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MASSIV (Mass Assembly Survey with SINFONI in VVDS) is a sample of 84 distant star-forming
galaxies observed with the SINFONI Integral Field Unit (IFU) on the VLT. These galaxies are se-
lected inside a redshift range of 0.8 < z < 1.9, i.e. where they are between 3 and 5 billion years
old. The sample aims to probe the dynamical and chemical abundances properties of represen-
tative galaxies of this cosmological era. On the one hand, close environment study shows that
about a third of the sample is involved in major mergers. On the other hand, kinematical analysis
revealed that 42% of the sample is rotating disks, in accordance with higher redshift samples. The
remaining 58% show complex kinematics, suggesting a dynamical support based on dispersion,
and about half of these galaxies is involved in major mergers. Spheroids, unrelaxed merger rem-
nants, or extremely turbulent disks might be an explanation for such a behavior. Furthermore, the
spatially resolved metallicity analysis reveals positive gradients, adding a piece to the puzzle of
galaxies evolution scenarios.
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1. Mass Assembly of High Redshift Galaxies

In the current framework of ΛCDM cosmology, the mean energy density of the Universe is
shared between dark energy, dark matter and baryonic matter. In this context, the formation of
structures in the Universe is seeded by small perturbations in matter density expanded to cosmo-
logical scales by inflation. Given such a cosmological model, the Universe is about 13.7 billion
years old, and galaxies are expected to form around z=20-50 (Gao et al. 2007), when the first suffi-
ciently deep dark matter potential wells are made and allowed gas to cool and condense to produce
primeval stars and galaxies.

This standard model reproduces well the linear initial conditions, the intergalactic medium
structure during galaxy formation, and large scale structure as observed today. However, the hi-
erarchical dark matter halo formation paradigm remains strongly debated. The physical processes
responsible for mass assembly at early epochs is still unclear. While merging events are expected
to play an important role in the building of the Hubble sequence, smooth cold gas accretion might
also have strongly contributed to the growth of galaxies. Secular processes such as stellar feed-
back may also have a major role in the build-up of local galaxies. High-z galaxies tend to have a
higher gas fraction, thus a powerful stellar feedback would be able to drive the evolution within the
gravitational potential.

T. Contini et al.: MASSIV. I. Survey description and global properties of the galaxy sample 13

Table 4. The MASSIV sample compared with other major IFU surveys of high-redshift galaxies

Sample Redshift log(Stellar Mass) [M�] log(SFRSED)1 [M� yr�1]
Range Median ± � N Median ± � N Median ± � N

MASSIV 0.9 � 1.8 1.33 ± 0.13 83 10.15 ± 0.302 83 1.50 ± 0.31 83
10.21 ± 0.273 83

IMAGES 0.4 � 0.75 0.62 ± 0.07 63 10.54 ± 0.24 40 0.98 ± 0.29 36
SINS 1.4 � 2.6 2.17 ± 0.36 62 10.66 ± 0.37 59 2.11 ± 0.31 59

1.4 � 2.0 10.76 ± 0.384 18 2.43 ± 0.484 18
OSIRIS 1.5 � 3.3 2.17 ± 0.32 20 10.29 ± 0.43 20 1.92 ± 0.35 14

1.5 � 2.0 10.20 ± 0.415 7
LSD/AMAZE 2.6 � 3.8 3.29 ± 0.18 18 10.31 ± 0.30 18 2.25 ± 0.16 9
1 Except for the IMAGES sample, see text for details
2 Stellar mass derived from SED fitting using the PDF method
3 Stellar mass derived from SED fitting using the “best fit” method
4 Stellar mass and SFR derived from SED fitting for the SINS z < 2 subsample only
5 Stellar mass derived from SED fitting for the OSIRIS z < 2 subsample only
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Fig. 11. Evolution of the cosmic star formation rate density as a
function of look-back time and redshift (adapted from Hopkins
2006). The redshift range of MASSIV (0.9 < z < 1.8, magenta
box) is compared with other major IFU surveys of distant galax-
ies: IMAGES (z ⇠ 0.4�0.75), SINS/OSIRIS (z ⇠ 1.4�2.6), and
LSD/AMAZE (z ⇠ 2.6� 3.8) . The relative height of each boxes
is proportional to the samples size.

