et al. (2009) on the same SINS data

by Dutton et al. (2011). Using the half-width half-maximuizes
The evolution of the size - stellar mass relation in rotatiatax- interpreted as exponential disc scale-lengths, SINS disxges
ies at 10 < z < 1.6 is shown in the top panel of Fg. 3. The distripresented in Cresci et al. (2009) arel.6 timeslarger atz = 2
bution of theMASSIV rotating galaxies in this plot (blue-codedthan their local counterparts at fixed stellar mass. Everfata
circles) is consistent with a mild dependence between the dior of —0.07 dex caused by the skewed distribution towards low
size and the stellar mass. Taking into account the relgtliral  inclinations reduces the discrepancy, the values remgmifsi
ited statistics associated to a disc size representingaluwer cantly inconsistent by a factor of three with the measurdmen
limit (as measured on galaxies with a signal-to-noise rabiove of Trujillo et al. (2006) and Williams et al. (2010) (cf. Dot et
3), we interpret this plot in the frame of its evolution to flee al. 2011). This discrepancy between data-sets increabéeghatr
cal relation fixing the slope to the local relation as deribgd redshifts if we explore the AMAZE.SD sample by Gnerucci et
Dutton et al. |(2011). This relation is based on the localrnéa
disc scalelength - stellar mass relation from Dutton et24107)
with stellar masses from Bell etlal. (2003) and Bell & de Jong
(2001). The evolution of the relation is only slightly stgsr us-
ing the V-band instead of the I-band size-stellar massioglat — 1
derived from the SDSS data. This radius is scaled to the halg:
light radius which is 1.678 times the scale length for thecexp —
nential profile. This local relation is plotted in Fig. 3 asHad, &
black line. The solid, blue line is the fit to the MASSIV rotagi
galaxies. To make a consistent comparison to our measuteme
we plot in this figure only the evolution reported in thosedéts
using the sizes measured on the ionized gas ¢+ [OIl]) maps. ol o e e e
The best fit obtained using SINS galactic sizes defined as the 10 11
HWHM He radii (Bouché et al. 2007; Cresci eilal. 2009) is plot- log M. [Mg]
ted with a dotted-dashed, orange line and with long-dastred,
ange line when the size is defined as the half-lighatreidius by
Forster Schreiber et al. (2009). Note thaftelience in the evo- <1
lution of this relation is due to the method used to measuze th_%

g R®

=}

—_

—
N

disc sizes by Bouché etlal. (2007); Cresci etlal. (2009) and b~ B /./
Forster Schreiber et al. (2009) (cf. Dutton etial. 2011). et aﬁ /__‘j;;i/ o,
with a dotted, red line the evolution measured on IMAGES ro& 0 e

tating galaxies using as disc size the maximum between thke to 2
size measured on the ionized [Oll] gas and the half-light-res™

\
\
0\. N
[ ]
1 11 1 1 11 1 1 I 1

frame UV light multiplied by 1.9. All quantities are congstly 0 [ I I
rescaled to our Salpeter IMF. 1.6 2.2 2.4 2.6 2.8
There is a general consensus on the mild evolution of log V., [kms~1]

the disc size in star-forming galaxies up 1o~ 1 (for ex-
ample as measured by Williams et al. (2010) taking the cir-
cularized rest-frame I-band half-light radii of disc-dovaied Fig.3. The stellar masssize relation {op panel) and the
galaxies, and by Trujillo et &l (2006) taking the circutad Velocity-size relation lottom panel) for MASSIV rotating
rest-frame V-band half-light radius). Compared to the enés galaxies az ~ 1.2 (solid, blue line with the & error of the
day disc sizes, the& = 1 counterparts aremaller by ~ correlation illustrated by the light blue area). The lolation
0.10 dex at fixed stellar mass and rotation velocity (e.ddy Dutton et al. (2007, DO7) is shown as short-dashed, black
Dutton et al 2011). This picture agrees well with the theordine. We overplot the best fit relations obtained by Puech.et a
ical predictions|(Blumenthal etdal. 1984; Dalcanton ét @97 (2008) (P08z ~ 0.6, dotted red line), by Bouché et al. (2007)
Mo et al. 1998/ Firmani & Avila-Reeke 2000; de Jong & Lacegnd [ Cresci et al.| (2009) a ~ 2 (B07, dotted-dashed or-
2000; Pizagno et &l. 2005; Dutton etlal. 2007). ange line), and by Dutton et al. (2011) using measurements by
At z ~ 1.2 we report an evolution sizetellar mass relation [EOrster Schreiber et al. (2009) (FS@9; 2, long-dashed orange

