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ABSTRACT

We analysed the high-resolution (up to ~0.2 arcsec) ALMA CO (2-1) and 1.3 mm dust continuum data of eight gas-rich post-
starburst galaxies (PSBs) in the local Universe, six of which had been studied by a recent work. In contrast to this study reporting
the detections of extraordinarily compact (i.e. unresolved) reservoirs of molecular gas in the six PSBs, our visibility-plane
analysis resolves the CO (2-1) emission in all eight PSBs with effective radii (Re, co) of 0.8J_r813 kpc, typically consisting of
gaseous components at both circumnuclear and extended disc scales. With this new analysis, we find that the CO sizes of
gas-rich PSBs are compact with respect to their stellar sizes (median ratio = 0.431’8:%), but comparable to the sizes of the gas
discs seen in local luminous infrared galaxies (LIRGs) and early-type galaxies. We also find that the CO-to-stellar size ratio of
gas-rich PSBs is potentially correlated with the gas depletion time-scale, placing them as transitional objects between LIRGs
and early-type galaxies from an evolutionary perspective. Finally, the star formation efficiency of the observed PSBs appear
consistent with those of star-forming galaxies on the Kennicutt—Schmidt relation, showing no sign of suppressed star formation

from turbulent heating.
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1 INTRODUCTION

Post-starburst galaxies (PSBs), or ‘E+A’ galaxies, are recognized
as the galaxy class undergoing a rapid transition from vigorously
star-forming galaxies (e.g. luminous infrared galaxies, LIRGs) to
quiescent early-type galaxies (see a recent review by French 2021).
The optical spectra of these galaxies are dominated by A-type stars
formed 10?~10° Myr ago but without strong nebular emission lines,
indicating a low level of ongoing star formation rate (SFR). Given
the rapid decline of SFR over a time-scale of ~10> Myr, one would
expect a quick depletion of molecular gas reservoirs through star
formation, stellar and active galactic nucleus (AGN) feedback (e.g.
Hopkins et al. 2006; Sell et al. 2014). However, significant amounts
of molecular gas reservoirs have been found in many PSBs (e.g.
French et al. 2015; Rowlands et al. 2015; Baron et al. 2022), placing
them below the global Kennicutt—Schmidt relation (Kennicutt 1998)
between the surface densities of gas mass and SFR in certain studies
(e.g. Lietal. 2019). These discoveries raise a critical question on how
the star-forming activities are suppressed in the PSB environments.

Smercina et al. (2022, hereafter S22) reported very compact
CO (2-1) emission (median R. co < 0.2kpc) in six local gas-rich
PSBs, ~10 per cent of the stellar continuum sizes and consistent
with those observed for CO (3-2) lines in French et al. (2022).
If true, this would further suggest a high turbulent heating in the
interstellar medium (ISM) of PSBs, which could suppress the star-
forming efficiency by up to an order of magnitude. In this work,
we perform a re-analysis of the archival ALMA CO (2-1) and dust
continuum observations for eight gas-rich PSBs, six of which were
initially studied by S22. The observations and corresponding data
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reduction techniques are described in Section 2. The measurements
of CO (2-1) and dust continuum properties are presented in Section 3.
In Section 4, we compare our results with S22, and discuss the
implication of gas size measurements and star-forming activities for
PSBs in our sample. The conclusions are summarized in Section 5.
Throughout this paper, we assume a flat A cold dark matter
cosmology with 4 = 0.7 and @, = 0.3.

2 OBSERVATIONS AND DATA REDUCTION

The ALMA CO(2-1) and 1.3 mm dust continuum observations
of eight gas-rich PSBs were obtained in Cycles 3 and 4 through
Programme 2015.1.00665.S and 2016.1.00980.S (PI: Smith), using
both the 12 m array and compact 7 m array. Among them, six sources
have been studied by S22, and the observation set-ups are detailed
there. Two sources (0413 and 2276) observed with these ALMA
programmes were not presented in S22. 0413 was only observed with
the 7 m array with a 1.3 h on-source integration; 2276 was observed
with the 12 m array for 14 min and 7 m array for 28 min on-source.
The minimum, median, and maximum of the baseline lengths of the
ALMA observations are listed in Table 1.