introduced in Adelberger et al. (2004) to detect lower redshift
z ⇠ 1.6 star-forming counterparts within the traditional redshift
desert (Steidel et al. 2004). The heterogeneous OSIRIS sample
has been built following a variety of criteria. Some targets were
deliberately selected for their young stellar population and cor-
respondingly small stellar masses, some for their old ages and
large stellar masses, and some for other reasons including com-
plex or multi-component rest-frame UV morphologies (Law et
al. 2007), strong detections in H↵ narrowband surveys, unusual
spectral features, or previous acquisition of long-slit kinematic
data. However, given the relatively shallow OSIRIS K-band sen-
sitivity, the most common criterion applied was based on the
emission line flux (� 5 ⇥ 10�17 ergs s�1 cm�2) previously mea-
sured with long-slit spectroscopy (Erb et al. 2006). IFU obser-
vations have been obtained at the Keck telescope using NIR
integral-field spectrograph OSIRIS with the AO/LGS system.

Fig. 12. Stellar mass distribution of the MASSIV sample (top
panel). The filled (empty) histogram is for PDF (“best fit”)
masses. This distribution is compared with other samples of
high-z galaxies observed with IFUs: the IMAGES sample (2nd
panel from the top), the SINS H↵ sample (3rd panel from the
top), the OSIRIS sample (4th panel from the top), and the
LSD/AMAZE sample (bottom panel). The filled histograms in
the 3rd and 4th panel are restricted to z < 2 galaxies. For
comparison between the di↵erent samples, a scaling factor of
+0.25 dex (SINS, OSIRIS, and LSD/AMAZE samples) or +0.15
dex (IMAGES sample) has been applied to the published stellar
masses.

The OSIRIS sample contains a total of 20 galaxies with H↵
measurements. The redshift range of these galaxies extends from
z ⇠ 1.5 to z ⇠ 3.3 (see Figs. 11 and 10), with a bimodal distri-
bution peaking at z ⇠ 1.6 and z ⇠ 2.2, and a median value of
z ⇠ 2.17. The reason for the bimodal distribution is the same as
for the SINS sample: the emission line of interest (primarily H↵)
has to fall within either the H or K band atmospheric windows.
The stellar masses have been estimated using a standard SED

Figure 1: Evolution of the cosmic star formation rate density as a
function of look-back time and redshift. Major IFU surveys redshift
ranges are compared. The relative height of each box is proportional
to the sample size. Adapted from Contini et al. (2012).

This debate can be
addressed with spatially
resolved measurements
from 3D spectral anal-
ysis, allowing to probe
various physical quanti-
ties, e.g. star formation,
gas kinematics, chemical
abundances. The MAS-
SIV sample investigates
a redshift range unex-
plored by Integral Field
Spectroscopy (IFS), con-
sidering that four dis-
tinct 3D surveys are pre-
ceding it. IMAGES
(Puech et al. 2008) sam-
ple, with 0.4 < z <
0.75, showed that regular
rotating disks are quite
similar to the local ones and that mergers are playing an important role in galaxy mass assembly.
SINS (Förster Schreiber et al. 2009) sample, Wright et al. (2009) and Law et al. (2009) samples,
and LSD/AMAZE (Maiolino et al. 2008) sample, with z>1.5 (mostly with z>2), showed that a lot
of young galaxies are experiencing a high gaseous turbulence.

The MASSIV sample was built to probe representative galaxies in the redshift range 0.8 < z
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< 1.9 (Fig. 1), where the cosmic star formation rate history is expected to peak (Cucciati et al.
2012), and where we look forward to a transition between small and disturbed galaxies towards the
Hubble sequence. This redshift range is also an opportunity to infer the establishment of the stark
dichotomy within the galaxy population, already in place at z=1.

