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Abstract This paper presents the results of Ha imaging of 169 galaxies randomly selected from the «.40 -
SDSS catalog. The sample has excluded all low surface brightness galaxies (LSBGs) whose central surface
brightness in B band (1(B)) fainter than 22.5 mag arcsec™2. It can be used as the counterparts sample
to LSBGs. We observed their Ho and R band images by using the 2.16 m telescope at the Xinglong
Observatory of the National Astronomical Observatories, Chinese Academy of Sciences (NAOC). The main
goal of this work is to present the properties of those galaxies, together with Ha flux and star formation-,
gas-, stellar mass- surface density. In addition, we confirm the correlations among HI content, stellar mass
and star formation in ALFALFA galaxies. The HI mass increases with stellar mass, and the slope slows
down at the higher stellar mass. The overall trend was that the specific star formation rate (sSFR) decreases
with stellar mass, and the sSFR dropped sharply when the stellar mass is close to 1003 ~ 100> M.
The weak correlation between SFR /My and My; implies the HI contribute little to star formation. Our
sample, which are mostly star-forming galaxies, follows the revisited Kennicutt-Schmidt law as well as the

Kennicutt-Schmidt law.
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1 INTRODUCTION

To understand the physics of evolution and formation in
galaxies, it is crucial to know the star formation rate (SFR).
Young and massive stars have relatively short lifetime,
thus their presentation traces recent star formation (SF) in
galaxies. Many star formation tracers including emission-
lines (Ha, HB --+), UV, IR, radio luminosity relate to
new formed stars. Among those star formation traces, the
most commonly used is Ha which indicates young (<
10 Myr), massive (> 17 M), short-lived OB stars and
is easier to be observed because it emits relatively strong
line (Kennicutt & Evans 2012; Watson et al. 2016). Ha
emission can be obtained by spectroscopic mode or by
imaging mode. Ha imaging is superior to Ha spectrum
in obtaining the fluxes of the whole galaxy.

To achieve a more complete picture of the galaxies,
many works have combined observations of Ha and HI
survey. The ALFALFA, a successful blind HI survey,
covers 7000 deg? of sky (Haynes et al. 2011). Recent Ho
imaging surveys of ALFALFA, ALFALFA Ha survey(Van
Sistine et al. 2016) and Ha3 (Gavazzi et al. 2012, 2013a,b;
Fossati et al. 2013; Gavazzi et al. 2015a,b), provide an
opportunity to study the relations between HI gas and
star formation. The ALFALFA Ha survey contains 1555
galaxies. The Ha3 survey is an Ha imaging survey
of galaxies in Virgo and Coma cluster selected from
ALFALFA. In addition, Lei et al. (2018, 2019) presented
the results of Ha imaging observations for 468 low surface
brightness galaxies (LSBGs) selected from ALFALFA.
Following the LSBGs Ha survey, we also built another Ha
survey which only contain high surface brightness galaxies
selected from ALFALFA. The sample can be used as the



123-2

counterpart to LSBGs to explore the differences in process
of converting HI content to star formation.

As HI gas is the raw fuel for molecular clouds and
stars, it is worth studying the relationships of HI content
with galaxy properties, such as SFR, stellar mass- - -. In
comparison to the relation between hydrogen molecular
gas (Mpy,) and SFR, the link between My and SFR is less
straightforward (Krumholz 2012; Jaskot et al. 2015). Low-
mass galaxies tend to be more HI rich (Gavazzi et al. 1996;
Huang et al. 2012b; Jaskot et al. 2015). My /M, correlates
weakly with sSFR as well as color (Jaskot et al. 2016).

The relationship between gas and star formation has
been well studied in many previous works. It should be
noted the correlation between the HI surface density (X1)
and SFR surface density (Xspr). Bigiel et al. (2008)
found there is no or little correlation between >pr and
YsrRr in a sub-kpc scale. Lei et al. (2019) examined 468
LSBGs as well as star-forming galaxies from Kennicutt
(1998) in a global scale and then found there was little
correlation between Yy; and Ygpr which is consistent
with the previous results in Bigiel et al. (2008). The Xy
of all galaxies are in the range 0.2—1.5Mpc~2. However
the Ygpr of star-forming galaxies are higher than those of
LSBGs. Base on the above results, HI alone is insufficient
to predict SF well.

The relation between gas surface density (Xgas, a
combination of molecular gas and neutral gas) and SFR
surface density (Xgrr) can be described by an empirical
law. Kennicutt (1998) have posed a power-law relation
(Xspr Eé;é), known as Kennicutt-Schmidt (K-S)
law. de los Reyes & Kennicutt (2019) revise K-S law
with the sample of the local quiescent spiral, dwarf, and
LSBGs without starburst galaxies by updated gas and star
formation surface density. However the star formation is a
complex process, the gas dependence alone cannot be a full
story. The gas and star formation relation are not held for
all types of galaxies, there is turnover in the low gas density
region. Shi et al. (2011, 2014, 2018) emphasize the star
formation also affect by the existing stars. The relation is
YSFR O XgaeXgtars Where Ygeay is the stellar mass surface
density, n and m are different power law indices. It also
holds for the low ¥4, galaxies and faint regions in the
outer part of the galaxy.

From 2013-2018, we have undertaken a project
measuring the SFR of LSBGs and normal galaxies in
ALFALFA by using Ha observations. We have finished
468 LSBG targets (Lei et al. 2018, 2019). Following up
the LSBG sample, this work contains randomly selected
169 galaxies from the rest of the non-LSBGs in «.40-
SDSS catalog. In this paper, we aim to present the results
of Ha imaging of 169 galaxies and study the process that
galaxies’ abilities consume their HI gas and form new
stars. The layout of this article is as follows: in Section 2,
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Fig.1 The sky distribution of the 169 galaxies selected
from the «.40.

we introduce our sample together with a description of
the observations and the data reduction. In Section 3,
we present the catalog of Ha flux and some derived
parameters. The major results are presented in Sections 4
and 5. Summary is shown in Section 6. Throughout the
paper we adopt a flat ACDM cosmology, with Hy = 70
km s’lMpc’1 and Q24 = 0.7, and a Salpeter Initial Mass
Function (IMF) [dN(m)/dm = —2.35] over m = 0.1 —
100Mg (Salpeter 1955).

2 SAMPLE AND OBSERVATIONS
2.1 Sample and «.40 Catalog

The Arecibo Legacy Fast ALFA (ALFALFA) survey
(Giovanelli et al. 2005a,b) is a blind extragalactic HI
survey, mapping about 7000 deg?, with an L-band
(1.4 GHz) receiver in Arecibo radio telescope. It has
detected more than 30 000 extragalactic sources, providing
an HI line spectral database out to z ~ 0.06 and HI
masses greater than 10°Mg. .40 catalog (Haynes et al.
2011) containing HI 15855 sources and covering 40%
of ALFALFA survey area, is the first version of the
released data. o..40 catalog also provides a cross-reference
of sources with the SDSS DR7 photometric database.