of —0.14 dex using the half-light & radius that is quite simi- lin€). The symbols are as in Fig. 1.
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al. (2011). The sizes of the discs are more than four tinngeer
in the past than in their local counterparts. We can cautjous
speculate that this strong evolution may be caused by atelec
effect in the AMAZELSD galaxies and the fliculties in mea-
suring realistically the H sizes at such high redshifts{ 3).
Comparing the evolution computed directly from the half-
light radii measured in hl, we obtain atz ~ 1.2 the similar 1on
evolution as derived from SINS data at~ 2 by Dutton et E
al. (2011), based on measurements_by Forster Schreiber et a
(2009). However if we account for the shift suggested by @utt
etal. (2011) that converts ourdHsizes atz ~ 1.2 to their optical
band half-light radii, we should have a stronger evolutigthw oo |- ™ .
redshift, i.e.—0.21 dex instead 0£0.09+ 0.04. Conversely, we b
do not find the same conversion as suggested by Dutton et al. r
(2011) in the ratio of galaxy sizes (e.g., between our olezkrv L y
I-band and k). Furthermore, our results on the evolution of -
the disc size is perfectly in agreement with the evolutiortaip / /
z ~ 1 found by Williams et dl..(2010) and Trujillo etlal. (2006), 100 =" 100 500
especially taking into account the associated uncerésoti the V ooe [kms1]
measurements and the adopted assumptions. Thereforedrased
the current data-set we suggest a mild evolution in the size - 10 —
stellar mass relation of rotating galaxiezat 1.2. An homoge- .
neous comparison 0fIASSIV galaxies az ~ 2 andz ~ 1 that —
will be possible at the completion of this survey, will prdeia i / /
definitive answer to this controversial issue. r /.//. ;
1o | !/

/S /
5.2. The size - velocity relation - D".‘/‘P/’.
L a’ / 7
U
A / g

1012 ¢

NNNNN

This Work (P07)
This Work (BdJO1)

P
B
6 P08
2
2
0

M. [Mp)
| ]
T |

— T T

his Work (K01) / /
10 (K01) / /

o=
L3111

~.
1

M. [Mp)

The bottom panel of Fig. 3 shows the relation between the disc

scale length and the maximum rotation velocity §0XSSIV ro-

tating galaxies and for samples from the literature #edént o oy

redshifts. o
The distribution of the MASSIV rotators in this plot (blue- r ke T

coded circles) is consistent with no dependence between the [ / 7

disc size and the stellar mass. For the reasons explained in | / %

Sect.5.1, we discuss hereafter the size-velocity relatging / 4

the slope determined for local galaxies. We observe a shift o el r A LAl L

—0.12 + 0.05 dex of the relation a ~ 1.2 with respect to the 50 g 1°[°kms_, ] 500

local I-band size-velocity distribution computed by Duttet al. .

(2007). As reported by Puech et al. (2007} elient calibrations

proposed to describe this correlation show very similavltes Fig.4. (Top) The stellar mass TF (smTF) relation at~ 1.2

despite the dferent quantities used to trace the galactic propajased on th®1ASSIV rotating galaxies. Symbols are as in Fig. 1.

ties. Puech et al. (2007) found some IMAGES rotating gakaxigrrors on the velocities are computed using GHASP simula-

atz ~ 0.6 with a relatively lower disc scale length at fixed vetions to account for various uncertainties. The smTF for the

locity compared to local rotators (cf. blue circles in théig. 3), MASSIV rotators is calibrated using either the local slope defined

although the majority of them lies on the distribution ofdbm- by Pizagno et al. (2007, P07) or by Bell & de Jong (2001, BdJ01)

tating discs. We fit their rotating galaXIeS with a relatlbﬂ\ﬂ/lng (dashed black line and solid black line, respective|y)_ Sl -

a marginal evolution 0£0.08 + 0.06 fromz ~ 0.6 toz ~ 0. blue lines are the best-fit tlASSIV rotating galaxies and the
At z ~ 2 the results dfer with authors. A consistent evolu-cyan shaded area shows the &rror on the zero-point param-

tion with our measurements is observed at higher redstoftad eter (the intrinsic and total scatter is plotted as cyanedbline

ing the half-light sizes as computed by Forster Schreibalie and cyan dashed line, respectively). Other fits are by Pueaih e