Figure 2: SED-derived star formation
rate as a function of stellar mass. The
lines represent the empirical relations
between SFR and stellar mass for dif-
ferent redshifts between z = 0 and z
= 3 following the analytical expression
given in Bouché et al. (2010). All
the illustrated IFU samples are rescaled
to match the MASSIV sample redshift
range. Adapted from Contini et al.
(2012).

MASSIV is an ESO large program (200 hours)
grouping 84 galaxies observed with the NIR-IFU SIN-
FONI on the VLT from 2008 until completion in 2011
(Contini et al. 2012). The J- or H-bands have been
used to target the redshifted Hα emission line with a
high spatial resolution (<0.8"), and a total integration
time varying between 80 and 120 min. Among these
84 galaxies, 11 were observed with the adaptive op-
tics system (AO), reaching a spatial resolutions close
to 0.20". As of today, it is the largest sample of high-z
galaxies observed with IFS.

The strength of this survey lies in its well defined
parent sample, that is the VVDS (Le Fèvre et al. 2005)
a redshift survey selected in magnitude (IAB ≤ 24) in-
cluding 35000 spectra in the visible, avoiding any bi-
ases linked to a priori color selection techniques. A
high completeness of the parent sample is mandatory if
one wants to probe normal and representative galaxies.
Galaxies were selected on [OII]3727 equivalent width
strength or rest-frame UV intensity from SED fitting,
both being a proxy for star formation. This star forma-
tion criterion ensures that the brightest rest-frame op-
tical emission line Hα ([OIII]5007 for a few galaxies)
is available to probe resolved kinematics and chemi-
cal abundances down to galaxies with a SFR close to 1
M�yr−1. Galaxies were selected to have a sufficiently
close bright star valuable for AO/LGS. The continuum I-band magnitude of each galaxy is esti-
mated using the best-seeing CFHT-LS images with a resolution better than 0.65".

Fig. 2 compares the relation between stellar mass and star formation rate for the major IFU
samples, over-plotting empirical relations for different redshifts. On the one hand, we see that for
a given stellar mass SINS, LSD/AMAZE are globally probing galaxies with higher star formation
rate than MASSIV, while on the other hand, for a given stellar mass, the IMAGES sample is
globally probing galaxies with a lower star formation rate than what is expected for a representative
sample.

2. Kinematical analysis of MASSIV galaxies

The full MASSIV sample allows resolved velocity measurement for ∼90% of the galaxies.
Each velocity field was fitted using a PSF-convolved ’flat’ model rotation curve (Epinat et al. 2010).
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A kinematical classification of the first epoch sample has been performed in Epinat et al. (2012),
using three distinct estimators. A first parameter used to distinguish fast rotators from slow rotators
is the total velocity shear Vshear measured on the velocity field, without any inclination correction
(see Fig. 3). With this simple parameter applied on the full sample, 33 (42%) galaxies exhibit high
velocity shear (Vshear>100 km.s−1), and 45 (58%) galaxies have a low velocity shear (Vshear<100
km.s−1).

We also compared a parameter measuring the discrepancy between the position angle of the
major axis (PA) of the stellar component and the kinematical PA of the gaseous component with
the mean weighted velocity field residuals normalized by the velocity shear. Similary it gives 33
(42%) galaxies classified as "rotating", and 45 (58%) galaxies classified as "non-rotating" systems.

(a) (b)

Figure 3: (a) High-shear velocity field (VVDS220584167).
(b) Low-shear velocity field (VVDS020386743). Contours
are drawing the Hα flux distribution. Adapted from Epinat
et al. (2012).