Du et al. (2015) selected 1129 non-edge-on LSBGs
(uo(B) > 22.5mag arcsec™2) from the .40 and SDSS,
hereafter Du2015. Lei et al. (2018, 2019) present the
results of Ho images 468 LSBGs which belong to Du2015.
In this paper, we want to build an Ha image sample
which is also selected in «.40-SDSS catalog excluding
the LSBGs. Limited by observation time, we finished 169
galaxies, and the spatial distribution of them is shown in
Figure 1.

Figure 2 shows the histograms of the distance, M,,
My and g — r properties of the galaxies in the above
four samples. The red dash-dotted line presents the LSBGs
sample (Du2015). While the orange dotted line is part of
Du2015 with Ha observation (Lei et al. 2018, 2019). The
blue dashed line identifies the galaxy sample from cross-
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Fig.2 The distribution of distance, stellar mass, HI mass and g — r color of galaxies in four samples. In all panels, The red
dash-dot line shows 1129 LSBGs selected from a..40-SDSS. As a part of the above LSBGs sample, the 468/1129 LSBGs
with Ha images are shown in orange dotted line. The blue dashed line identifies the galaxies in «.40-SDSS sample except
for 1129 LSBGs. The black solid line presents the parts of above sample having Ha observation which contains 169

galaxies.

matching between the .40 and SDSS DR7 except for
LSBGs (Du2015). It is as our parent sample. Our sample
shown in the black line is randomly selected from parent
sample with Ho observation.

By comparing with parent sample (blue dashed line),
our sample (black line) tends to have lower distance, higher
stellar mass, higher HI mass. Compared to LSBG sample
(Du2015, red dash-dotted line), our sample is more local
and has a median distance of 95.4 Mpc, has a relatively
larger stellar mass. Of the total galaxies of Du2015, 54%
are dwarf galaxies (Du et al. 2019), so low stellar mass of
Du2015 is in large fractions. The color of our sample and
LSBGs (Du2015) are both blue. The LSBGs with a median
g — 7 color of 0.31 is bluer than that of 0.44 in our sample
which is consistent with the previous results that LSBGs
are bluer than normal late-type galaxies (McGaugh 1994).

2.2 Observation

All Ha observations for our sample were finished in
2013 under the photometric conditions. Our observing
utilized the BAO Faint Object Spectrograph and Camera
instrument (BFOSC) attached to the 2.16-m telescope
(Fan et al. 2016) located at Xinglong Observatory of the
National Astronomical Observatories, Chinese Academy
of Sciences (NAOC). This instrument is a R-C system with
the focal ratio f/9 Cassegrain focus. The size of the charge
coupled device (CCD) detector is 1242 x 1152 pixel? with
the pixel scale of 0”.457 pixel !, giving a total field of
view of over 9.5x8.5 arcmin?. The detector was used in
the 1.08 e=* ADU~! gain mode.

The observing data contains Ha-band images and aux-
iliary (R-band, bias and flat) images. Ha-band filters are
designed to obtain Ha emission (rest-frame wavelength of
A 6563 A) of galaxies, there are 11 He filters which can
cover the redshift up to 0.074 with the full width at half
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Fig.3 Example of four galaxies of our sample after data reduction. The left, middle and right panels show the galaxy in
SDSSS color, R and continuum-subtracted images, respectively. The yellow ellipse shows the photometric aperture which

reach to 25 magarcsec?.

maximum (FWHM) about 55 A. The transmission of the
Ha filters can be referred to Lei et al. (2018). The R-band
images are used to continuum subtraction as well as flux
calibration. The effective wavelength A.g¢ of the R band
filter is 6407 A with the FWHM about 1200 A. For each
galaxy, the R band and Ha band images were observed
with the integration time of 300 s and 1500 s, respectively.
The observatory information is listed in Table 1.

2.3 Data Reduction

All images were performed in the following orders:
overscan correction, bias subtraction, image trimming, flat-
field correction, cosmic rays removal, world coordinate
system (WCS) calibration, background subtraction, con-
tinuum subtraction, photometry, flux correction, and flux
calibration. Readers are referred to Lei et al. (2018, 2019)
for details of the data reduction.
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Table 1 Observed Information and Main Parameters of Our Sources
AGCN ra dec z Distance g r W3 type Filter Date
J2000 J2000 Mpc

