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ABSTRACT

We have used the Arecibo Telescope and the Green Bank Telescope to carry out a deep search for HI 21 cm
emission from a large sample of Green Pea galaxies, yielding 19 detections, and 21 upper limits on the HI
mass. We obtain HI masses of My; ~ (4 — 300) X 108 Mg, for the detections, with a median HI mass of
~ 2.6 x 109 M; for the non-detections, the median 3¢ upper limit on the HI mass is ~ 5.5 x 108 M,. These
are the first estimates of the atomic gas content of Green Pea galaxies. We find that the Hi-to-stellar mass ratio
in Green Peas is consistent with trends identified in star-forming galaxies in the local Universe. However, the
median HI depletion timescale in Green Peas is ~ 0.6 Gyr, an order of magnitude lower than that obtained in
local star-forming galaxies. This implies that Green Peas consume their atomic gas on very short timescales.
A significant fraction of the Green Peas of our sample lie 2> 0.6 dex (20) above the local My — Mg relation,
suggesting recent gas accretion. Further, ~ 30% of the Green Peas are more than +2¢0 deviant from this
relation, suggesting possible bimodality in the Green Pea population. We obtain a low HI 21 cm detection rate
in the Green Peas with the highest 032 = [O111]A5007/[O11]A3727 luminosity ratios, O32 > 10, consistent with
the high expected Lyman-continuum leakage from these galaxies.
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44 Green Peas, z=0.02 -0.1
-20.0< Mz <£-16.1
7.6 <12+[0/H] < 8.35

Arecibo Telescope, Green Bank Telescope

Tonbko gna 19 ranakTuk yganocb
AEeTEKTUPOBATb CUIFHAN B IMHUM 21cm
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Figure 2. [A] The Hi-to-stellar mass ratio fur = Mpu1/M. plotted against the stellar mass M, for the 40 Green Peas. Detections of HI21cm
emission are shown as filled (green) circles, and non-detections as open circles with downward-pointing arrows. The two dark green stars show
the median values of fy1 in two stellar mass bins. The filled blue circles indicate the median values of fyr in the XGASS sample (Catinella
et al. 2018). [B] The HI depletion time, T4ep, plotted against the stellar mass M, for the Green Pea galaxies. The dashed lines indicate the
median HI depletion timescales for the Green Peas (green) and galaxies from the xGASS sample (blue; Saintonge et al. 2017). The median HI
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depletion timescale of the Green Peas is seen to be an order of magnitude lower than that of the xGASS galaxies.

Tdep,med = 0.58 Gyr
(Ana BbibopkM XGASS = 6 Gyr)
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Figure 3. The HI mass of the Green Peas plotted against [A] their absolute B-magnitude, Mg, and [B] their O32 value. In [A], the dashed
line indicates the Mur — Mg relation in the local Universe, while the dotted lines indicate the £0.6 dex (i.e. =20) spread around the relation
(Dénes et al. 2014). A number of the Green Peas are seen to have HI masses 2 +0.6 dex above the local relation, while a few have HI masses
2 0.6 dex below the relation. In [B], the dashed vertical line indicates the median O32 value, ~ 5.5.

[ns 8 ranakTUK ecTb CNeKTpanbHble AaHHble B 06nacTu Ly-alpha, HO HUKAaKOW 3aBUCUMOCTU A0/IN YTEKAIOLLMX KBAHTOB OT
COoAEepKaHWUA rasa He Hawun (xoTa BbIbOpKa mana).
3asucumoct My, My/Mctars, Tgep OT METAI/IMYHOCTU TAKKE HE HALL/IN,

Ona ranaktuk ¢ 032>10 — B cpeaHem My, B cpeaHem HUKe (XoTa BbIDOpKa mana), YTo CornacyeTcs C OXMAaeMon KapTUHOM.
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MeerKAT-64 discovers wide-spread tidal debris in the nearby
NGC 7232 galaxy group
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ABSTRACT

We report the discovery of large amounts of previously undetected cold neutral atomic hydro-
gen (H 1) around the core triplet galaxies in the nearby NGC 7232 galaxy group with MeerKAT.
With a physical resolution of ~1 kpc, we detect a complex web of low surface brightness H 1
emission down to a 40 column density level of ~1 x 10'” cm™2 (over 44 kms™'). The newly
discovered H 1 streams extend over ~20 arcmin corresponding to 140 kpc in projection. This
is ~3 times the H1 extent of the galaxy triplet (52 kpc). The H1 debris has an H1 mass of
~6.6 x10° M, more than 50% of the total H 1 mass of the triplet. Within the galaxy triplet,
NGC 7233 and NGC 7232 have lost a significant amount of H 1 while NGC 7232B appears to
have an excess of H1. The H1 deficiency in NGC 7232 and NGC 7233 indicates that galaxy-
galaxy interaction in the group concentrates on this galaxy pair while the other disc galaxies
have visited them over time. In comparison to the AMIGA sample of isolated galaxies we
find that with regards to its total H1 mass the NGC 7232/3 galaxy triplet is not H1 deficient.
Despite the many interactions associated to the triplet galaxies, no H 1 seems to have been lost
from the group (yet).

Key words: galaxies: groups: individual: NGC 7232 — galaxies: interactions — galaxies:
intergalactic medium — radio lines: galaxies — techniques: interferometric
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Figure 1. Three-colour (grz) optical image of the NGC 7232 group from the Dark Energy Legacy Survey with the MeerKAT H 1 detected galaxies labelled.
The white circle indicates the NGC 7232/3 galaxy triplet. The top panel shows the NGC 7232/3 galaxy triplet with bright foreground stars and related artifacts

obscured.
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Figure 3. MeerKAT-64 H 1 column density map (primary beam corrected) of the NGC 7232/3 triplet and its surrounding environment over a velocity range of —/ 2000 >
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Figure 5. MeerKAT-64 H 1 velocity field map of the NGC 7232/3 triplet. The black stars indicate the optical centers of the triplet galaxies.
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Figure 6. MeerKAT-64 H1 global profile of both the NGC 7232/3 triplet and surrounding H 1 debris (black dotted line), the H1 debris alone (red solid line),
the galaxy triplet (blue dashed-dotted line) and the HIPASS global profile (green dashed-dotted line). The HIPASS global profile was extracted after applying

a 4o threshold to the cube.
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Figure 7. MeerKAT-64 channel maps (primary beam corrected) showing the H1 cloud near the gas poor lenticular galaxy IC 5181. The channel maps are
overlaid on the DECaLS grz-band image. The contour colours are in increasing order with: white (1 x 10" ¢cm=2) and yellow (2.6 x 10" ¢cm=2), where (1 x

10" cm~2) represent a 40~ detection limit in the MeerKAT-64 H 1 cube. The channel velocity is shown in the top left corner.