In addition, the immediate en-
vironment of each galaxy is probed
to determine whether the galaxy
lies isolated or not. We search for
companions in both the Hα and I-
band image, with a relative veloc-
ity lower than 1000 km.s−1 and a
projected distance lower than 50
h−1.kpc. Applying this method, 59
(76%) galaxies are found to be iso-
lated, and 19 (24%) are not.

This work on close environ-
ment has been pushed further away
by López-Sanjuan et al. (2012). Defining a close pair as a couple of galaxies with a projected radial
separation lower than 20 h−1.kpc, and a radial velocity difference lower than 500 km.s−1, we are
able to recover a major merger rate RMM ∝ (1+ z)3.95 in the MASSIV redshift range.

Although the origin of galaxies with high Vshear is clear (disks with ordered rotation), galaxies
with low Vshear are more difficult to interpret. Face-on disks, unrelaxed merger remnants, or star-
forming spheroids could be an explanation to such a behavior. Nevertheless, the orientation of disks
with spin vectors randomly distributed could only account for 14% of this low-shear population
considering disks rotating at Vrot=200 km.s−1. The large fraction of interacting, and non-rotating
galaxies seems to suggest that an important cosmological mass assembly mechanism is at work
between redshift 1 and 2.

3. Fundamental relations with MASSIV

In Vergani et al. (2012) we investigate the fundamental relations using MASSIV data. With
dynamical arguments, we derive a gas mass that is on average a fraction of ∼ 45% of the dynamical
mass, assuming no central contribution of dark matter, as in Gnerucci et al. (2011), and consistent
with lower concentration parameter of haloes at high-z (Bullock et al. 2001). This gas content is
consistent with the fraction derived using the Kennicutt-Schmidt formulation.

The evolution of the Tully-Fischer Relation (TFR) is expected to be related both to the con-
version of gas into stars and to the inside-out growth of dark matter halo by accretion. In Vergani
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et al. (2012) the stellar mass TFR shows a negligible, net evolution in the past 8 Gyrs with a large

scatter that is reduced, but still remarkable, using the S05 index (S05 =
√

0.5× v2
rot +σ2

0 , Fig. 4).
We interpret this behavior as an evidence of complex physical mechanism(s) at work in our stellar
mass/luminosity regime and redshift range. We also conclude a marginal evolution in the size -
stellar mass and size - velocity relations in which disks become evenly smaller with cosmic time
at fixed stellar mass or velocity, and are less massive at a given velocity than in the local Universe
in agreement with cosmological hydrodynamical simulations, e.g. Portinari & Sommer-Larsen
(2007).

D. Vergani et al.: Fundamental relations at z ! 1.2
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Fig. 2. The stellar mass content of MASSIV galaxies compared
to the dynamical mass derived from the dynamical modeling
(top panel) and to the gas content derived using the Kennicutt-
Schmidt formulation (bottom panel). Symbols are as in Fig. 1.
The horizontal and vertical histograms represent the distribution
of the stellar and dynamical masses (top) and gas mass (bottom
panel). The horizontal and vertical lines are the median values
of rotators (point-dashed blue line) and non-rotators (dashed red
line), respectively. Dashed diagonal lines in the bottom panel
show the condition: Mgas = f rac " Mstar where f rac is equal to
25% for rotating galaxies and 42% for non-rotators (or 20% and
30% of the baryonic mass, respectively). The solid line is the lo-
cal relation proposed by Schiminovich (2008) using the GALEX
Arecibo SDSS survey of cold HI gas. In the inserted panels
the cumulative distributions for stellar-, dynamical-, and gas-
mass are plotted for rotators (solid, blue line) and non-rotators
(dashed, red line) along with the probability for the two classes
to be statistically di!erent.

signal-to-noise (! 3.5). We have a probability of P = 7.5 " 10#2
and P = 1.5 " 10#4 that the stellar mass is uncorrelated to dy-
namical and gas mass using the Spearman correlation test. The
correlation is statistically significant in particular for the stellar
and gas masses. In the inserted panels of Fig. 2 we show the cu-
mulative distributions of these quantities for rotators (solid, blue
line) and non-rotators (dashed, red line) along with the proba-
bility for the two classes to be statistically di!erent using the
Kolmogorov-Smirnov test.