() 2) 3) 4 S) (6) (@) (3 ) (10) (11)
43 00:06:02 14:25:01 0.0176 74.8 16.81 16.29 cee S Ha3 20131005
615 00:59:40 15:19:50 0.0183 76.8 14.36 13.58 7.89 A Ha3 20131005
619 00:59:48 14:43:24 0.0407 169.8 16.63 15.83 9.15 S Ha6 20131005
717 01:09:22 14:20:31 0.0384 160.2 14.30 13.50 9.98 A Ha6 20131006
985 01:25:23 14:31:10 0.0370 154.0 14.73 13.86 8.78 A Ha6 20131008
1156 01:37:20 14:27:46 0.0353 147.1 16.00 15.48 10.39 S Ha6 20131008
1364 01:54:03 14:54:33 0.0170 70.4 22.92 21.76 11.75 S Ha3 20131010
1556 02:03:49 14:44:21 0.0122 49.6 13.80 12.79 9.11 C Ha3 20131005
1589 02:05:58 14:55:09 0.0416 174.4 15.18 14.40 9.01 unknown Ha7 20131005
1630 02:08:24 14:58:18 0.0148 60.8 14.11 13.52 7.12 unknown Ha3 20131006
4167 08:01:18 25:17:21 0.0151 66.1 16.12 15.82 11.98 unknown Ha3 20131229
4210 08:05:05 25:03:43 0.0167 72.8 15.46 14.83 8.77 S Ha3 20130210
4275 08:12:46 26:21:39 0.0209 93.1 14.16 13.52 7.58 S Ha4 20130213
4456 08:32:03 24:00:37 0.0183 79.8 13.80 13.40 9.66 S Ha3 20130412
4509 08:38:23 25:45:15 0.0185 80.5 14.34 13.66 5.59 unknown Ha3 20130410
4570 08:45:16 27:49:22 0.0215 954 16.78 15.78 11.01 unknown Ha4 20130411
4597 08:47:40 25:53:35 0.0218 97.0 14.86 14.32 7.69 unknown Ha4 20130411
4602 08:47:55 25:49:51 0.0189 82.3 14.61 13.87 9.81 C Ha4 20130409
5189 09:42:58 09:28:15 0.0107 48.9 20.84 20.90 cee unknown Ha2 20131230
5812 10:40:56 12:28:18 0.0034 11.1 22.68 22.06 cee unknown Ha2 20131230
6204 11:09:51 24:15:41 0.0202 90.9 14.47 13.96 7.14 S Ha4 20130410
6302 11:17:21 27:40:20 0.0194 87.5 15.44 14.67 7.87 S Ha4 20130409
6317 11:18:08 04:36:57 0.0077 35.6 15.80 15.49 S Ha2 20131230
6627 11:39:55 13:28:01 0.0118 53.2 15.99 15.57 S Ha3 20131231
6751 11:46:42 23:57:47 0.0213 95.8 18.76 18.09 9.57 S Ha4 20130412
6795 11:49:21 24:56:17 0.0199 89.6 15.11 14.69 9.91 S Ha4 20130409
8911 13:59:39 28:03:38 0.0365 159.5 15.36 14.85 9.63 C Ha6 20130411
8927 14:01:10 07:28:54 0.0237 105.2 15.39 14.90 10.51 unknown Ha4 20140331
9679 15:03:45 26:06:01 0.0311 135.7 14.99 14.07 9.04 unknown Has 20130410
9830 15:23:00 04:31:45 0.0061 29.3 22.06 24.80 11.16 unknown Ha2 20140401
11948 22:12:22 14:01:27 0.0265 108.6 1491 14.06 7.74 unknown Ha5 20131005
11992 22:20:47 14:14:03 0.0120 534 15.61 15.08 10.52 S Ha3 20131006
12270 22:58:10 14:18:29 0.0070 314 13.46 12.90 10.29 C Ha2 20131006
12481 23:17:36 14:00:02 0.0147 63.4 15.23 14.80 6.56 unknown Ha3 20131005
12519 23:20:02 15:57:09 0.0146 62.9 14.19 13.51 8.06 unknown Ha3 20131006
12705 23:36:37 14:09:25 0.0132 56.6 15.78 15.16 10.91 S Ha3 20131005
12864 23:57:24 30:59:31 0.0156 66.4 14.59 13.77 8.47 unknown Ha3 20131231
101934 00:10:52 15:35:26 0.0367 152.3 16.30 15.26 10.23 lowSNR Ha6 20131006
102634 00:16:00 25:03:43 0.0358 148.6 17.51 17.18 cee unknown Ha6 20130102
102654 00:30:08 25:49:47 0.0330 136.9 17.97 17.80 unknown Ha5 20130101
102735 00:02:01 30:58:58 0.0096 40.6 18.36 18.29 cee unknown Ha2 20131230
112457 01:59:26 14:50:02 0.0070 28.1 15.72 15.21 12.04 S Ha2 20131006
113032 01:32:39 14:04:50 0.0229 93.7 17.04 16.56 cee S Ha4 20131010
113209 01:57:05 14:26:03 0.0269 111.5 17.05 16.69 10.95 S Ha5 20131005
113800 01:03:58 15:14:49 0.0417 174.1 15.93 15.13 8.22 S Ha7 20131005
121273 02:10:03 15:23:48 0.0132 54.1 18.17 17.29 9.84 unknown Ha3 20131006
122141 02:11:33 14:14:18 0.0127 51.7 17.86 18.23 11.38 unknown Ha3 20131010
122217 02:33:32 27:01:14 0.0055 22.1 21.58 20.04 cee unknown Ha2 20131230
122265 02:02:49 14:31:14 0.0321 133.6 16.23 15.94 9.81 S Ha5s 20131008
122405 02:11:31 14:12:02 0.0254 105.1 15.85 15.05 cee A Ha4 20131006
122806 02:28:59 26:32:40 0.0317 132.4 24.56 23.04 unknown Has 20130101
171483 07:58:12 11:01:14 0.0078 35.8 16.48 16.14 cee S Ha2 20131230
172836 07:59:59 16:03:01 0.0151 66.7 17.73 17.22 11.54 lowSNR Ha3 20131231
174511 07:50:23 12:01:31 0.0294 129.1 17.90 17.57 cee unknown Ha5 20131228
174604 07:50:02 11:25:24 0.0325 142.5 17.94 17.75 unknown Ha5s 20131228
174653 07:33:20 26:22:26 0.0077 34.1 21.52 20.90 unknown Ha2 20131230
174720 07:59:06 06:44:02 0.0086 39.7 22.32 21.97 cee unknown Ha2 20131230
180049 08:07:27 25:08:02 0.0207 91.6 14.54 13.95 7.14 S Ha4 20130213
180111 08:13:03 24:34:01 0.0204 90.7 16.70 16.06 9.15 S Ha4 20130212
180612 08:14:06 23:51:57 0.0204 90.4 14.30 13.54 6.71 unknown Ha4 20130212
180649 08:36:47 27:19:58 0.0204 90.7 15.79 15.39 10.39 unknown Ha4 20130212
180659 08:47:06 27:52:23 0.0207 91.6 15.56 15.02 10.21 S Ha4 20130213
180939 08:08:46 28:04:44 0.0187 81.0 16.06 15.67 11.95 S Ha4 20130210
181122 08:43:06 26:48:19 0.0172 75.1 15.22 14.63 8.30 S Ha3 20130410
181143 08:46:15 27:20:39 0.0188 81.8 16.53 16.15 9.69 unknown Ha4 20130412
181774 08:39:21 07:30:33 0.0300 132.7 17.49 17.28 cee S Ha5 20131228
181925 08:09:21 05:36:56 0.0274 121.1 17.34 17.02 12.08 S Has 20131228
182630 08:00:28 24:33:10 0.0156 68.1 23.00 23.24 . S Ha3 20131229
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Table 1 Continued.

AGCN ra dec z Distance g T W3 type Filter Date
J2000 J2000 Mpc
(1) 2) 3) ) (5) (6) ()] (3) ) (10) (1)