(2009). The evolution at ~ 2 shows evenly smaller sizes a{2008) (P08z ~ 0.6, dotted red line), Cresci etlal. (2009) (C09,

a given maximum rotation velocity relative to lower redshifz ~ 2.2, short-dashed-dotted orange line), and Gnerucci et al.

galaxies with an fiset 0f-0.22+0.06 dex fronz = 2toz=0(cf. (2011) (G117 ~ 3, long-dashed-dotted magenta lin&®o(tom)

Dutton etal. 2011), and0.10 dex toz ~ 1.2. Atz ~ 2 adiferent  The relation between the stellar mass and the contribution o

trend is observed by Bouché et al. (2007) combining data frayoth ordered and chaotic motionSe§ = /(0.5 x V2, + o),

the SINS survey (Cresci etial. 2009) and from Courteau (199¢3ssin et al. 2001, K01) is shown. The cyan shaded area shows

atz = 0. Boucheé et al. (2007) found no evolution of the zerahe 1 error on the zero-point parameter, the cyan dotted line and

point of the size-velocity relation from= 2 toz = 0. Dutton et cyan dashed line are the intrinsic and total scatter, reispéc

al. (2011) attribute this discrepant result to an incoesisy in - We overplot the best-fit relation by Kassin et al. (2007} at1

the SINS half-width half-maximum size reported in Cresalet (K01, dot-dashed black line) and by Gnerucci étal. (2011) at

(2009) and interpreted as exponential disc scale-lengths.  z ~ 3 (G11, dot-dashed magenta line). Symbols are as in Fig. 1.
The size-velocity relation shows at all cosmic times a large