We processed the ALMA data with CASA (McMullin et al. 2007)
using the versions with the Cycle3/4 pipelines (v4.3.1-v4.7.2).
The 12m and 7m data were concatenated for imaging and wuv-
plane analysis. We performed continuum imaging with the line-
free channels and line-imaging with the uv-continuum-subtracted
calibrated measurement sets. Both the continuum and CO (2-1) line
were imaged at the native resolution using the Briggs weighting
(ROBUST=0.5) without further uv-tapering, resulting in a range of
angular resolutions from 0.18 arcsec (0480) to 5 arcsec (0413). In
order to inspect the possible existence of extended emission and
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ALMA CO (2-1) observation of PSBs 1127
Table 1. Properties of PSBs in our sample.
ID ZCco RA Dec Baselines S]jmm SAUCO(2_1) L/CO(Z—I) Rey CcCO Re_ SDSS
(108 Kkm s~!

(ka) (mJy) (Jykms™") pc?) (kpe) (kpe)
(1 (2) 3) @) 5) (©) (7 ®) ) (10)
0379 0.0536 22:55:06.88  +00:58:39.4 6-93-289 <0.19 32402 1.06 + 0.06 1.72 £ 0.04 1.87 £ 0.03
0413 0.0231 03:16:54.98  —00:02:31.6 6-17-36 0.23 £0.10 19.8 £ 04 1.20 £ 0.03 0.86 + 0.04 2.03 +0.04
0480 0.0604 09:48:18.68  +02:30:04.1 10-321-2279  4.11 £0.05 1424+04 6.00 = 0.16 0.25 £ 0.01 1.89 +0.03
0570 0.0466 09:44:26.99  404:29:57.3 6-67-243 <0.19 11.0£ 1.0 2.75 +£0.26 1.65 +0.25 2.58 +0.05
0637 0.0830 21:05:08.67  —05:23:59.7 6-88-321 0.86 +0.25 157 +42 12.68 + 3.39 5.08 £241 7.18 £0.31
2276 0.0476 08:34:33.63  +17:20:43.5 6-276-2307 1.02 +0.08 400+ 1.6 10.44 +0.42 0.74 + 0.03 1.66 + 0.05
2360 0.0541 09:26:19.30  +18:40:40.9  11-341-2293 <0.11 11.7+04 394 4+0.13 0.41 +£0.03 1.89 +0.13
2777 0.0450 14:48:16.03  +17:33:05.9 6-169-638 472 +£0.24 61.0+1.3 14.16 + 0.31 0.62 + 0.02 3.00 +0.05

Note. Columns: (1) Source ID as the SDSS plane number (same as that in Smercina et al. 2018). Except for 0413 and 2276, the other six sources have been
analysed in S22. (2) Redshift of CO (2-1) peak (Fig. 1) measured by single Gaussian fitting; (3)—(4) Right Ascension and Declination of CO (2—-1) peak; (5)
Minimum, median, and maximum of ALMA baseline lengths at the redshifted CO wavelength (unit: kA). Baseline lengths provided by 7 m array are at 6-36 kA,
and 12 m array provides baselines with lengths of 11-2000 kx; (6) 1.3 mm continuum flux density. If undetected, 3o upper limit is measured from the continuum
map whose beam size has the smallest difference from the CO size; (7) CO (2-1) line flux modelled on the uv-plane; (8) CO (2-1) line luminosity computed
from Column (2) and (7); (9) Circularized effective radius of CO (2—1) emission measured on the uv-plane; (10) Circularized effective radius of SDSS r-band

image measured with GALFIT.

produce images with uniform angular resolutions, we also employed
uv-tapering techniques with kernel sizes of 20, 40, 80, and 250 ki
(ROBUST=2.0), corresponding to synthesized beam sizes from 5
arcsec (i.e. 7 m-array-like beam sizes) to 0.8 arcsec. For the line-

imaging, we adopted a velocity bin size of 10km s~!.

