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ABSTRACT

We characterise the conditional distributions of the H I gas-to-stellar mass ratio, Ryy =
Myy1/M.. given the stellar mass, M, of local galaxies from M, ~ 107 to 1012 M, separated
into centrals and satellites as well as into late- and early-type galaxies (LTGs and ETGs,
respectively). To do so, we use 1) the homogeneous “eXtended GALEX Arecibo SDSS
Survey”, XGASS(Catinella et al. 2018). by re-estimating their upper limits and taking into
account them in our statistical analysis; and 2) the results from a large compilation of HI
data reported in Calette et al. (2018). We use the Ryj conditional distributions combined
with the Galaxy Stellar Mass Function to infer the bivariate My and M, distribution of all
galaxies as well of the late/early-type and central/satellite subsamples and their combinations.
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[lOCTQHOBKA 3ada4u

e KaK, YMeHbLLUMB N0 BO3MOXHOCTU 3PP EKTHI
HabsilogaTeNnbHOM cenekunmn, NpocneanTb BJNSHMNE
MPUHAOJNIEXXHOCTU FralakKTUKN K CUCTEMAM raslakKTUK
Ha OTHOCUTEJIbHYIO Maccy rasa (HIl), koTopasa MoxeT
OblITb HE OAMHAKOBOW ONA FraJlJaKTUK PaHHUX U
no3gHux TunosB (ETGs and LTGs).

 The way to attempt to overcome the strong selection
effects of blind HI radio surveys is to construct “well
controlled” HI samples by means of radio follow-up
observations of optically selected galaxy samples.

* Hy)KeH TaK>XXe CTaTUCTUYECKN KOPPEKTHbLIN y4eT
BEepXHUX oueHok Hl.



PacrnipeneneHne naoTHOCTU BEPOATHOCTM
OTHOCUTEeNbHOWM Macchl ra3za RHI=MHI/M* gns
ralakTuK paHHuUX n nosaHmx Tunos (Catinella etal.,

2018).
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Figure 1. The Ry gas conditional PDFs of LTGs, ETGs, and all galaxies as a function of M, from Calette et al. (2018) and updated in Rodriguez-Puebla
et al. (2020). In the projected log Ry1-log M, planes, the logarithmic mean relations and their standard deviation are shown with thick solid lines and shaded
areas, respectively. The dashed lines correspond to the medians instead of the logarithmic means. The magenta dashed and dot-dashed lines show the xGASS

detection limits, see Section 2.



[lpegbicTOpPUSA BONpOCa

 Brown etal 2017: CnyTHukKn B 6onee
MaCCUBHbIX Fas1o UMeKT B cCpegHeEM
bosiee HN3kKoe R=MHI/M* npun paHHoON M*,

e Stark et al 2016: adppekT ymeHbLUeHNnA R
B CUCTEeMaX raJlakTuUK pacTeT C
yBeJiIn4eHnem Macchbl rano, ecnu
Mh>10%2, OcTaeTcd HeACHON CUTYyaLUns C
LLeHTPaJIbHbIMW raslakTUKaMnN "
3aBNCMOCTb 3(phekTa OT
MOp@OoJIorn4eckoro Tuna.



LACJID:. PACUMOIPCIDb O1A4C/IbR0
copep>xaHue rasa B “central”
and “satellite” galaxies

B MHTepBaJe
0.01 <z <0.05 and 10°Ms< M*<

10115M,.

IcxoaoHble OaHHbIe:

* XGASS (eXtended GALEX Arecibo SDSS Survey;
Catinella et al. 2018).

 XGASS is an homogeneously constructed HI (ALFALFA),
ultraviolet (GALEX), and optical galaxy sample (SDSS)
with well defined limits in RHI, M, and volume.

 Since this survey was constructed from SDSS, most of
the galaxies can be separated into centrals and
satellites making use of the Yang et al. (2007, 2012)
halo-based group definition applied to SDSS.

