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ABSTRACT

Context. The study of dark matter (DM) across the cosmic time-scales is essential for understanding the galaxy formation and
evolution. Recent observational studies show that the further back in time (z > 0.5), rotation-supported star-forming galaxies (SFGs)
begin to appear dark matter deficient compared to local SFGs.

Aims. We present a observational study of the dark matter fraction in 225 rotation supported star-forming galaxies at z ~ 0.9 having
stellar mass range: 9.0 < log(M, M;) < 11.0 and star formation rate: 0.49 < log (S FR[M,, yr™! ]) LA,

Methods. We study a sub-sample of the KMOS redshift one spectroscopic survey (KROSS) studied by Sharma et al. (2021). The
stellar masses (M,) of these objects were previously estimated using mass-to-light ratios derived from fitting the spectral energy
distribution of the galaxies. Star formation rates were derived from the H, luminosities. The total gas masses (M,,,) are determined
by scaling relations of molecular and atomic gas (Tacconi et al. 2018; Lagos et al. 2011. respectively). The dynamical masses (M, )
are directly derived from the rotation curves (RCs) at different scale lengths (effective radius: R., ~ 2 R. and ~ 3 R,) and then the dark
matter fractions (fpy = 1 — My, /M,,,) at these radii are calculated.

Results. We report that at z ~ 1 only a small fraction (~ 5%) of our sample has a low (< 20%) DM fraction within ~ 2-3 R,. The
majority (> 72%) of SFGs in our sample have dark matter dominated outer disks (~ 5 — 10 kpc) in agreement with local SFGs.
Moreover, we find a large scatter in the fraction of dark matter at a given stellar mass (or circular velocity) with respect to local SFGs,



CROSS(z=1)+3DBarolo

tional to the stellar Freeman disk length Ry’ (Freeman 1970),
for example R, = 1.69 Rp. Under the same assumption, the op-
tical radius R, containing 83% of the integrated light becomes
Ropr = 3.2 Rp. In the Q12 sample, the median effective radius
is ~ 3.1 kpc and the median optical radius is ~ 5.9 kpc. This
means that the effective radius of the majority of the sample falls
below the resolution limit (~ 4.0 kpc, since the median seeing
is 0.5” at z ~ 0.9), while the optical radius is of the same or-
der. Therefore, to be conservative and trace the DM fraction to
the furthest point where we have data, we define the outer radius
R, = 5 Rp, which stays above the resolution limit in majority
(= 99%) of the sample.®

Furthermore, for sample’s accuracy and quality, we remove
galaxies those have R, < 3.5 kpc (below the resolution limit),
z < 0.65, and M, < 10°M,,” in total we removed 31 galaxies.
Our final sample contains 225 galaxies that have the inclination
range: 25° < 6; < 75°, the redshift range: 0.76 < z < 1.04,
the effective radii: 0.08 < log(R, [kpc]) < 0.89, and the circu-
lar velocities: 1.45 < log(V,,; [km s71) < 2.83, where V,,, is
calculated at R,,,,;.

3aMan Ha 4 pasHbIX paguyca
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Fig. 2. The stellar and baryonic masses as a function of dynamical mass (left and right panels, respectively), computed within R,,,. The notations
and color codes are the same in both panels and are given as follows: The filled blue circles represent the data, the black dotted dashed line shows
the one-to-one plane, and the grey hatched-shaded area represents the forbidden region.
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Fig. 5. Comparison of averaged DM fraction (within R, ) of our sample with previous high-z studies. Left panel: dark matter fraction as a function
of baryon surface density £y, (< R,) = M,,,.(< R,)/nR:. The brown hexagons with errorbars shielded by big light-peach hexagons are our averaged
dataset, and individual galaxies are shown by small dots, color-coded by redshift. The blue shaded area represents the 1 — 3¢ error on DM fraction.
The blue dashed line shows the relation fpy(< R.) = 1 — 10703#+05100Es -85} oiyen by Genzel et al. (2020) and their data is plotted in blue
(z=0.65-1.2)and red (z = 1.2 — 2.45) filled circles. Right panel: dark matter fraction as a function of stellar mass, color-coded by redshit. Our
dataset and its errors are presented in similar manner in both panels. Genzel et al. (2020) data is shown by filled squares. The measurements of
Genzel et al. (2017), Drew et al. (2018) and Ubler et al. (2018) are shown by yellow circles, star and cross, respectively, where interior of each
marker is color-coded by redshift. Notice. legend of the right plot is shown at the top of left plot.
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2.1 SAMI Galaxy Survey

The SAMI instrument and survey design are detailed extensively in
both Croom et al. (2012) and Bryant et al. (2015). The instrument
comprises 13 IFUs (the hexabundles), which can be deployed over
a 1-degree diameter field of view, each with an individual field of
view of 15 arcsec (Bland-Hawthorn et al. 2011; Bryant et al. 2014).
The IFUs are mounted at the prime focus of the Anglo-Australian
Telescope (AAT), and each consists of 61 individual fibres. Obser-
vations are dithered to create data cubes with a 0.5-arcsec spaxel
size. All 819 fibres (including 26 allocated to blank sky observations
for calibration purposes) are fed into the AAOmega spectrograph
(Saunders et al. 2004; Smith et al. 2004; Sharp et al. 2006). This
is composed of a blue arm, with spectral resolution & ~ 1800 over
the wavelength range 3750-5750 A, and a higher resolution red arm,
with wavelength coverage 6300-7400 A and R ~ 4300 (van de Sande
et al. 2017).