scatter (of the order of 0.2 dex). The scatter reported in previ-
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ous analyses at highare likely due to the diiculties in discern- The solid, blue lines are the best-fitMASSIV rotators and the
ing kinematically complex systems, that translate in utaie+ cyan shaded area shows thedrror on the zero-point parameter
ties in the estimation of the characteristic radius of thetesy. (the intrinsic and total scatter is plotted as cyan dottedi@m@an
While we are not immune to this subtle possibility, the statal dashed line, respectively).
trend observed between the size of our ionized emission mapsThe shift in the zero point of the sSmTFR with respect to 0
and our radius of the stellar continuum on the broad-band imemputed by Puech etlal. (2008, 2010} at 0.6 is surprisingly
ages of rotating galaxies, ensures reliable quantities.|@6al high (-0.34 dex in stellar mass) if compared to our results at
relations studied by e.d., Courteau (1997) and Mathewsah etz ~ 1.2. The evolution in the sSmTFR computed using IMAGES
(1992) and better constrained in that respect, also showga lagataset is very similar (within the errors) to the evolutiomre-
scatter of this relation suggesting a physical meaningisfdis- port at higher redshift{0.36 + 0.11 dex atz ~ 1.2). There are
persion. important issues to be taken into account when interprétiege
values. The original evolution claimed by Flores etlal. €08
the same data-set was consistent with no, or marginal evolu-
tion. Other authors, using traditional slit spectroscapgched
In the top panel of Fig. 4 we show the correlation between titlee same qualitative conclusion of/ngld evolution up to red-
stellar mass and the rotation velocityzat 1.2 of theMASSIV ~ shift z ~ 1 (e.g.,. Weiner et al. 2006; Conselice etlal. 2005;
galaxies. Rotating galaxies are plotted with blue-codeclas. |Fernandez L orenzo etlal. 2010). The IMAGES galaxies have
They are the sole class of galaxies included in our bestdittitarge seeing and coarse spatial resolution due to the FLAMES
procedure. We plot non-rotating galaxies with red-codgdase instrument|(Puech etlal. 2010). Furthermore, léhak of evolu-
symbols. The errors on the velocities are computed using sition in the baryonic (star-gas) Tully-Fisher relation reported
ulations on a local sample to account for various uncertaint by [Puech et al.| (2010) using the same IMAGES sample and a
(see for details Epinat et'al. 2008). The errors on the steliess gas fraction az ~ 0.6 similar to the values of nearby galaxies,
are described in_Contini etlal. (2011). Consistent to what haould imply a minimal, if not negligible evolution of the $ier-
been done in the previous section, given the relativelytéichi mass TFR (Dutton et al. 2011). All these points would thenefo
statistics at this stage of the survey we set the slope toothe $uggest an over-estimation of the evolution of the stelldlyT
cal calibration. To make a fair comparison with the publishéisher relation by Puech etlal. (2008) and an evolution of the
data at diferent redshifts, and to allow for future comparisonsmTF relation of IMAGES data of the order eD.1 dex only,
we fit our data with the two most widely used calibrations. Imnstead of the estimatedd.34 dex (Dutton et al. 2011).
particular, we calibrate the stellar mass TF relation (SR)I/F  If we compare our best fit with the Bell & de Jong (2001)
with the local slope by Pizagno et al. (2007) to compare wittalibration atz ~ 1.2 of the four SINS galaxies by Cresci et
the IMAGES sample at ~ 0.6 by|Puech et all (2008, 2010).al. (2009) at similar redshifts, it is consistent with no kevo
The local calibration by Pizagno etl&l. (2007) based on aereption of the zero point. These four galaxies are very massive
sentative galaxy subsample extracted from the SDSS argbxbvi(~ 1012M,) with velocities around- 250 km s where the two
by Hammer et &l. (2007) is plotted in Fig. 4 with dashed, bladklibrations give similar estimates. At larger redshifte€i et
line. The best fit by Puech etlal. (2008) is plotted with a dbtteal. (2009) found a shift in the stellar masses at fixed vejocit
red line. We calibrate the relation with the local slope dadin of —0.41 + 0.11 dex compared to the = 0 Bell & de Jong
by|Bell & de Jong|(2001) to compare with the SINS sample $2001) calibration. Similar evolution is observed with tbed-
z~ 2.2 bylCresci et al. (2009) and with the LBAMAZE galax- ibration by Pizagno et al. (2007), e10.44 + 0.11 dex (Cresci
ies atz ~ 3 bylGnerucci et al/ (2011). The local calibration byriv. comm.). The absence of discrepancy when taking two dif
Bell & de Jong|(2001) is plotted in Figl 4 with a solid, bladkéi  ferent calibrations is expected giving the properties efahal-
The best fit by Cresci et al. (2009) is shown with a short-dasheysed SINS galaxies. They are very massive and fast rotatdrs a
dotted orange line and that by Gnerucci etlal. (2011) witmg{o are located at the intersection between the two local olatin
dashed-dotted magenta line. The Bell & de Jong (2001) ealibthe stellar mass - velocity diagram. Gnerucci et al. (205ina
tion is based on the local sample by Verheijen (2001) who 9eSD/AMAZE galaxies show the possible build-up of the stel-
lected predominantly low-mass, gas-rich galaxies obskmith  lar mass TF relation at ~ 3. Despite the large scatter of the
the 21cmHI emission|(Puech et lal. 2010; Hammer et al. 2007orrelation ¢ 1.5 dex) they report a statistical shift of the zero
The resulting relation is steeper than Pizagno et al. (266&)- point to their local relation 0£1.29 dex (a very fast evolution,
ence. The two relations start to be equivalent around a igloc-0.88 dex, betweer ~ 2.2 and 3 compared to more recent cos-
of ~ 200 kms? and a stellar mass ef 10'* M., thus samples mic epochs).
with these galactic properties are not substantiaffgcied by
the choice of the calibration. The vast majority of (KkSSIV Galaxies at high redshifts have a larger velocity dispersio
galaxies are located below these values. In consequermat-adand a higher fraction of turbulent motions (elg.. Genzelet a
ing one, or the other calibratiorffacts the strength of the evolu{2008). To account for the large velocity dispersion that-con
tion in the velocity-mass relation. We compute for eachbrali  tributes to galactic kinematics at increasing redshift,pha in
tion the zero-point of the correlation, its error, its insic and the bottom panel of Fi@l4 the relation between the stellsssna
total scatter. All the above-mentioned studies have begorep and theSgs index. TheSys index is defined as followsSps =
tunely rescaled to account for our Salpeter IMF. V(0.5 x V2, + o3), it accounts for the contribution of both or-
For rotators we obtain an evolution franz: 0 in stellar mass dered and turbulent motions (Kassin et al. 2007; Covingtatl e
of the smTFR zero point 6f0.36+ 0.11 dex, using as reference2010).
the SDSS subsample by Pizagno etlal. (2007) (with an intrinsi The cyan shaded area shows tleérror on the zero-point
scatter ofriny = 0.32 dex and a total scatter of,; = 0.48 dex). parameter, the cyan dotted and cyan dashed lines are timsiatr
Instead, using the Bell & de Jang (2001) calibration we ab#ai and total scatters, respectively. Diagonal lines reprteberbest-
zero-point atz ~ 1.2 that is consistent with no evolution sinceit relation by| Kassin et all (2007) at ~ 1 (dot-dashed black
z ~ 0 (or -0.05+ 0.16 deXx,oimr = 0.52 andotr = 0.72). line) and by Gnerucci et al. (2011) at~ 3 (dot-dashed ma-

