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ABSTRACT

We revisit the HI size-mass (Dyp-Myg) relation of galaxies with a sample of more than
500 nearby galaxies covering over five orders of magnitude in HI mass and more than
ten B-band magnitudes. The relation is remarkably tight with a scatter o ~0.06 dex,
or 14%. The scatter does not change as a function of galaxy luminosity, Hi richness or
morphological tvpe. The relation is linked to the fact that dwarl and spiral galaxies
have a homogenous radial profile of Hi surface density in the outer regions when the
radius is normalised by Dy The early-type disk galaxies typically have shallower Hi
radial profiles, indicating a different zas accretion history, We argue that the process
of atomic-to-molecular gas conversion or star formation cannot explain the tightness
ol the Dyr-Myp relation. This simple relation puts strong constraints on simulation
models for galaxy formation.
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: 3. Vertical offset of galaxies from the Dyp-0Myp relation as a function of My, Ma, My /L, and Dy /Des. The solid magenta
lines show the median, and the dashed magenta lines show the 10 and # percentiles of the distribution . The dotted black lines mark
the position of 0 and le scatter measured in Figure 1. The optical properties are taken from the Simbad astronomical database and are
inll.mnrrgmwnn.-'-.
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Figure 2. Ey; radial profiles for nine samples; only galaxies 3 - gg: [ ]' 1
times It’l.]'}_’,L'I!_' than the ru:—srm.ﬂwu ]I]l.ﬁ'['FL'['UI!IH}lI'l{Z beam are included 0.5 1.0 15 20 25 1.0 3.5
here. We display the median profile for each sample, except for ¥, =x [M ¢
Atlas3D where we show the individual profiles. We also show ! oP
the 25 and 75 percentile of profiles for the WHISP (5a) sample Figure 4. Comparison of different Dy-Mpp relations with Dy
(the red shaded region). The dotted black line is an exponential defined at a range of Hi surface brightness densities. The mea-

fit to the homogeneous outer profiles of the samples excluding surements are based on the 10 samples where we have Hl maps.

the Atlas3D and WHISP (Sa) samples. The VGS sample is not t']“:'! top to I'“l_h'““ [ll"wm“'.'” "?ml Hl“lwi“f_ the relations, the
present because only 5 galaxies are large enough for measuring fraction of total fluxes enclosed in Dy and the fraction of galaxies

, with measurable Dy are shown.
the profile. HI ¥

Uem o6yc/iosnieHa 3asucuMocmes?

[Mepexod HI-> H2. MOXHO oxnaartb USMEHEHNA HaK/IoHa 3aBUCUMOCTU NPU nepexode OoT Kap/inkos
K 60/1bLUMM CripasiaM — 3TOr0 He HabnaaeTcs
30. MoXHO oXupgartb 6onblLlero pazdpoca anda KapmkoB. Toxe He HabnogaeTcs.

[Npouecc nepexoga HI B H2 nnn 30, noxoxe, He ABNAKTCA rMnaBHbIMU U eANHCTBEHHbLIMN
npnynHamu 3asmcumoctn M_HI-D_HI
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