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ABSTRACT

We present interferometric radio observations of the neutral atomic gas in AGC 727130, a low-
mass, gas-rich, field galaxy lacking significant star-formation. The atomic gas in AGC 727130 displays
a pronounced asymmetry, extending well beyond the stellar disk in one direction while remaining
relatively undisturbed in the other. Despite proximity to a pair of interacting dwarfs, tidal analysis
suggests these neighboring galaxies are not responsible for this pronounced asymmetry. Instead, using
a topological cosmic web filament finder on spectroscopic catalogue data, we find AGC 727130 lies
at the intersection of several large-scale cosmic web filaments, environments predicted to host diffuse,
shock-heated gas. We propose that an interaction with this ambient medium is stripping gas from
the galaxy via cosmic web ram-pressure stripping. This mechanism, supported by recent simulations,
may quench low-mass galaxies outside of massive halos, and must be accounted for when comparing
observed numbers of dwarf galaxies to theoretical predictions.
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Figure 1. Left: False-color RGB composite image of AGC727130, created using Pan-STARRS g-, r-, i- band images (K. C.
Chambers et al. 2016), with a red-scale overlay showing the spatial distribution of the neutral atomic gas. This image is oriented
with north pointing upwards, and west pointing rightwards. Right: The same optical image, with HI column density contours
overlaid with levels 2" x 10%° atoms cm™2 for n = 1, 2, 3, 4. The hatched circle in the bottom left corresponds to the restoring
beam for the HI observations, the red scale bar in the top left corresponds to 5 kpc in projection, and the arrow in the bottom
right points to the direction of the interacting pair 60 kpc away in projection.
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Figure 2. A position-velocity diagram taken across the ma-
jor axis of the galaxy. The x-axis corresponds to the angular
offset along the axis from optical center, the y-axis velocity
corresponds to the observed line-of-sight velocity, and the
greyscale and contours indicate the intensity level.
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Figure 3. The orientation of AGC 727130 within the cosmic
web. The blue cylinders indicate the spine of the filamentary
network, as outputted by DisPerSE, and their width corre-
sponds to 1 Mpc. The red dot marks the position of AGC
727130, and we note that the galaxy is placed within the in-
tersection of the filaments at this point. The arrow indicates
the direction of the asymmetric HI extension, corresponding
to pointing towards the northwest in the plane-of-the-sky as
seen in Figure 1.
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Figure 4. Ram pressure stripping criterion for AGC 727130.
The grey-shaded region indicates combinations of intergalac-
tic medium density and galaxy velocity where the external
ram pressure exceeds the galaxy’s restoring force, making
gas removal via ram-pressure stripping likely. The cyan re-
gions correspond to the regions of parameter space expected
in cosmic web filaments.
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Fig. 1. Colour image cutouts of the 8 distant, quiescent galaxies in our sample. Seven galaxies have NIRCam imaging, which we combine into
RGB images here. Galaxy 130040 does not have NIRCam imaging, so we show a cutout of the COSMOS HST/ACS F814W image (Koekemoer
et al. 2007; Scoville et al. 2007, note that this image is rotated by 90 degrees compared to the NIRCam images). We highlight the regions that we
combine for the core and outskirt spectra in blue and pink, respectively (see Section 3.2). We also indicate where shutter bars lie within these core
and outskirt regions with shaded rectangles. We indicate 1 R. in convolved space for each galaxy with an ellipse (see Section 3.3).

Table 1. Our sample of massive quiescent galaxies from JWST-SUSPENSE.