5.3. The mass - velocity relation
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genta line) calibrated using the slope by Kassin 2t al. (R00&
observe a tighter correlation with a reduced scatter thals- 10" L IR ' ' AL
sical smTF relation. Physically this smaller scatter of dis#ri- z=0 McG05
bution reinforces the recent results on the importance abtib
motions to the galactic kinematics, and the larger contatign
encountered in traditional long-slit spectroscopy. L Py
Using the Sgs index the rotators and non-rotators are lo-
cated now in the same locus (bottom panel of Fig.4). Thejgn
Z ~ 1.2 smTkgps is log(M,)= 4.46£0.07 + 2.92 x log(Sps)
(with ojy=0.08 ando,;=0.45) when galaxies of both classes—y
are included. If only rotating galaxies are considereds(ihi =
the correlation plotted in the figure), the relation can bé-wr 3 S ® o [/
ten as log(M)= 4.26:0.10 + 2.92x log(Sos) (W|th Tintr=0.13 = I
and 01t=0.43). We therefore report a shift in stellar mass L P )
of —0.25 dex of the rotatingASSIV sample (or-0.45 dex 10"
including both dynamical classes) compared_to Kassinl et al.
(2007) galaxies at ~ 1 and of+0.35 dex (or+0.55 dex) to
Gnerucci et al.(2011) galaxiesat 3.

—— z=1.2 This Work
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Figure 5 shows the relation between the baryonic mass and
the velocities (top panel) and the orderetiaotic motion com- ol LA N
ponents, quantified using t&s index (bottom panel). Based 1° 50 100 500
on our results we infer no evolution; that is to be compared [kms-1]
with the conclusions reached by McGau@h (2005) in the local Vinen
Universe implying a very marginal evolution of the conteft o 1012 —
the gaseous component with respect to nearby galaxiesoBsev
results on the baryonic TF relation using a data-set of maleg
field survey have been derived by Puech at al. (2010) who find no
significant evolution compared to the local Universe. Based
this issue these authors claim for gas already in placze-a0.6 - :
with no need to advocate external gas accretion being thalgas /
ready bound to the gravity well of galaxies. Other interatiehs 10! /
are possible: if the growth with cosmic time of galactic \@lo ®
ties and masses happen along the scaling relation, as @ediCe

T I T LI I T
1 K07
1.2 This Work
3.0 G10

Z
Z
— Z
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by LCDM models, any apparent evolution can be observanow o « /./ /
ally recognized. i ® e /
y g = L e ‘o , i
.O‘ / /
. . . L /LR A [ / _
6. Discussion and Conclusions 10 F / E(I; /o " E
C ' i ]
We have explored the relationships between galaxy sizes,mas r 4 ]
and internal velocity of the statistically representativeSSIV i / i
sample of 45 galaxies with near-infrared resolved kinecsat | / i
1 < z< 1.6., an unbiased sample of higtstar-forming galaxies /
(Contini et al| 201/1). 109 Lo L/l . T
Before the advent of the 3D integral field spectroscopy 50 100 500
the possible sources of discordance in using these quan- Sos [kms-1]