3 RESULTS

We first extracted 1.3 mm continuum flux densities of eight PSBs in
all the continuum maps generated with various angular resolutions.
Among them, we identified secure continuum emission associated
with five sources (0413, 0480, 0637, 2276, and 2777) through a
comparison between the signal-to-noise (S/N) ratios of positive and
negative peaks in the maps. In order to recover potentially diffuse
emission and achieve an optimal S/N, continuum flux densities
are typically measured in the 80 kA-tapered maps (beam size
~1.5 arcsec) through image-plane fitting (CASA/IMFIT) except for
0413, which was only observed with a 5 arcsec beam. Among
them, 0480 and 2777 exhibit strong continuum emission (S| 3mm
> 4mly) as reported in S22, although our measured flux densities
are significantly different (4.11 & 0.05 and 4.72 % 0.24 mJy in this
work versus 7.54 £ 0.22 and 1.00 £ 0.35 mJy in S22, respectively).
Compared with S22, the better recovery of extended emission with
uv-tapering resulted in the increase of measured S 3, of 2777. For
0480, the decreased S 3mm suggests no excess of 1.3 mm emission
to the best-fitting spectral energy distribution model, in contrast to
the findings in S22. The continuum of 0637 was reported as a non-
detection in S22 (<0.45mly), but is detectable in the uv-tapered
map (S/N = 4.7, 0.86 £ 0.25 mJy), indicating its extended nature.
0413 and 2276 were not included in S22, but both are detectable in
continuum emission.

To recover potentially extended CO emission, we extracted CO (2—
1) spectrum for each source at the peak pixel of the line cube with
the largest beam size in which the source is unresolved. These
spectra are generally consistent with those extracted from 250kA-
tapered cubes with sufficiently large apertures (r = 6 arcsec), but the
aperture-extracted spectra are much higher in RMS noise. We fitted
the extracted CO (2-1) spectra with Gaussian profiles to determine
the central frequencies and line widths (full width at half-maximum,
FWHM), and constructed moment 0 maps (integrated line intensity)

within the velocity range of (—FWHM, +FWHM) from the line
centre (=2x FWHM window) using CASA/IMMOMENTS. Moment 1
and 2 maps (velocity field/dispersion) were then computed for
regions at S/N > 3 in the moment O maps through a pixelated spectral
fitting routine assuming Gaussian profile. Fig. 1 displays the ALMA
CO (2-1) moment 0 and 1 maps, spectra, and continuum maps for all
eight PSBs in our sample. The CO (2—-1) emission of all the PSBs is
well resolved as visualized by the velocity gradients and comparison
between the sizes of beams and 3o (the lowest level) contours in the
moment 0 maps.

We further modelled the surface brightness profiles of the CO (2—
1) emission over the 2 x FWHM spectral windows in the uv-plane. We
first shifted the phase centres of all line measurement sets to the peak
coordinates of the CO emission, using CASA/FIXVIS, and extracted
the circularized visibility profile (the real part of the amplitude) in
uv-distance bins from 10%° to 1033 kA (the bin size is 0.1 dex) using
CASA/VISSTAT. We then fitted the extracted visibility profiles with the
Fourier transform of the 2D exponential, Gaussian, and uniform disc
functions:

App(x) = fx5/(xg +x%) = R.=551/x (1

AGaussion(¥) = fexp(—x?/x3) = R.=54.7/x 2)

Agise(¥) = fsin(zx/xo)/(mx/x0) =  Re=72.9/x0, 3)

where x is the uv-distance, xo is the uv-plane scale length, both in
the unit of kA, and fis the total line flux. Circularized effective (half-
light) radius R, can be derived from x,. Given the linearity properties
of Fourier transform, we also fitted the uv-profile with combinations
of simple models (e.g. Gaussian+Exponential) up to three different
components. The visibility profiles and the best-fitting models are
shown in Fig. 2.

Among the eight PSBs in our sample, six sources (0480, 0570,
0637, 2276, 2360, and 2777) exhibit a smaller reduced x> when their
visibility profiles are fitted with models consisting of two components
of different scale lengths. The extended CO components of these
sources typically have effective radii of R, = 1.6:3):3 kpc, tracing the
gas component in the galaxy disc. They are 1.41’832 times brighter
(in terms of integrated luminosity) than the inner compact CO
components with R, = 0.4707 kpc, which trace the circumnuclear
gas. 0379 is best fitted with a single uniform disc model, and 0413 is
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Figure 1. Morphology and kinematics of CO (2-1) emission in eight gas-rich PSBs. For each source we show their CO (2—-1) moment 1 (intensity-weighted
velocity field) map on the left, overlaid with the contours of moment O (integrated intensity) map at levels of 30, 50, 100, 250, 500, 1000 from the outside
(solid black lines). The magenta contours denote the 1.3 mm continuum maps at the same significance levels (detected for five sources), and the red crosses
denote the optical centres measured in the SDSS r band. Synthesized beam sizes are plotted as the grey ellipses in the bottom-left corners. The CO (2—1) spectra
extracted at the peak pixel of the lowest resolution (20kA-tapered; in which the sources are unresolved) line cubes are shown on the right. The RMS noise is
shown with the filled grey area, and the velocity ranges used for the moment 0 map integration are shown in shallow red.

best fitted with a single exponential disc model. We note, however,
that 0413 has not been observed with the 12 m array, and therefore
the potential existence of a compact CO component cannot be ruled
out.