We assume no contribution from dark matter in the inner
centre of galaxies. It is the best hypothesis to assume given the
inability to measure the dark matter distribution in high#z galax-
ies. This hypothesis has been adopted in earlier studies, e.g., by
Gnerucci et al. (2011). With this assumption the mass in gas
taken as di!erence between dynamical and stellar mass of both
classes of rotator and non-rotator galaxies, is on average a frac-
tion of ! 45% of the dynamical mass (diagonal dotted line),
and approximately 20% of the stellar mass or 17% of the bary-
onic mass. A consistency picture is obtained for rotating galaxies
when deriving the gas mass from the Kennicutt-Schmidt law. We
fit a content of gas that is 25% of the stellar mass (or 20% of the
baryonic mass) in rotating galaxies with typical errors associated
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 account that
this class of galaxies may contain face-on discs, this fraction
represents a lower limit. The same value derived as di!erence
between dynamical and stellar mass is somehow lower. It can
be justified by two factors: 1) the inclusion of merging systems
in the class of non-rotating galaxies that may have not yet ex-
hausted their gas reservoir; 2) the di!erent properties of dark
matter halos in rotators and spheroidal galaxies. In nearby galax-
ies, within the optical radius the dark matter content is suspected
to be higher in rotators than in spheroids (Persic et al. 1996).
Thus for the same dynamical mass, the fraction of gas and stars
should be lower in rotators than in our class of non-rotating sys-
tems.

If we fix the slope to the local relation proposed by
Schiminovich (2008) using the GALEX Arecibo SDSS survey
of cold HI gas, we obtain a weak evolution of +0.17 dex to
z = 1.2 for the entire sample (or +0.11 dex for rotators and
+0.21 dex for non-rotating galaxies). We emphasize that the se-
lection criteria adopted to build up the MASSIV sample lead to a
subsample of non-rotating galaxies with a lower content of stel-
lar mass at fixed gas and dynamical mass.

The fraction of gas in z ! 0.6 IMAGES galaxies ranges be-
tween 30% as derived from the evolution of the gas-metallicity
relation (Rodrigues et al. 2008) and 45% of the stellar mass ob-
tained with the inverse Kennicutt-Schmidt law by Puech et al.
(2010). The gas fraction quoted by Cresci et al. (2009) for SINS
galaxies at z ! 2 is in the interval 23 # 30% of the dynami-
cal mass, but including a dark matter contribution of 40%. At
higher redshift (z > 3, the AMAZE/LSD surveys) these values
are too uncertain (Gnerucci et al. 2011).

Based on direct estimates using molecular observations (e.g.,
Daddi et al. 2010; Tacconi et al. 2010), the gas mass in disc
galaxies ranging in the interval between 34-44% of the bary-
onic mass, is slowly decreasing in the last 8-10 Gyr. Our results
are in full agreement with a slow decrease of the gas mass con-
tent in disc galaxies since z ! 1.2 with a gas fraction that halves
progressively down to the local Universe.
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al. (2011). The sizes of the discs are more than four times higher
in the past than in their local counterparts. We can cautiously
speculate that this strong evolution may be caused by a selection
e!ect in the AMAZE/LSD galaxies and the di"culties in mea-
suring realistically the H! sizes at such high redshifts (z ! 3).