tities include observational fiiculties and selection fiects

(Portinari & Sommer-Larsén 2007). The higher fraction ofrmo

phological and kinematic disturbances in higigalaxies com- Fig.5. The baryonic TF (bTF) relation versus the maximum ve-
pared to nearby objects may bias the real evolutionfigcts. locity (top panel) and versus the+ o (or Sps) index (bottom
However, systematics and subtle selectidliects also need to panel). We overplot the best-fit relation of rotating gadexiblue
be taken into account when comparing with recent near+iedra symbols) using the local slopes by McGaugh (2005) (plotged a
resolved kinematics surveys. For example, the obsenstibn solid black line in the top panel, McGO05) and by Kassin et al.
the OSIRIS sample (Law etlal. 2007, 2009; Wright et al. 200§2007) atz ~ 1 (plotted as solid black line in the bottom panel,
were assisted by adaptive optics to reach very high angegar rK07). The other fit in the top panel is by Puech et al. (2010)
olutions, but probing only the highest surface brightneagse (P10,z ~ 0.6, solid, orange line) and in the bottom panel by
sion. With this observing mode they sample smaller charigeteGnerucci et al. (2011y(~ 3, long-dashed-dotted magenta line,
tic He radii (~ 1.3 kpc) than those typically probed @ kpc) in  G11). The cyan shaded area shows thefror on the zero-point
other similar surveys at comparable redshifts. The IMAGH&#S s parameter (the intrinsic and total scatter is plotted as dat-
vey (Hammer et al. 2007; Puech et al. 2008, 2010) samples bt#tl line and cyan dashed line, respectively). Symbols aie as
star-forming and more quiescent galaxies, but the coarstéatp Fig. 1.

resolution of FLAMES instrument requires meticulous cofre

tion methods to extract the maximum velocity. The SINS sam-

ple is the largest collection of galaxies at highbut extracted
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BRBAREREEESE R R RARRRE e = one may be due to the heterogeneous SINS selection. The sec-

T T T T T
Rotating disks L Non-Rotating disks { ond dfect may be physical, caused by an unexpected larger in-
® MASSIV | © MAsSN | cidence of interngéxternal mechanisms (infloyvsergers, out-
= IMAGES = IMAGES . .
SINS L A sins . | flowsfeedback) acting on both the spectrophotometric and dy-
g | % LSD/AMAZE % | % LSD/AMAZE | namical properties of rotating discs. While we cannot dica
% the second hypothesis, it is unlikely that the same mechemnis
— ¥ I 1 acting on SINS galaxies at~ 2 are not at play a few Gyr later in
L i 1 MASSIV galaxies (assuming both samples are representative of
> ¥ T " 1  the entire rotating disc population). Nevertheless, we syset-
EO v * T : ulate that we witness the same phenomena acting witkrdi
2 o‘ -+ VA O - entdliciency on the various physical regimes (of galactic stellar
= ** o e 4 v & XL { mass, star-formationrate, etc.). Furthermore, compane§FR
b o ¥ ghdt L o0 1 for rotators (left panel in Fig. 6) and non-rotators (riglaingl)
% t o = ' L g: AR | for SINS andMAS_SIV surveys, it appears that non-rotating sys-
o | ¥ ° | o ® - | tems display similar ranges of SFRat 1 andz ~ 2, while
c N . . it is not the case for rotating systems that exhibit higheR SF
L S0 .- .- T ey |z~ 2thanatz ~ 1. Our results highlight the importance of the
® T ¢ ' 1 disc formation in the SFR mechanics between 2 andz ~ 1
T 1 (assuming these samples are representative of the erttitangp
T 1 disc population). In summary, data-sets available so feer(e
T .1 those taking advantages from resolved spectroscopy)pae s
95 10 105 11 115 95 10 105 11 115 troscopic surveys that pass through a natural pre-sefefrtmn
log(M,) [M@] log(M,) [MQ] one, or several photometric catalogues. As a consequeace th

comparison between samples remairfBdilt. At present, firm

conclusions based on comparisons with other surveys, that a
Fig.6. Star Formation Rate versus stellar mass for rotators (lgfifterently plagued by systematics in the galaxy properties de-
panel) and for non rotators (right panel) in MASSIV (1 <z <  terminations (e.g., dierent selectionféects, quantities obtained