The SGS consists of 3426 observations of 3068 unique galaxies,
available as part of public Data Release 3 (Croom et al. 2021). The
survey spans a redshift range 0.004 < z < (.115, and a stellar mass
range M, ~ 107 to 10'* M. Field and group galaxies were drawn
from the Galaxy And Mass Assembly (GAMA) survey (Driver et al.
2011), with the selection being volume-limited in each of four stellar
mass cuts. An additional sample of cluster galaxies was drawn from
the survey of eight low-redshift clusters in Owers et al. (2017), to
extend the environmental sampling.
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Figure 4. The distribution of k-corrected (g — i) galaxy colours as a func-
tion of stellar mass, for our final sample. The dividing line between the red
sequence and blue cloud is taken from Owers et al. (2017).
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Figure 5. The distribution of log,;(Xs) for red sequence and blue cloud
galaxies, alongside the full sample. At the highest values of log,;(Zs ), galax-
ies almost exclusively belong to the red sequence, whereas we find a more
balanced distribution towards lower values of log; (Z5).



|a /Fe]

e /Fe]

OT Yyero cMOTpPETb OTCKOK? N Kak
yyecTb density-morph. Type?

® RedSequence &  Blue Cloud

0.5 P 0.3 P
. [ ] - e --_9 [ ] -
L= . m=0.021 £0.003} = wg Y
E .
(].4: x ‘23 _3* (].‘2.(? ?ﬂ’:g’ 1 LRI BB B i B
o 4 .% [ - 4,
0.3 F= =, [
: 0.1 F
0.2 [
3 £ f
0.1 F 45 oof ]
e =2
L] 4 E.
0.0 fa®? N 5. 3 F
By 5 e —0.1 | 4 N
L] » L L]
—.1 ?‘ . ] H L ) sa
L 7 - P " - Y
2 E 3 02t AL g s 4 F e 1F so 1
5 " 3 MEFEE BRI B R R B o oo g g By i M IR BT B T
_pak L 1 1 1 A b 1 1 1 L 1.8 2.0 22 2.4
x ] 05
05 03 Iugm((rfkmﬂ )
0.4
0.4
0.2 0.3
03 p 02
0.2 01 § I'E_ 0.1
T S =
= ; 0.0
0.1 5 0o s
= 3 y
0.0 [ £
-oa | = 02
—0.1 [ -03
sk ) 4 -2 ¢ 2 4 1.6 1.8 2.0 2.2 24 16 1.8 2.0 22 24
i : o B af Alaffel/s [a/Fe] tog o (e /kms™") Togio (o /s~ )
[ it e
03 3 by P T P O WP WPy
1.6 1.8 2.0 2.2 2.4 -1 0 1 2 3

1 Z
logyo [ o/ kms™ ) o810 (Zs)

MOTHOCTR ORPYIREHWA BAUACT!




CoOBOCTBEHHO, OKPYXXEHME BIUSIET
TOJNIbKO Ha ManoMacCCUBHbIE ranakTuKn

1A

logyy (Zs) = 1.15, logyp (o) =2 @ logy (Zs) = 1.15, logyg (o) =2 % logg (o) > 2

0.5 T T T T — T T T

0.4
0.3
0.2

0.1

[a/Fe]

0.0

—0.1

LAREN LARES LERRE BR N L AN LAALN RALEERELL

L6 1.8 2.0 2.2 2.4 1.6 1.8 2.0 2.2 2.4

Iogm(cr,fkms ') Iogm(cr;’kms ')

Figure 8. For each morphology, we fit linear trendlines to all galaxies above log (o) > 2. We then fit each environment separately for log, (o) < 2, fixing
the gradient to the value measured at higher or.
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BbiBOObI caoernaHbl A0CTATOYHO
aKKypaTHO:

3aBucmmMocThb [0/Fe] oT NNOTHOCTM OKPYKEHUS
eCTb TONbKO AN KpacHbIX ranakTuk.

3Ha4unmoe otnnyne, +0.06 dex, 3adpmkcmpoBaHoO
TONbKO ANA KapfMKOBbIX ranaktuk, <100 km/c

OTnnumne cunbHee ans AaNAUNTUYECKUX, YeM ONS
cnuparnbHbiX — 40 NpPOTUB 20

BHYTpPU NNOTHOrO OKpYy>XeHns paboTaeT
MOPAOSIOrM4YecKkU doakTop: annunTnyeckmne
ranaktukn Ha 0.1dex oboralleHHee anbda-
afiIeMeHTaMu, YeM JUCKOBbIE