Comparing the evolution computed directly from the half-
light radii measured in H!, we obtain at z ! 1.2 the similar
evolution as derived from SINS data at z ! 2 by Dutton et
al. (2011), based on measurements by Förster Schreiber et al.
(2009). However if we account for the shift suggested by Dutton
et al. (2011) that converts our H! sizes at z ! 1.2 to their optical
band half-light radii, we should have a stronger evolution with
redshift, i.e., "0.21 dex instead of "0.09 ± 0.04. Conversely, we
do not find the same conversion as suggested by Dutton et al.
(2011) in the ratio of galaxy sizes (e.g., between our observed
I-band and H!). Furthermore, our results on the evolution of
the disc size is perfectly in agreement with the evolution up to
z ! 1 found by Williams et al. (2010) and Trujillo et al. (2006),
especially taking into account the associated uncertainties on the
measurements and the adopted assumptions. Therefore based on
the current data-set we suggest a mild evolution in the size -
stellar mass relation of rotating galaxies at z ! 1.2. An homoge-
neous comparison of MASSIV galaxies at z ! 2 and z ! 1 that
will be possible at the completion of this survey, will provide a
definitive answer to this controversial issue.

5.2. The size - velocity relation

The bottom panel of Fig. 3 shows the relation between the disc
scale length and the maximum rotation velocity for MASSIV ro-
tating galaxies and for samples from the literature at di!erent
redshifts.

The distribution of the MASSIV rotators in this plot (blue-
coded circles) is consistent with no dependence between the
disc size and the stellar mass. For the reasons explained in
Sect. 5.1, we discuss hereafter the size-velocity relation using
the slope determined for local galaxies. We observe a shift of
"0.12 ± 0.05 dex of the relation at z ! 1.2 with respect to the
local I-band size-velocity distribution computed by Dutton et al.
(2007). As reported by Puech et al. (2007) di!erent calibrations
proposed to describe this correlation show very similar results,
despite the di!erent quantities used to trace the galactic proper-
ties. Puech et al. (2007) found some IMAGES rotating galaxies
at z ! 0.6 with a relatively lower disc scale length at fixed ve-
locity compared to local rotators (cf. blue circles in their Fig. 3),
although the majority of them lies on the distribution of local ro-
tating discs. We fit their rotating galaxies with a relation showing
a marginal evolution of "0.08 ± 0.06 from z ! 0.6 to z ! 0.

At z ! 2 the results di!er with authors. A consistent evolu-
tion with our measurements is observed at higher redshift adopt-
ing the half-light sizes as computed by Förster Schreiber et al.
(2009). The evolution at z ! 2 shows evenly smaller sizes at
a given maximum rotation velocity relative to lower redshift
galaxieswith an o!set of"0.22±0.06 dex from z = 2 to z = 0 (cf.
Dutton et al. 2011), and "0.10 dex to z ! 1.2. At z ! 2 a di!erent
trend is observed by Bouché et al. (2007) combining data from
the SINS survey (Cresci et al. 2009) and from Courteau (1997)
at z = 0. Bouché et al. (2007) found no evolution of the zero-
point of the size-velocity relation from z = 2 to z = 0. Dutton et
al. (2011) attribute this discrepant result to an inconsistency in
the SINS half-width half-maximum size reported in Cresci et al.
(2009) and interpreted as exponential disc scale-lengths.

The size-velocity relation shows at all cosmic times a large
scatter (of the order of ! 0.2 dex). The scatter reported in previ-

Fig. 4. (Top) The stellar mass TF (smTF) relation at z ! 1.2
based on the MASSIV rotating galaxies. Symbols are as in Fig. 1.
Errors on the velocities are computed using GHASP simula-
tions to account for various uncertainties. The smTF for the
MASSIV rotators is calibrated using either the local slope defined
by Pizagno et al. (2007, P07) or by Bell & de Jong (2001, BdJ01)
(dashed black line and solid black line, respectively). The solid-
blue lines are the best-fit to MASSIV rotating galaxies and the
cyan shaded area shows the 1" error on the zero-point param-
eter (the intrinsic and total scatter is plotted as cyan dotted line
and cyan dashed line, respectively). Other fits are by Puech et al.
(2008) (P08, z ! 0.6, dotted red line), Cresci et al. (2009) (C09,
z ! 2.2, short-dashed-dotted orange line), and Gnerucci et al.
(2011) (G11, z ! 3, long-dashed-dottedmagenta line). (Bottom)
The relation between the stellar mass and the contribution of
both ordered and chaotic motions (S 05 =

