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ABSTRACT

Post-starburst galaxies (PSBs) are transition galaxies showing evidence of recent rapid star formation quenching. To understand
the role of galaxy mergers in triggering quenching, we investigate the incidence of PSBs and resolved PSB properties in post-
merger galaxies using both SDSS single-fiber spectra and MaNGA resolved IFU spectra. We find post-mergers have a PSB
excess of 10 — 20 times that relative to their control galaxies using single-fiber PSB diagnostics. A similar excess of ~ 19
times is also found in the fraction of central (C)PSBs and ring-like (R)PSBs in post-mergers using the resolved PSB diagnostic.
However, 60% of the CPSBs + RPSBs in both post-mergers and control galaxies are missed by the single-fiber data. By visually
inspecting the resolved PSB distribution, we find that the fraction of outside-in quenching is 7 times higher than inside-out
quenching in PSBs in post-mergers while PSBs in control galaxies do not show large differences in these quenching directions.
In addition, we find a marginal deficit of HI gas in PSBs relative to non-PSBs in post-mergers using the MaNGA-HI data. The
excesses of PSBs in post-mergers suggest that mergers play an important role in triggering quenching. Resolved IFU spectra are
important to recover the PSBs missed by single-fiber spectra. The excess of outside-in quenching relative to inside-out quenching
in post-mergers suggests that AGN are not the dominant quenching mechanism in these galaxies, but that processes from the
disk (gas inflows/consumption and stellar feedback) play a more important role.
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Figure 2. Star formation rates (SFRs) vs. stellar mass diagram of the DR14
post-merger and control sample. The contours represent the 90,234 galaxies
from the DR 14 parent sample with the outer most contour including 9% of
the sample. The two division lines arc drawn by eye based on the contours,
which divide galaxies into active star-forming (SF), transition and quiescence
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1,051 DR14 Post-mergers 4 (0.4% + 0.2%) 41 (3.9% = 0.6%)

10,510 DR 14 Controls 300.03% + 0020 | 31 (0.3% + 0.1%)
Excess 13.1 +9.8 132+ 3.1

—
136 MaNGA Post-mergers 1(0.7% + 0.7%) 8(5.9% + 2.0%)
1,360 MaNGA Controls |1 (0.07% + 0.07% 4 (0.3% + 0.1%

Excess 9.9 + 14.0 20.0 £ 12.1

Table 1. The numbers and fractions of PSB galaxies classified by different
methods with single-fiber spectra in the DR14 samples and the MaNGA ob-
served samples. The Chen et al. (2019) method classifies more PSBs than the
Goto (2007) method while their PSB excesses are consistent. The PSB frac-
tions and excesses in the DR14 post-merger (control) sample are consistent
with those in the MaNGA observed post-merger (control) sample.

CPSBs

RPSBs

IPSBs

C+R PSBs

C+R+1 PSBs

136 Post-mergers
1,360 Controls
Excess

8(5.9% + 2.0%)
4(0.3% + 0.1%)
200+ 12.1 1

7 (0.

13 (9.6% + 2.5%)

281
5% + 0.2%)
86+85

145 (10.7% + 0.8%)

20.5% * 3.5%)

1.9+04

21 (15.4% + 3.1%%)
11 (0.8% + 0.2%)

19.1 + 6.9

49 (36.0% + 4.1%)
156 (11.5% + 0.9%)
31+04

Table 2. The numbers and fractions of PSB galaxies classified by using the Chen et al. (2019) method and MaNGA resolved spectra. PSB galaxies are classified
into central (C) PSBs, ring-like (R) PSBs and irregular (T) PSBs. The last two columns show the C+R PSBs only and the total (C+R+I) resolved PSBs, respectively.
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single-fiber spectra. PSB galaxics (purple) are identificd to be located inside the Jower right solid box region (Chen
(bluc dots), green vallcy (green dots) and retired galasics fred dots) basd on their Hee cquiva

PSBs, Ring Tike PSBs and Trregular PSBs) are over-ploticd in differcat symbols, which will be discussed in Section 4.2
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| AGN Ouiside-in Inside-out Globally quenching | Quenched overall | No clear trend

PM 22.4% £ 6.0% | 44.9% £ 7.1% 6.1% + 3.4% 6.1% + 3.4% 8.2% + 3.9% 12.2% + 4.7%

Control | 17.9% +3.1% | 19.2% & 3.2% | 25.6% + 3.5% 0.6% = 0.6% 329+ 14% | 33.3% +38%
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Table 3. The fractions and excesses of different quenching situation in 49 PSBs in post-mergers and 156 PSBs in controls. Outside-in quenching is more common
in posi-mergers while inside-out guenching and guenching with no clear trend are more common in non-merging controls. Fractions of galaxies which are
globally quenching, being quenched overall, or being AGN contaminated are similar in post-mergers and control galaxies considering errors.
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