1.6, blue circle), IMAGES % ~ 0.6, red square), SIN&( 2.2,  at different wavelengths and withfrent assumptions), should
orange triangle) and LSBMAZE samples £ ~ 3, magenta as- pe formulated with caution.
terisk). The grey dotted lines show the empirical main sagee

of star-forming galaxies following Bouché et al. (2010)dift In this work we aim at exploring statistical issues. We anal-
ferent redshifts. All quantities have been opportunelgaésd ysed a large representative catalogue of galaxies with- well
to account for our Salpeter IMF. known selection functions, that is based on flux-limited tul

ple fields of a homogeneous redshift survey observed at highe
spectral resolution, but with fiicient spatial resolution probing

from surveys with dierent selection criteria. The SINS sampléypical scales of- 5 kpc. Our results are the following.
used to analyse the relationship between stellar mass dmctve  The MASSIV galaxies show a correlation between dynami-
ity, represents galaxies detected with the highest sitgrabise cal and stellar mass with arffeet interpreted as a fraction of gas
ratio: they are the most luminogimsassive, fastest, and highlymass of the order of 20-25% of the stellar mass-atl.2. A sim-
star-forming galaxies. ilar amount of gas mass is obtained using the Kennicutt-&tthm
How some of these observational facts reflect on the phyfrmulation. This fraction of gas mass evolves mildly foeth
cal interpretation is illustrated in the left panel of Figmbere last 8 Gyr. Itis reinforced by the lack of a statisticallyrsigcant
the star formation rate of rotating discs obtained by SED figvolution of our baryonic Tully-Fisher relation. Instedde dis-
ting in recent resolved kinematics surveys is plotted asna-fu agreementin the gas estimates using the two approachesfor n
tion of the stellar mass. The class of non-rotatingrging sys- rotating galaxies, suggestdigirent properties of dark matter ha-
tems is shown in the right panel of the same figure. The md@s in rotators and systems not supported by rotation at-high
sequence of star-forming galaxies as defined by Bouché etsimilarly to what is prescribed for nearby objects. Thelatel
(2010) is drawn at dierent redshifts. The IMAGES rotators liemass inMASSIV galaxies is correlated with the incidence to be
below the sequence defined by M&SSIV rotators consistently a rotator, or a non-rotator, with non-rotating galaxiesspreing
rescaled in star formation rate and stellar mass given tiagr a lower content of stellar mass at fixed gas content and dynami
cosmic epoch (but covering a large interval of galactic prep cal mass, but not at fixed star-formation rate. Furthermures
ties), similarly highzLSD/AMAZE rotating discs stay above therotators are more compact in the extent of the stellar corpon
sequence. SINS rotators are highly star-forming objeas/any  than rotators, but not in the gas extent.
massive, thus coincide with the massive, star-formingofihe We obtained correlations between galaxy size, mass, and in-
MASSIV galaxy distribution. The SINS properties can explaiternal velocity, as observed in the local Universe and iaeid
the mostly absent scatter in the Tully-Fisher relation bgsCr by previous results, but the size - mass and size - velodiy re
et al. (2009) compared to our scatter in the same relatiooef tions are weak at ¥ z < 1.6. While individual galactic proper-
Fig. 4 with their Fig. 5). Contrary to what was expected, tife d ties are in fact evolving with time as advocated by most recen
ference in SFR betweavlASSIV and SINS galaxies cannot beresults of large galaxy surveys, the marginal change obdenv
attributed to the higher redshift gfod to the limits imposed on the relationships linking the three fundamental quarstiiaal-
the minimum line flux to ensure detection (Contini et al. 2011ysed in this work— size, mass, and internal velocity sug-
In this figure there is a larger dispersion of SINS rotatoosiad gests an evolution along these relations. This picturesasgrel|
the main sequence compared to other samples. This fact maath cosmological N-bodfhydrodynamical simulations by e.g.,
be the consequence of at least two combin@ects. The first |Portinari & Sommer-Larsen (2007) and Firmani & Avila-Reese
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(2009). We do not confirm the hypothesis of a strong, positivnselice, C. J., Bundy, K., Eliis, R. S., et al. 2005, Ap.B,6860

evolution in the size - stellar mass and size - velocity restet
with discs being evenly smaller with look-back time at fixésls
lar mass or velocity. Our results do not imply an abnormalevo
tion in the galactic spin as previously reported by Boudtd e
(2007). However, we discover a large spread in the disiohat
the scatter is quite reduced for non-rotating galaxies when
cluding the contribution of turbulent motions (with ti$gs in-
dex) in the relations involving the velocities. It is in digae-
ment with the hypothesis that large scatters in the lowsiglo
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