182736 08:02:42 26:10:14 0.0272 119.7 21.31 21.85 S Ha5 20130214
182762 08:03:13 26:05:23 0.0267 117.2 18.07 17.75 S Ha5 20130214
182798 08:03:52 26:36:52 0.0204 90.1 16.72 16.27 S Ha4 20130212
182858 08:05:22 25:27:25 0.0170 73.8 17.96 17.69 S Ha3 20130208
182859 08:05:22 25:32:30 0.0172 74.7 16.53 16.25 S Ha3 20130210
183012 08:11:02 27:04:35 0.0187 81.1 17.43 17.05 e S Ha4 20130210
183074 08:13:49 26:15:17 0.0266 117.2 17.28 16.83 11.37 S Ha5 20130214
183105 08:14:48 25:55:17 0.0209 92.7 16.85 16.49 11.83 S Ha4 20130101
183127 08:15:29 26:09:03 0.0211 93.5 15.48 1491 9.19 S Ha4 20130213
183135 08:15:40 27:00:29 0.0251 110.7 17.68 17.33 e S Ha4 20130101
183419 08:27:08 27:48:37 0.0203 90.1 16.06 15.45 9.53 S Ha4 20130213
183852 08:37:45 26:05:20 0.0182 79.2 17.21 16.64 e S Ha3 20130210
184340 08:49:00 26:27:02 0.0169 74.0 17.82 17.48 S Ha3 20130210
184444 08:53:08 25:58:41 0.0220 98.1 17.66 17.46 e S Ha4 20130411
184450 08:53:24 27:40:38 0.0173 75.4 16.60 16.43 10.07 S Ha3 20130210
184559 08:57:43 25:35:25 0.0196 89.7 17.06 16.69 11.88 S Ha4 20130213
188784 08:55:45 15:40:26 0.0142 63.1 18.00 17.67 cee unknown Ha3 20131229
203102 10:27:25 14:23:39 0.0312 138.3 18.87 18.40 S Ha5 20131228
203105 10:32:09 14:24:11 0.0321 142.3 18.02 17.69 e S Ha5 20131228
210271 11:22:02 25:55:14 0.0211 94.7 15.30 14.82 10.46 S Ha4 20130410
210653 11:43:25 25:00:19 0.0206 92.5 15.37 14.94 9.82 S Ha4 20130412
211188 11:22:53 26:36:18 0.0200 89.9 16.92 16.40 e S Ha4 20130213
213028 11:42:15 10:13:22 0.0156 69.0 17.98 17.67 S Ha3 20131229
219344 11:44:33 25:54:07 0.0257 114.7 19.16 19.16 cee unknown Ha4 20130212
221378 13:00:17 27:23:13 0.0370 162.2 15.86 15.35 9.03 S Ha6 20130410
230107 13:08:01 26:45:55 0.0341 149.9 15.24 14.62 8.70 S Ha6 20130409
230274 13:21:34 25:30:57 0.0337 148.1 14.60 13.86 9.61 A Ha5 20130409
230488 13:37:24 27:25:10 0.0366 160.3 14.51 13.82 8.42 unknown Ha6 20130412
231669 13:03:16 27:19:56 0.0358 157.2 16.03 15.48 7.59 S Hab6 20130412
232123 13:59:17 24:59:54 0.0371 162.4 17.50 16.76 10.74 C Ha6 20130412
234302 13:08:01 26:07:12 0.0358 157.0 15.45 1491 9.46 C Ha6 20130412
234624 13:25:22 27:14:57 0.0346 152.1 15.84 15.24 9.07 S Ha6 20130409
234900 13:34:12 27:00:11 0.0356 156.0 15.89 15.07 10.34 A Ha6 20130410
250004 15:02:24 25:38:17 0.0328 142.9 15.42 14.81 9.55 C Ha5 20130412
250348 15:13:24 26:53:54 0.0312 135.6 25.11 21.15 8.81 C Ha5 20130411
250802 15:25:48 25:04:44 0.0332 144.1 15.36 14.67 9.19 A Ha5 20130410
254523 15:24:33 28:00:05 0.0316 137.2 23.48 21.61 e S Ha5 20130411
320086 22:13:34 14:06:32 0.0242 98.8 15.63 14.98 9.39 S Ha4 20131005
320265 22:36:25 14:01:26 0.0237 96.5 16.06 15.45 9.39 S Ha4 20131006
320271 22:36:49 14:23:12 0.0179 78.0 15.35 14.55 11.53 C Ha3 20131005
320276 22:37:07 14:13:54 0.0379 157.2 16.04 15.10 6.51 S Ha6 20131008
320488 22:59:26 15:09:06 0.0381 158.2 15.55 1491 8.01 S Ha6 20131008
320513 23:01:28 14:36:03 0.0404 167.8 15.63 14.89 8.07 S Ha6 20131008
320527 22:15:52 14:04:45 0.0254 103.8 16.25 15.54 7.92 S Ha4 20131006
321072 22:27:35 14:27:57 0.0356 147.3 17.49 16.92 10.47 S Ha6 20131008
321083 22:34:04 14:45:10 0.0350 144.9 16.87 16.32 10.78 S Ha6 20131008
321104 22:40:17 14:29:57 0.0213 86.3 16.53 16.08 11.17 S Ha4 20131006
321130 22:49:09 14:12:29 0.0378 156.9 16.45 15.96 9.45 S Ha6 20131008
321227 22:57:31 26:20:09 0.0236 96.1 17.07 16.50 s unknown Ha4 20130101
321430 22:42:38 31:46:36 0.0223 91.0 17.89 17.17 12.01 unknown Ha4 20130101
330039 23:05:19 14:10:13 0.0243 98.7 15.46 14.53 8.23 S Ha4 20131006
331061 00:00:02 15:52:54 0.0200 85.2 15.45 1491 8.11 S Ha4 20131006
332140 23:12:50 14:03:48 0.0157 67.7 20.27 19.69 e unknown Ha3 20131231
332369 23:02:10 14:42:20 0.0321 132.2 18.15 17.73 S Ha5 20131228
332406 23:05:52 14:09:57 0.0242 98.5 18.33 17.63 cee lowSNR Ha4 20131010
332461 23:11:20 14:17:22 0.0393 163.0 16.82 16.31 10.83 S Ha6 20131229
332628 23:24:21 14:19:59 0.0409 170.0 18.01 17.54 e S Ha6 20131229
332876 23:56:15 14:52:14 0.0267 109.3 18.35 18.22 lowSNR Ha5 20131228
719327 11:09:51 23:54:53 0.0205 92.3 17.82 17.47 cee S Ha4 20130409
721315 08:39:41 27:43:32 0.0186 80.8 16.95 16.45 11.66 S Ha3 20130210
721317 08:40:30 27:37:50 0.0208 92.3 16.49 15.99 e S Ha4 20130212
722743 11:00:28 26:58:30 0.0208 93.4 17.53 17.11 11.58 S Ha4 20130410
723579 11:26:38 26:21:38 0.0211 94.7 17.07 16.77 11.97 S Ha4 20130410
724012 11:45:33 26:46:59 0.0261 116.0 18.11 17.86 e S Ha4 20130212
724143 11:52:02 25:45:03 0.0189 83.3 15.74 15.40 10.76 S Ha4 20130210
724186 11:54:14 24:15:44 0.0233 104.4 17.84 17.46 cee S Ha4 20130212
724236 11:56:19 27:26:16 0.0209 93.7 17.94 17.58 e S Ha4 20130411
724244 11:56:28 24:39:52 0.0170 74.9 16.12 15.72 11.70 S Ha3 20130210
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Table 1 Continued.
AGCN ra dec z Distance g r W3 type Filter Date
J2000 J2000 Mpc
1) 2 3) “ (&) ) 0 ®) ()] (10) an