* Approximately 30% of xGASS galaxies are classified as
satellites in groups, 50% as isolated centrals, and
20% as centrals (the most massive member) in groups.
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Figure 11. Upper panels: Relative differences (in dex) between the logarithmic means (solid line), arithmetic means (dashed line), and medians (dotted line)
of centrals and satellites as a function of M. From left to right, these relative differences are shown for the LTG, ETG, and whole galaxy populations. In all the
cases, centrals have higher HI gas contents than satellites, but at the largest masses, these differences become very small. Lower panels: As the upper panels
but in this case the relative differences are between LTGs and ETGs for the central, satellite and whole galaxy population (from left to right, respectively).
LTGs have much higher HI gas contents than ETGs at all masses. In both, upper and lower panels shaded gray areas indicate extrapolations to lower stellar
masses of our empirically-constrained model for centrals and satellites.

Y cnyTHUKOB coaep>aHune HI B cpegHeM HUXe, 4emM y
LLeHTpPaJibHbIX FanakTUK

Ha 0.6-1 dex , xoTsa pa3bpoc 3Ha4YeHuni , bonblLle 3ToNn
DA3HOCTMN.
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Figure 8. Difference of the logarithmic mean Ry between central and
satellite galaxies (in dex). The black solid line corresponds to this difference
as a function of M, from our results. Green squares with error bars are
differences from the UNGC catalog for M, < 10° Mg. Error bars result
from propagating the errors of the mean of central and satellites in the given
mass bins. The shaded gray area indicates the extrapolation to lower masses
of our empirically-constrained model.
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Figure 10. Panel (a): HIMEF for all, central and satellite galaxies when integrating the bivariate M, and My distributions over M. The shaded green area
represent extrapolations for the H IMF of all galaxies. Panel (b): As panel (a) but only for LTGs. Panel (c): As panel (a) but only for ETGs. Downward arrows
indicate the H I masses corresponding to M, ~ 108, the mass below which our model for centrals and satellites are extrapolations. The vertical dashed lines
indicate the completeness limits of our HIMFs. Due to the low H I-to-stellar mass ratio of ETGs, note that the HI completeness limit is below 107 Mo,

“Satellites” He BHOCAT 60/1bLLIOro BKjaga B obliee cogep>kaHme



* Quantitatively, the central and satellite HI distributions are
different at the 95% or higher level (p <0.05) forM <3 1010
Ms in all the cases. For larger masses, the differences are
smaller and both centrals and satellites are consistent with
being drawn from the same distribution of HI gas content.

 YMeHblueHne HI B cnyTHMKax (Hanp., n3-3a ram pressure)

He 0bs3aTeNbHO CONPoBOXXAaeTcs nepexonom oT LTG K
ETG.

There is evidence that perhaps low-mass disks can be
transformed into SO gas-poor galaxies when they fall into
clusters of galaxies, while the formation of massive SO
galaxies seems to be more related to high-redshift
dissipational processes (Fraser-McKelvie et al. 2018, and
more references therein).



OCHOBHbIe BbIBO bl

* For LTGs, satellites have on average less HI than
centrals. Up to M ~109 Ms, the relative difference
Is 0.5 dex and all the gas-rich dwarf LTGs are
centrals. For higher masses, this relative
difference decreases up to M ~3 1010 Ms, above
which there is no difference between centrals and
satellites.

 For ETGs, the bivariate distributions for centrals
and satellites differ more than for LTGs, satellites
being on average more devoid of HI than centrals
up tomM ~5 1010 M. However, a fraction of satellite
ETGs has RHI values close to those of central
ETGs.



* Overall, our results show that the difference in
the RHI and M* distribution between late- and
early-type galaxies is significantly larger than
between central and satellite galaxies. This
suggests that the HI gas content of galaxies
depends more on their internal nature, that is,
whether they are of late or early type morphology,
than on external conditions associated to whether
the galaxy is central or satellite.



K co)XaneHuto, pe3-Thbl TPYOHO (PU3NYECKN
MHTepnpeTnpoBaTb, MOCKOJIbKY -

e He pOenaetcd pas3nnyna mexay E n SO;

* He JeflaeTcsd pa3nnydma Mmexay
pa3IM4YHbIMK MacwTabamu rpynmn
(Mexny napamu, 6egHbIMU rpynnamMmm um
boraTbiMn CKONJAEHUAMUN), a OONHOYHAA
raJlJaKTUKa OTHOCUTCSH K “centrals” Kak wu
rajlakTuKa B LeHTpe CKOoMaeHus.
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