We measured the effective radii through the integration of the
image-plane models whose parameters were determined from the
uv-plane modelling, and a median R, co of 0.8f8:3 kpc was derived.
The CO line fluxes were also modelled in the uv-plane, which are
1. 2+0 | times higher than that extracted at the peak pixel of the CO line
cubes. The CO (2-1) line luminosities were then calculated using the
line fluxes and redshifts following Solomon & Vanden Bout (2005).
All these measurements are summarized in Table 1.

4 DISCUSSION

4.1 Missing flux issue in Smercina et al. (2022)

Six PSBs in our sample have been initially analysed by S22. Through
image-plane fitting of the CO moment 0 maps with a Gaussian profile,
S22 reported that all six sources exhibit unresolved CO cores. This
could be caused by the dominance of a compact CO component
with a high surface brightness through image-plane fitting. Without
decreasing the weighting with long-uv-distance (i.e. small-scale)
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data in the step of synthesized imaging (e.g. using larger ROBUST
parameters and uv-tapering), the bulk of extended CO emission can
be missed. This is also visualized in Fig. 2, which shows poor fits of
the S22 models to the observed visibility profiles.

On the other hand, the CO (2-1) line luminosities measured in
this work utilizing the visibility-plane analysis are 2.0:3):}) times
larger than the values reported by S22. We note that the CO (2-1)
line luminosities of the published single-dish measurements (French
et al. 2015) are also 2.07}] times larger than those reported by S22,
although with a larger uncertainty. This is consistent with the physical
picture that extended CO components exist in gas-rich PSBs, which
could be missed (i.e. resolved out) with interferometric observations
with a high spatial resolution (<0.2 kpc).

4.2 Gas versus stellar sizes of PSBs

The left-hand panel of Fig. 3 shows the comparison of molecular
gas sizes (traced by CO emission) versus stellar sizes of PSBs.
The effective radii of stellar components were measured in the
SDSS r band (Alam et al. 2015) using GALFIT (Peng et al. 2010)
assuming Sérsic profiles, which are consistent with those reported in
Li et al. (2019) measured as Petrosian half-light radii (median ratio

is 0.95 4 0.04). The median gas-to-stellar size ratio is 0.43%03/ for
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Figure 2. Visibility profiles of CO (2-1) emission detected with eight gas-rich PSBs (black squares). In each plot, the best-fitting structural profile model
is shown as the solid red line, with the model name and reduced x2 noted in the lower left corner. If multiple components are involved, the profile of each
component is shown as dotted red line. Circularized effective radius of CO (2—-1) emission is noted in the top-left corner of each panel. The best-fitting single
exponential disc profiles are shown as the solid grey curves, and single Gaussian profiles based on S22 measurements are shown in blue curves for comparison.
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Figure 3. Left: Effective radii of CO emission (gas) versus stellar component measured for PSBs in our sample, colour-coded with their IR luminosities
(pentagons with black edges). Local early-type galaxies (open red triangles, CO sizes are isodensity radii at ~ 10 Mg pc~2 and thus likely larger than R.; Davis
et al. 2013), LIRGs (circles with green edges; Bellocchi et al. 2022), and spiral galaxies (open blue squares; Bolatto et al. 2017) are plotted for comparisons.
The dashed grey line denotes Re, co = Re, siar- Right: Gas-to-stellar size ratio versus gas depletion time scale. PSBs in our sample are colour-coded with their
molecular gas fraction, and the uncertainty of 74ep, is assumed as 0.2 dex for all sources.

PSBs in our sample. Although such a ratio does indicate a compact
molecular gas reservoir, this value is five times larger than that
measured by $22 (0.0970:%9) and consistent with those of 15 PSBs
reported recently by Baron et al. (2022, 0.38 £ 0.24), in which the
CO sizes are measured with NOEMA through a single Gaussian
profile fitting in the uv-plane.