724246 11:56:30 24:34:55 0.0173 76.3 17.74 17.27 B S Ha3 20130210
725599 13:26:19 26:14:39 0.0341 149.7 16.03 15.64 10.42 S Ha6 20130411
725919 13:55:24 25:17:36 0.0375 163.8 22.15 21.92 8.87 unknown Ha6 20130412
725935 13:56:09 26:39:10 0.0336 147.0 17.76 17.40 e S Has 20130214
727048 15:19:26 25:37:33 0.0300 130.6 16.14 15.56 9.66 S Ha5 20130411
727085 15:22:34 25:52:19 0.0332 144.2 16.89 16.33 10.57 lowSNR Ha5 20130410
727112 15:27:00 26:26:59 0.0331 143.8 16.38 15.87 11.19 S Ha5 20130411
731528 10:56:08 24:09:25 0.0326 144.0 18.12 17.75 e S Has 20131228
731598 11:16:12 26:46:45 0.0197 89.0 17.35 17.17 lowSNR Ha4 20130213
731690 11:24:17 24:20:34 0.0193 87.0 16.36 15.99 11.48 S Ha4 20130213
731731 11:29:54 25:07:51 0.0209 94.0 16.42 16.02 R S Ha4 20130411
731760 11:33:26 24:52:23 0.0208 93.4 16.65 16.25 S Ha4 20130412
731815 11:53:19 25:59:21 0.0181 79.9 20.29 20.12 lowSNR Ha3 20130210
731846 11:58:37 25:27:02 0.0208 93.7 17.91 17.62 S Ha4 20130411
732480 13:03:34 26:45:19 0.0339 149.1 17.08 16.61 11.03 S Ha6 20130410
732624 13:24:07 25:10:59 0.0336 147.6 17.79 17.54 I S Ha5 20130214
732702 13:35:38 27:05:35 0.0363 159.2 16.50 15.89 9.49 S Ha6 20130410
732729 13:39:04 24:40:33 0.0347 152.3 16.40 15.94 9.99 C Ha6 20130411
732766 13:45:53 24:23:09 0.0351 153.9 17.45 17.03 10.78 S Ha6 20130411
733362 15:00:32 27:13:23 0.0311 135.3 16.09 15.47 10.44 C Has 20130410
733381 15:01:45 26:28:32 0.0307 133.7 16.09 15.51 10.82 lowSNR Ha5 20130411
733411 15:03:23 26:40:20 0.0302 131.8 16.46 15.97 10.88 S Ha5 20130411
733433 15:04:14 26:07:27 0.0311 135.3 16.30 15.75 10.73 lowSNR Ha5 20130412
733463 15:04:48 26:10:22 0.0302 131.5 16.42 15.59 12.16 A Has 20130410
733688 15:20:46 27:31:42 0.0322 139.9 16.27 16.05 11.36 S Has 20130410
748722 22:51:47 14:18:39 0.0253 103.1 20.39 20.53 e unknown Ha4 20131010
748747 23:12:16 14:24:56 0.0386 160.3 20.00 19.64 unknown Ha6 20131229
748783 00:14:56 14:12:52 0.0185 78.2 18.61 17.72 unknown Ha3 20131229
748793 00:33:18 15:08:43 0.0314 129.7 19.22 18.67 unknown Has 20131228
748821 01:48:47 14:37:59 0.0164 67.8 18.50 18.06 unknown Ha3 20131231
748825 01:53:16 14:46:14 0.0263 108.7 18.73 18.54 unknown Has 20131010
749389 08:36:24 25:18:38 0.0175 76.5 18.34 18.11 unknown Ha3 20130208
749422 11:00:08 25:02:12 0.0201 90.8 22.08 20.88 unknown Ha4 20130409

Here we give a brief description of how to get the
sky background images. First, we subtracted all sources
in the original image to get the object-masked image.
Secondly, a median filter acted on the above image to
fill the source regions with the surrounding sky in size of
window 80 x 80 pixel?. And then, if there were still unfilled
regions, we smoothed it again. Finally, the background
image was the median smoothed image and was subtracted
from the original image.

The next step is to establish continuum-subtracted
Ha images. For a galaxy, both pure Ha emission and
stellar continuum contribute to Ha images. To get pure
Ha emission, the scaled Ha images which continuum
match that in R band subtract the R band image, the
rest is considered as pure Ha flux. Under the assumption
that field star only has continuum emission, the scaling
parameter can be obtained by the statistical Wide to
Narrow Continuum Ratio (WNCR), the ratio of a type of
field stars’ integral flux in R band to those in Ha band.
Spector et al. (2012); Gavazzi et al. (2018) show that the
WNCR is associated with types of star (OBAFGKS) as
well as the color (e.g. g — 7). This is the color effect
(Spector et al. 2012). Following the method of continuum
subtraction described in Lei et al. (2019), we choose the

WNCR of the type of field stars whose color is same with
the target galaxy, as the final WNCR of the image.

The galaxy photometry is obtained within the IRAF
ellipse package which can provide a series of ellipse
isophotes and total flux from center to outside of the
galaxy. The R band image is used for detection of galaxy
and getting photometry aperture. The semi-major axis and
ellipticity are confirmed as photometry aperture when the
mean isophote intensity reached 25 mag arcsec 2. They
are used in continuum-subtracted image to get Ha fluxes.
The elliptical photometry radius (r25) and ellipticity (e) can
be found in Table 2. In Figure 3, we show four galaxies
as a photometry example. From left to right are SDSS-
, R band- and continuum-subtracted images. Photometry
aperture is shown in yellow. All images are in the same
size.