#
(0.5 $ v2rot + "20),

Kassin et al. 2001, K01) is shown. The cyan shaded area shows
the 1" error on the zero-point parameter, the cyan dotted line and
cyan dashed line are the intrinsic and total scatter, respectively.
We overplot the best-fit relation by Kassin et al. (2007) at z ! 1
(K01, dot-dashed black line) and by Gnerucci et al. (2011) at
z ! 3 (G11, dot-dashed magenta line). Symbols are as in Fig. 1.

10

Figure 4: Left: Stellar mass content of the MASSIV galaxies compared to the dynamical modeling
Mdyn. The blue/red points corresponds to rotating/non-rotating galaxies according to Epinat et al.
(2012) criterion. The empty, dashed symbols show galaxies detected with a low signal-to-noise
ratio (3 ≤ SNR ≤4.5). The horizontal and vertical lines are the median values of rotators (point-
dashed blue line) and non-rotators (dashed red line). The relation Mdyn = M?+Mgas is over-plotted
with the mean value of the gas fraction (45%) for both rotators and non-rotators. Right: Stellar
mass TFR at z∼1.2 (blue line) based on rotating MASSIV galaxies (blue dots), taking into account
both the ordered and chaotic motions (Kassin et al. 2001, K01). We over-plot the z ∼ 1 slope by
Kassin et al. (2007) (solid black line), and the z ∼ 3 slope by Gnerucci et al. (2011) (long-dashed
magenta line). The cyan shaded area shows the 1σ error on the zero-point parameter, the cyan
dotted line and cyan dashed line are the intrinsic and total scatter, respectively. Adapted from
Vergani et al. (2012).

4. Abundance gradients with MASSIV

The first epoch sample (50 galaxies) enabled an abundances analysis in Queyrel et al. (2012).
The metallicity of galaxies was derived in taking the [NII]/Hα ratio, with the Pérez-Montero &
Contini (2009) calibration. Among these 50 galaxies, 26 metallicity gradients were measured
inside spatially distinct annular regions defined by the Hα contour map. While half of the sample
(14 galaxies) is compatible with a zero metallicity gradient, a quarter (7 galaxies) of the restricted
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sample exhibits positive metallicity gradients. Among these positive gradients, 4 are classified as
interacting systems, one might be a chain galaxy, and 2 are flagged as isolated. Such features have
been observed in local interacting galaxies (Werk et al. 2010); it would be an effect of a fresh
metal-poor gas infall onto the core of the merger remnant.

The isolated galaxies detected with positive gradients are more puzzling objects. Such systems
have been observed in Cresci et al. (2009), suggesting that cold gas accretion onto the center of the
central regions would be a plausible scenario. The radial abundances of the second epoch sample
will be published soon, and they will extent the statistics of this first analysis.

5. Simulations

High redshift disks have been performed in numerical simulations by Bournaud et al. (2011)
who have shown that the input of large gas fraction (40-60%) in the initial conditions led to chaotic
and turbulent gaseous disks. Among different question to tackle in the near future, the understand-
ing of the underlying processes responsible for the non-rotating galaxies in the redshift range 0.8
< z < 1.9 led us to simulate high redshift disks from idealized mergers. We are sampling different
orbital parameters and mass ratio through a set of 20 simulations. These simulations will be pro-
jected on the sky plane at different evolutionary time using numerous projection angles to mimic
observational configurations. Using the RAMSES code (Teyssier 2002), we are producing simu-
lations of mergers with a physical resolution reaching 6 pc, coupled with a new implementation
handling the feedback of OB-type stars emitting energetic ultraviolet photons. With this data we
aim to disentangle the different scenarios leading to the formation of a population of galaxies with
a low Vshear, as well as the conditions required for the disk survival.
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