Kinematic Properties®

ID Zspeca log(M.)* v, /oo Ty Reb
Mp) (km/s) (arcsecond)

130040 1.170 11.1 0.63:‘8'82 2851‘2 0.62°¢

127345 1.171 10.7 . 0.18 +0.08

127154 1.205 10.8 - 242’_:& 0.25 £ 0.05
127108 1.335 103 0.54‘_‘§%§ 210%0 0.17 £ 0.08
129149 1.578 11.0 O.49j8:6% 387%, 0.12+0.01
128041 1.760 10.7 1.48*_’8:89 226%] 0.19 £0.05
129133  2.139 11.1 119> 257+ 0.19+0.10

128036 2196 110 L1870 2107  0.13+0.03

2 Presented in Slob et al. (2024).
b Presented in Slob et al. (2025).
¢ Presented in Griffith et al. (2012).
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Fig. 2. Top: Stack of continuum-normalized spectra of all galaxies. The integrated stack is shown in green, the core stack is shown in blue, and the
outskirt stack is shown in magenta. We label key spectral features. In the inset panels, we zoom-in on the HB (~ 4849 — 4878 A, sensitive to age),
Mgb (~ 5162 — 5194 A, sensitive to [Mg/H]), Fe52 (~ 5247 — 5287 A, sensitive to age and [Fe/H]), and Fe53 (~ 5314 — 5454 A, sensitive to age
and [Fe/H]) features in the core and outskirt spectra. Bottom: The fractional differences of each stacked spectrum, where we divide each spectrum

by the stacked integrated spectrum.
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Fig. 3. Best-fitting ALFa models to our quiescent galaxy spectra. The core spectra (grey lines) are shown in the top panel in order of increasing
redshift from top to bottom, with their best-fit models overplotted (blue lines). The outskirt spectra (grey lines) and fits (magenta lines) are similarly
shown in the bottom panel. We normalise each spectrum by its median value between 4480 — 4520 A and arbitrarily offset them in the y-direction
for visibility. We do not show emission lines. This Figure serves to illustrate that many absorption lines are robustly detected for both the core and
outskirt regions.
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Table 2. The results from our ALFe fits to the spatially resolved SUSPENSE spectra.

ID Radius (R.) log(Age/Gyr) [Fe/H] [Mg/Fe] [Mg/H]
core outskirt core outskirt core outskirt core outskirt core outskirt
130040 025 058  0.50*00 043702 035701 —041700 —0.02°0% 0337020 037708  -0.0970Z
+0.15 +0.10  _ +0.14  _ +0.12 +0.12 +0.15 +0.16 +0.15
127345 045 109 05470 035h -008%; —007:% 02153 0.33_§_19 gugre (a5t
127154 074  1.66 0.66i8;17 0.13*31 —0.06700  0.14*0-D - - - -
127108 059  1.12 0.58t8;g§ o.szfg;g —o.ssig;ig —0.39%;5 0.26f8-0§§ 0.59t36;§ —0.29i§é§ 0.20tg-0;§
129149 15 321 024703 021%0c —0.127012 —025%077 —020%-17 -0.037-2 -0.347% —0.3077>7
128041 1.23  1.65 0.14t838?1 0.09°010 o 0p010 —o.ost&g1 0.10’:8-{%{ 0.13tg-§% 0.06t3-;_§ o.osjg-gé
129133 077  1.92 0.15+§?§§ 0.0313332 —0.2013%2 —0.16%% - s 5 -
128036 0.61 141  0.09*0% 000700 -027:010 —027:01"  0.18*217 0301221  —0.09701%  0.03+02
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Fig. 4. Spatially-resolved stellar population parameters derived from
our ALFa full spectrum fits. In the left column, we plot our measured pa-
rameters as a function of de-projected radius in units of R, (determined
as described in Section 3.3). In the right column, we plot our measured
parameters as a function of de-projected radius in units of kpc. We show
age in the top row, [Fe/H] in the second row, [Mg/Fe] in the third row,
and [Mg/H] in the bottom row. In each panel, we show the measured
parameters for each individual galaxy as points connected by lines. We
show the median parameters as stars connected by lines.
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Fig. 6. Individual core and outskirt elemental abundances. In the first three panels, we show formation time on the x-axis, which we compute by
correcting the stellar age (from our ALFe fits to the integrated spectra) by the age of the Universe at the redshift of each galaxy. We show our [Fe/H]
abundances in the first panel, [Mg/H] abundances in the second panel, and [Mg/Fe] abundances in the third panel. In the fourth panel, we show
[Mg/Fe] as a function of [Fe/H]. In each panel, core values are shown as points and outskirt values are shown as stars.
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