Flux correction includes Ho loss-, filter transmission-
, extinction- and NII- correction. As Ha emission also
contributes to the R band image, the Ha emission loss
(4%) must be corrected (Lei et al. 2018). Not all of
the Ha emission located in the high transmission part
of the Ha filter. Each galaxy was made up for the
transmission loss by the Ha filter transmission curve
(Lei et al. 2018). The Galactic extinction was corrected
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Table 2 The Star Formation Properties of Our Sample
AGC 125  ellipse logFHay, logF 1o logSFR log¥ssr logMyr  logX¥gas  logM. log¥s
kpc ergcm 257! ergem™2s7! Mgyr~! Mgyr lkpc~? Mg Mgpc—2 Mg Mgepc~2
(O] ©)] “ ® ©) M ®) ® (10) an
43 1134 059  —13.1475:92% . e . 9.41 : 9.50 1.28
615 11.94 031 712‘4328;8_58 —12.4430-918 0.30 -2.19 9.49 0.80 10.81 2.32
619 2657 076 —13 546%;%%2% 713.049%%‘313 0.39 -2.34 10.32 1.21 10.63 1.90
717 3584 0.2 13.1379-232  —13.198Y-32 0.19 -3.31 10.29 0.37 11.50 2.00
985 36.18  0.64 —12.980%;5%? —12.818@;%(]1;; 0.53 -2.64 10.34 0.79 11.42 2.25
1156 1430  0.08 713'4098312% 713'2938:123 0.02 -2.75 10.19 0.99 10.39 1.62
1364 9.67 0.02 —13.27608 —13.280 ;020 -0.61 -3.07 9.74 0.83 6.88 -1.58
1556 31.71 073 —12.998@%22 12.868§;§7§ -0.50 -3.43 9.72 0.36 10.90 1.97
1589 2935 045 —13.80794%°  —13.036332} 0.42 -2.75 10.18 0.65 11.23 2.05
1630 1089 059  —12.3113:83%  —12.0175-99} 0.53 -1.65 9.72 1.29 10.45 2.27
4167 1102 042 —13.0948;8§§ —13.0538;819 -0.44 -2.78 9.77 0.97 9.18 0.84
4210 1091  0.72 —12.954§;§§§ —12.7393;%%2 -0.04 -2.06 9.69 1.30 10.15 2.13
4275 1879  0.18 712‘4648:835 712.2808:84§ 0.63 -2.33 9.76 0.60 10.92 1.96
4456 20.16 019  —12.258093) —12.31200%3 0.47 -2.55 9.97 0.53 10.58 1.57
4509 2271 0.50 e e e e 9.46 e 10.74 1.83
4570 1375 0.7  —13.3730:970  —13.2413-03¢  -0.31 -3.00 9.79 0.66 9.51 0.82
4597 16.15 037 —12.536%;3% —12 254§;§§g 0.70 -2.02 9.94 0.95 10.43 1.72
4602 18.18  0.63  —14.600%-5 13.4299-33¢  -0.62 -3.21 9.41 0.46 10.70 2.12
5189 2479 050  —11.8769-312 : e 10.17 . 6.74 -2.24
5812 532 075 7.70 5.14 221
6204 1478 0.22 42279%}% 42.088%;%%; 0.80 -1.92 9.70 0.87 10.51 1.78
6302 1514 0.65 —13.2179'1L5  —12.5850-01% 0.27 -2.13 9.82 1.13 10.45 2.05
6317 6.1  0.65 —13.1588;0g5 e e e 9.10 e 8.89 1.27
6627 732 045 —13.6408;8gg e e e 9.04 e 9.36 1.39
6751 2418 051  —12 906%;5% —12.853§;§§(1) 0.09 -2.87 10.11 0.73 9.09 0.14
6795 1512 030  —12.983 39%3 712'9378:85 -0.06 -2.76 10.00 0.86 10.11 1.41
8911 2262 0.18 —13.0373;158 —12.9838;1% 0.40 -2.72 10.35 0.81 10.69 1.57
8927 2354  0.68  —11.8640¢ —11.8490-9 1.17 -1.57 9.73 0.57 10.53 1.79
9679 21.67  0.58 —13.2668;%&’2 —12 8878;337'3 0.35 -2.44 10.09 0.92 11.19 2.39
9830 431  0.10 712‘028%%?% —12 ooog;ggg -0.09 -1.81 8.89 0.73 4.12 -3.60
11948 2121 037  —13.3989198  —12.5460- 0.50 -2.45 10.02 0.79 10.92 1.96
11992 9.07 025 —13.170333 -13 1198;83§ -0.69 -2.97 9.69 0.96 9.51 1.23
12270 975 020 —12 3818;8§ —12 4888;851 -0.52 -2.89 9.21 0.39 10.01 1.64
12481 867 008 —12 2078;8%3 -11 8628;33§ 0.72 -1.62 9.79 1.27 9.95 1.61
12519 16.00 0.67 —12 3708;825 12 2028;835 0.37 -2.06 9.75 0.97 10.47 2.04
12705 11.96  0.49 —13.1368;8?5 —13 0818;8ZH -0.60 -2.96 10.04 1.23 9.70 1.35
12864 2127  0.52 —12.9708;9 —12 6228;839 -0.00 -2.84 10.13 0.87 10.52 1.68
101934 16.82 046 —13.8835;%%5 13.491§;§§§ -0.15 -2.83 10.01 0.92 10.97 2.29
102634 1223 0.63  —14.0515:9%% . e e 9.66 e 9.54 1.30
102654 775 029 e 9.87 9.00 0.87
102735  1.69 019  —14.3619:251 e e e 8.84 e 7.86 0.99
112457 279 0.04 —13.219%;%%5 —13.1773:952  -1.30 ~2.68 8.23 0.44 9.00 1.62
113032 836 025  —13.8840:03% e e e 9.51 e 9.26 1.05
113209 587  0.03 43.421%;3%2 713.322§;02§ -0.25 -2.27 9.24 0.85 9.44 1.42
113800 1639 036  —14.148%525  —12.7937-025 0.66 -2.07 10.08 112 10.95 2.22
121273 452 028  —13.063099F —12.86850%  -0.43 -2.09 9.08 1.05 9.05 1.38
122141 327 032 713‘002%%33 712.909§;§§§ -0.51 -1.87 9.02 1.23 6.99 -0.38
122217 211 0.67 714'4758:812 e e e 8.11 e 6.36 -0.31
122265 1043 026 —13 3068;8§g —13.0799-592 0.15 -2.26 9.60 0.87 9.91 1.51
122405 1132 0.18  —13.603( 9.40 10.47 1.95
122806 601 010 —14 518%;3% 9.61 7.92 -0.09
171483 406 026 —14 3171;8§ e e e 9.36 e 8.55 0.97
172836 6.55  0.66  —14.1860008 —13.8768:921  -1.25 -2.92 8.86 0.79 8.86 1.20
174511 825 060 —14 2168;8gg e e e 9.74 e 9.29 1.35
174604 1321 050 —14 4188;?8g 9.82 9.03 0.59
174653 380 0.10 —14 331%;%%% 9.05 6.89 -0.72
174720 312 035 —13 9188:}% e e e 8.61 e 6.22 -1.08
180049 12.69 025  —12.54050 —12.1933-92 0.71 -1.87 9.39 0.91 10.65 2.06
180111 11.80 069 —13 4078;83% —13 0138;8%8 -0.12 -2.25 9.92 1.39 9.87 1.75
180612 1642  0.12 12854%:?%% —12 111%;%2% 0.78 -2.10 10.05 0.97 10.99 2.11
180649 1121 031  —13.2225:950  —13.0740 97 -0.18 -2.62 9.62 0.77 9.88 145
180659  9.68  0.22 —13.3188;8§§ —13 2018;882 -0.30 -2.67 9.39 0.65 10.16 1.79
180939  9.78  0.09 —13.7078;913 -13 6518;8gg -0.86 -3.29 9.61 0.72 9.49 1.05
181122 8.06 032 —12.7268;5% —12 5318;583 0.20 -1.95 9.23 0.94 10.16 2.02
181143 9.13  0.10 713.408%{13% 13.086§;§§§ -0.29 -2.66 9.81 1.02 9.35 0.97
181774 951 041  —13.6705035 : e e 9.73 9.13 0.90
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Table 2 Continued.