We also compare the gas and stellar sizes of PSBs with those
measured for LIRGs (Bellocchi et al. 2013, 2022), spiral galaxies
(Gonzilez Delgado et al. 2014; Bolatto et al. 2017), and gas-rich
early-type galaxies (Davis et al. 2013) in the local Universe. At a

given stellar size, we find that the CO size distribution of PSBs are
comparable to those of LIRGs and early-type galaxies. The stellar
and gas sizes of most extended source in our sample (0637) resemble
those of spiral galaxies.

We also show that the gas-to-stellar size ratios of PSBs have a po-
tential dependence on their gas depletion time-scales (p-value = 0.02
from Spearman’s ranking coefficient) in the right-hand panel of
Fig. 3. We compute molecular gas mass (M) from the CO (1-0)
luminosity (measured by French et al. 2015) assuming a Galactic
CO-to-H, conversion factor of aco = 4.35Mg(Kkms™!pc?)~!,
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following S22. This is equivalent to the estimate using ALMA
CO(2-1) luminosity assuming a L¢oo_y1)/Leog—g) Tatio (Ryp) of
0.9 £ 0.1, which is frequently seen in the LIRG environment (e.g.
Papadopoulos et al. 2012). The SFR is derived from both the near-
ultraviolet and total IR luminosities reported in Smercina et al.
(2018) with the conversions in Kennicutt & Evans (2012) based
on the Kroupa (2001) initial mass function (see further discussion
in Section 4.3). The gas depletion time-scales (fgep = Mmol/SFR;
assuming a typical uncertainty of 0.2 dex from empirical calibrations)
are 10>°* 92 Myr for sources in our sample, which are between those
of LIRGs (10*!*%2Myr) and spiral (10*! %93 Myr) or early-type
galaxies (1032 %06 Myr).

The gas depletion time-scale is known as a quantitative indicator of
the age of star-forming galaxies. Specifically, the post-starburst age
of PSBs is found to be correlated with #4, (Li et al. 2019). We note,
however, that such a relation can be less conspicuous when the far-IR
SFRs are used instead of optical (e.g. Ha) SFRs (Baron et al. 2022).
The potential dependence of gas-to-stellar size on #q., places gas-
rich PSBs as transitional objects between LIRGs and spiral galaxies
(and further early-type galaxies with longer #4p). During the ageing
of PSBs, the compact circumnuclear gas component undergoes a
faster depletion when compared with the extended disc component
because of stronger stellar/supernova feedback (Sell et al. 2014) or
AGN feedback (Hopkins et al. 2006), leading to the broadening of
gas profile and increased gas-to-stellar size ratio as observed. Such
an ‘inside-out’ quenching mechanism has been shown or proposed
for massive gas-rich systems in the local Universe (e.g. Gonzdlez
Delgado et al. 2015) and at high redshift (e.g. Zolotov et al. 2015;
Sun et al. 2021). The gas-to-stellar size ratios of PSBs in our sample
are also anticorrelated with molecular gas fraction (My,o1/Myy) as
shown with the colour-coding in the right-hand panel of Fig. 3 (p-
value =0.02), further reinforcing the statement that CO-extended
PSBs are likely at a later evolutionary stage.

We note, however, that the robustness of R co/Re, star — tacp depen-
dence of PSBs is subject to small number statistics. Considering the
typical uncertainty of #4, and measured uncertainty of source size
ratio in this work through Monte Carlo simulations, the median p-
value of Spearman’s ranking coefficient is 0.036, with 56 per cent of
the realizations below 0.05. Further high-resolution ALMA/NOEMA
CO observations of low-redshift PSBs are needed for the validation
of this dependence. We also note that a similar trend cannot be found
between gas-to-stellar size ratios and post-starburst ages derived in
French et al. (2018) for sources in this sample. We argue that the post-
starburst age estimated with SDSS fibre spectroscopy could be biased
towards the centres of the galaxies (see spatial variations of stellar
ages reported in Chen et al. 2019) because the stellar FWHMs of all
sources in the sample are larger than the fibre diameter (3 arcsec), in
contrast to the global properties as probed by f4.p and R co/Re, star
here. Also, no infrared/millimetre information was included in the
modelling of French et al. (2018) for these gas-rich PSBs. Further,
spatially resolved studies of star formation history and efficiency are
keys to disentangling the structural evolution history of PSBs.