AGC  rgs5  ellipse logFHA0,, logFHa logSFR log¥ger logMur  log¥gas  logM. log3.
kpc ergem 257! ergem™2s7! Mgyr~! Mgyr~lkpc—? Mg Mgepc™2 Mg Mgpc—2

ORI 3 @ ® ©® Q) ® ® 10 at

181925 9.96  0.27 —13.7755;%%5 —13.7013:982  -0.56 -2.91 9.65 0.85 9.10 0.74
182630 546 041  —13.908) 9.09 5.72 -2.02
182736 11.63  0.70 43.864%;%%% e e e 9.30 e 6.47 -1.63
182762 581 031 714'4318:854 e e e 9.25 e 8.97 111
182798 1063  0.65  —13.805):05% e e e 9.64 e 9.67 1.57
182858 359  0.19 e e e e 8.68 e 8.60 1.08
182859 4.89  0.34 —13.2455;%5 e . e 9.04 . 9.12 1.42
183012  4.63 049 714.8038:8? e e e 8.95 e 9.09 1.55
183074 7.99  0.54 —13.9668:83% —13.724§;§é§ -0.61 -2.57 9.45 1.08 9.53 1.57
183105 1073 0.66 —13.4678:823 —13.4250005 .52 -2.60 9.56 1.03 9.36 1.28
¥ T B 1 €
183419 855 050 713.430§f§§§ —13.1333:995 025 -231 8.98 0.75 9.97 1.91
183852 4.84 020 e e e e 8.71 e 9.33 1.56
184340 358 025 —14.231%% e e e 9.12 e 8.82 1.34
184444 464  0.12 —14.1708;863 e e e 9.40 e 8.93 L.15
184450 4.13 037 712.7828:%4 712.710§;§;g 0.02 -1.50 9.05 1.21 8.97 1.44
s i 031 ol sk Dm0 MRS W
203102 845 054 —14.474%{% e e e 9.48 e 9.01 0.99
203105 550  0.10 714'5928:838 e e e 9.60 e 8.92 0.99
210271 1215 0.11 713.2598;833 43.226%;%%{ -0.30 291 9.88 0.83 10.20 1.58
A s om  _isempilh TR OO0 S0 D)
213028 3.15  0.14 —13.919§f§§§ e e e 8.76 e 8.52 1.09
219344 351 040 714'5348:8? e e e 9.20 e 8.02 0.66
221378 1261 015  —12.970g5:5 —12.8120-915 0.58 -2.04 9.79 0.91 10.50 1.87
230107 17.19  0.22 9.67 10.87 2.01
230274 20.03 032 e e e e 9.91 e 11.20 2.27
230488 29.93  0.19  —12.9320:163  —12.6109:9%9 0.78 -2.58 10.20 0.53 11.26 1.90
231669 13.84 045 712.9588:023 712.44383083 0.93 -1.59 9.67 1.23 10.50 1.98
232123 13.00 0.46 —14.138&%1 “13.607088 030 -2.76 9.80 0.95 10.06 1.61
234302 1501 015  —13.4200049 13191008 0.25 -2.54 10.13 0.96 10.70 1.91
234624 1840 055 —13.28281§§§ —12.9568:9%% 0.38 -2.30 9.56 0.70 10.63 1.95
234900 1344 042 713.854513:%87, 1355101 S8 019 -2.71 10.06 L12 10.84 2.32
250004 1865 026  —12.7900:068 —12.7968?58 0.49 242 9.60 0.41 10.69 1.78
250348 1268 004  —13.2300008 18770081 0.36 -2.32 9.46 0.65 9.95 1.26
250802 1407 006  —12.7710088 5 7gr83 0.51 -2.26 9.73 0.68 10.82 2.05
254523 11.13 041 714.03081?33 713.9598@52 -0.71 -3.07 9.76 0.95 8.89 0.53
320086 2054 032 713.44581;2 713.07683933 -0.11 -3.07 9.60 0.30 10.34 1.38
320265 1493 0.76 —13.335§f§§§ —13.047%}‘8)%% -0.10 -2.33 9.72 1.12 10.17 1.95
320271 1252 044  —13.7420- —13.6685 -0.91 -3.35 9.17 0.31 10.44 2.00
320276 16.65  0.46 712.8626:84%}‘ 712.0688:5? 1.30 -1.37 10.12 1.48 11.01 2.33
300488 1642 017  —13.056000 —12.6000.00 0.77 -2.07 10.22 1.09 10.76 1.92
320513 1841  0.33 —13.23281?3% 12,6520 818 0.77 -2.08 10.00 0.97 10.94 2.09
320527 1872  0.78 —13.291%}%%% —12.613§f§§§ 0.39 -1.99 9.69 1.12 10.28 1.90
321072 959 035  —13.76955¢1  —13.4500- -0.14 -2.41 9.68 1.03 9.80 1.53
321083 1166 034  —13.6550000 713.4818:834% -0.18 -2.63 9.91 1.04 10.03 1.58
321104  6.64 043 —13.270%5%%? —13.198%}%%% -0.35 -2.25 9.23 0.93 9.54 1.64
i o 0% el oee 0 EE o OR 0O e
321430 633 0.10 713.4808:82 —13.3779:990  —0.48 -2.54 9.49 0.99 9.18 1.12
330039 1592 040 43.032%{%28 712.610%%4‘2% 0.35 -2.32 10.16 111 10.76 2.08
R v et o o O N
332369 7.24 055 714.283§:§§§ - e - 9.58 e 9.28 1.41
332406  7.06  0.19 —14.3998;%‘5 e e e 9.38 e 9.02 0.92
332461 1441 042  —13.9360300 —13.6220095  -0.22 -2.80 9.80 0.82 10.11 1.53
332628 1096  0.51 e e e e 10.01 e 9.50 1.24
332876 898  0.34 713.5745;% e . e 9.54 . 8.58 0.35
719327 413 0.34 714.1788:155)% e e e 9.06 e 8.96 1.41
721315 596 049 —14.0468;§88 —13.828§;§§g -1.04 -2.79 9.09 0.92 9.38 1.63
721317 913 040 —13.71lg0p —13.6378:8§§ -0.73 -2.93 9.33 0.70 9.68 1.49
722743 514 058  —13.8850:000  —13.7170:023  —0.80 -2.34 9.12 1.18 9.19 1.65
723579 6.56  0.66 43.699%{%? 713.633§5§§Z -0.70 -2.37 9.21 L12 9.22 1.55
724012 640  0.58  —14.4779%9 . 9.27 8.88 115

724143 10.77  0.66 —13.739@}891 —13.5103-985  -0.69 -2.79 9.79 1.25 9.60 1.51
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Table 2 Continued.
AGC rg5  ellipse logFH0,, logFHa logSFR logXger logMpur  log¥gas  logMi logX.
kpc ergcm™ < 8™ ergcm ™2 s~ Meyr~t  Mgyr~tkpc—2 Mg Mgepc™2 Mg Mgpc2