4.3 Star-forming activity in PSBs

S22 suggested that turbulent heating leads to a lower star-forming
efficiency in PSBs when compared with galaxies with similar surface
gas densities (X = Mo /27 Rez)) on the Kennicutt—Schmidt
relation (Kennicutt 1998). We follow the same approximation of
turbulent pressure (Pymmky I Sun et al. 2018) for individual star-
forming clouds used in S22, and also consider a 0.3-dex overestimate
of Py, due to the beam smearing effect. With the larger CO sizes and
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Figure 4. Surface density of SFR versus molecular gas mass of PSBs
in our sample (pentagons), colour-coded with IR luminosity. The dashed
lines denote constant depletion time scales of 0.1-10 Gyr. Non-starbursting
galaxies (de los Reyes & Kennicutt 2019), circumnuclear discs, and LIRGs
(Kennicutt & De Los Reyes 2021) are plotted for comparisons.

therefore lower X, derived in this work, we estimate an average
turbulent pressure of log[ Pumky ! /(Kem™3)] = 7.1 £ 1.0 for the
PSBs in our sample with the highest pressure of 103 Kcm™ for
0480. These values are significantly lower than those reported by
S22 and comparable to that measured for the Antennae, a major-
merger starburst galaxy (Sun et al. 2018), meaning that the newly
derived Py, values are not high enough to motivate a suppression
of SFR due to turbulence in the ISM. Also, the beam sizes of the
ALMA data analysed here (0.2-1.5kpc) are larger than the typical
size of giant molecular clouds (<100 pc), making the derived Py
values somewhat uncertain.

Fig. 4 shows the surface density of SFR (X gpg) versus molecular
gas mass (X ;1) on the Kennicutt—Schmidt relation (Kennicutt 1998).
The CO sizes are used for the size approximation of the star-forming
regions. As a whole, PSBs generally follow the Xgpr—2 1,01 relation
as those of star-forming galaxies (Kennicutt & De Los Reyes 2021).
Therefore, it is not necessary to introduce turbulent heating as the
physical process to suppress the star-forming efficiency in PSBs,
consistent with the conclusion in Baron et al. (2022).

This conclusion, however, depends on the reliability of IR lumi-
nosities as an SFR indicator for PSBs, which has been questioned by
some recent studies. For example, the use of Lir-based SFRs may
lead to overestimates if there is a significant contribution from diffuse
dust emission in ISM (e.g. Hayward et al. 2014). In fact, Spitzer/IRS
mid-IR spectroscopy of four PSBs in this sample shows that Neon-
based SFRs will lead to a 0.4-dex decrease in Xspr (Smercina et al.
2018). On the other hand, Baron et al. (2022) showed that the use of
Lig-based SFRs is probably valid with PSBs in the sample of French
et al. (2015), the parent sample of the sources in this study. At this
point, it is not yet clear if this uncertainty would be large enough to
affect our conclusion.

5 CONCLUSIONS

We present the analysis of the archival ALMA CO (2-1) and 1.3 mm
dust continuum data of eight gas-rich PSBs in the local Universe,
six of which were studied by Smercina et al. (2022). In contrast
to this study reporting the detections of extraordinarily compact gas
reservoirs in the six PSBs, we show that the molecular gas contents of
these PSBs are clearly resolved in the uv-plane, exhibiting effective
radii of Re.co = 0.870 kpc. The total CO (2-1) line fluxes are twice

20z Ae L€ uo Josn YNOZIYY 40 ALISHIAINN Ad 9€62929/92171/1/L L G/oI0IME/|SBIUW/WOD dNO"DlWapede//:sdjy Wwoly papeojumoq


art/slac128_f4.eps

of those reported in S22, making our values more in line with the
published single-dish measurements.

We find that gas-rich PSBs typically consist of gaseous reservoirs
at both the compact circumnuclear scale (R. = 0.4753kpc) and
extended disc scale (R, = l.6f3:§ kpc). The gas-to-stellar size ratios
of PSBs in this sample are 0.437027, suggesting that the molecular
gas components of PSB are compact, while the ratios are comparable
to those of local LIRGs and early-type galaxies. The gas-to-stellar
size ratios of PSBs are potentially correlated with the gas depletion
time-scales, placing them as transitional objects between the LIRGs
and early-type galaxies from an evolutionary perspective. Finally,
we find no sign of suppressed star formation in PSB from turbulent
heating, and their surface densities of SFR and molecular gas are
consistent with those of star-forming galaxies on the Kennicutt—
Schmidt relation.
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