(ORNC) (©) @ ®) ™ ®) ® (10) a1
724186 7.66  0.68 —14.1755;(9)%3 9.46 e 9.29 1.51
724236 497  0.60  —14.263p 9.20 8.98 1.49
oW R Chmi e ooeoamoogmooomooa
725599 1443 0.55 —14:777%2lg —13.6630-95T  -0.34 -2.81 9.70 0.85 10.22 1.75
725919 2051 0.70 —13.886§;§§§ —13.008)-528 0.40 -2.20 9.98 1.09 7.98 -0.61
725935 1149 0.61  —14.320-952 9.59 9.39 1.18
727048 19.02  0.60 —13.869?%3 —13.2798-97% -0.07 -2.73 9.79 0.77 10.24 1.59
727085 10.18  0.22 —13.4095;%%% —13.31333%3 -0.02 -2.43 9.14 0.49 10.00 1.59
727112 1644 040 —12.9618;9 9 —12.991595% 0.30 241 10.00 0.86 10.08 1.37
731528 9.99  0.39 714'4418:1% e e e 9.60 e 9.26 0.97
731598 12.67  0.68  —14.05089 9.47 9.01 0.80
731690 832  0.46 —13.572%{%% —13.520§;§§§ -0.67 -2.73 9.36 0.86 9.52 145
731731 1283 066 —13.692050  —13.6550055 .73 -2.98 9.77 1.07 9.54 1.29
731760 11.03  0.52  —14.090-333 9.73 9.26 1.00
731815 466 021 713.9718@%? 9.15 S 7.68 —0.06
731846 344 0.06  —14.4649p%2 8.98 8.89 1.35
732480 7.02  0.12 —15.1282%55 —13.9120-9%8  -0.59 272 9.53 1.01 9.87 1.74
732624 1029  0.63  —14.2460 9.76 9.22 1.14
732702 1829 057  —13.5160:050 —13.1469-598 0.23 242 10.05 1.03 10.40 1.74
732729 15.63  0.62 —13.4718@8§ —13.2648184% 0.08 -2.39 9.98 112 10.18 1.72
732766 821 046 —13.8350003 _135s200% 023 -2.29 9.87 1.40 9.71 1.65
733362 1123 0.14 —13.7068@%% —1z),.49481§58 -0.26 -2.79 9.64 0.73 10.34 1.81
733381 1470  0.24 713.9558122§ 713.6588:%3% -0.43 -3.14 9.89 0.75 10.14 143
733411 1560  0.46 —14.19081563 —13.72081?33 -0.50 -3.12 9.50 0.50 9.86 1.25
733433 1179 0.19 —14.0588f§33 “1366008 o -2.97 9.67 0.72 10.15 1.60
733463 737 0.03 —14.395%3? —14.181@%%g -0.97 -3.19 9.37 0.73 10.47 2.26
733688 11.63  0.38 713.224%?% —13.1879:923 0.08 -2.34 9.95 1.09 9.79 1.37
748722 690  0.30 _14'43083%%?% e e e 9.60 e 7.67 -0.35
748747 312 009 15122075 9.57 8.03 0.59
748783 271 042 —14.7588;12 9.14 e 8.85 1.73
748793 483 0.10 715.1238;;32 9.35 S 8.96 1.14
748821 422 063 —14 5598@23 8.98 . 8.25 0.94
748825 430 010 —15.300030 9.32 e 8.62 0.90
749389 354 033 —14.3528;?%, 9.23 e 8.34 0.92
749422 7.02  0.65 714‘6570:163 9.19 e 8.42 0.69

using the Schlegel et al. (1998) map and the extinction
curve from Fitzpatrick (1999). The intrinsic extinction
was derived from the linear relationship L(Ha)eorr =
L(Ha)obs +0.038vL, (12 um) (Wen et al. 2014), which is
more suitable for the whole galaxy correction, a detailed
discussion of intrinsic extinction is given in Section 4.
[NII] correction was based on the ratio ([NII]/He) from
MPA-JHU measurements.

The flux of R-band images was calibrated using the
field stars cross-matched with SDSS DR7 psfMag. For
calibration, we use the magnitude in SDSS r- and i-band to
Johnson R-band, R = r —0.2936(r — i) — 0.1439 (Lupton
et al. 2005).

2.4 Ancillary Data

NASA’ Wide-field Infrared Survey Explorer (WISE)
(Wright et al. 2010) has mapped all-sky at four mid-
infrared bands W1, W2, W3, W4 (3.4-, 4.6-, 12- and
22- um). The all-sky surveys are done by using a 40cm
telescope after its launch on 2009 December 14. The

angular resolution is 6”.1, 6”.4, 6.5, 12”.0 from W1
to W4 band. The point source sensitivities of W1, W2,
W3 and W4 in Vega magnitude are 16.5, 15.5, 11.2 and
7.9, when 50 is achieved. Of the galaxies in our sample,
99%, 95%, 62% and 43% have W1, W2, W3 and W4
counterparts with S/N > 3, respectively. The W3 band
magnitude is given in Table 1.

Sloan Digital Sky Survey (SDSS) is one of the
most successful sky survey providing the photometric
and spectroscopic data. As the sky region of SDSS have
overlapped with the ALFLFA, all galaxies of our sample
have g and r band Petro magnitude from SDSS DRI12
which are given in Table 1.

MPA-JHU refers to a set of spectrum lines measure-
ments from SDSS data releases by the Max Planck Institute
for Astrophysics and the Johns Hopkins University group.
Those fluxes, including Hea, HpS, [NII], [OIII]..., are
derived from the galaxy central within 3 arcsec fiber
apertures. Of the galaxies in our sample, 74%, 71%
and 71% has Ha, HS and [NI] flux with S/N > 3,
respectively.
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Fig.4 Comparison of Ha fluxes for galaxies in our work
with those of Gavazzi et al. (2015a).

3 THE Ha CATALOG

Here we briefly discuss the parameters we have listed in
Table 2. We provide the observation Ha flux with (Fy,,)
and without (F'y,,,) dust corrected. A statistical Hov flux
with dust corrected comparison between our sample and
Ha3 is shown in Figure 4. Gavazzi et al. (2015a) present
Ha3 (acronym for Ho — ar), an Ho imaging survey of the
galaxies in Coma Supercluster that are also selected from
ALFALFA. In Figure 4, all matched objects show a good
agreement with comparison sample with 0.19 standard
deviation of the differences.

The SFR is calculated from the following formula,
SFRuo(Mg yr™!) = 7.9 x 107*?[L(Ha)](ergs™!)
(Kennicutt 1998). The L(Hea) is derived from the Ha
flux after IR-based dust correction. The initial mass
function used in the conversion is a Salpeter function
[AN(m)/dm = —2.35] over m=0.1-100 Mg,. The star
formation surface density (XspRr), in units Mo yr~tkpe =2,
is calculated using Xspr = SFR/(7ab). Here, a and b are
ellipse photometry radius.

The gas mass contains HI and Hy mass. The HI mass
is from .40 catalog and the Ho mass is derived by using
logMy, (CO2-1) = (1.03 £ 0.06)logL12 yum £ (—0.12 +
0.48) which is based on the sample of 32 nearby gas
rich star-forming galaxies selected from ALFALFA and
WISE (Jiang et al. 2015). The HI mass surface density
(Xq1 = Myr/(w1.7%ab)). It is difficult to obtain HI radius.
In general, HI radius is larger than the optical radius, the
average ratio of HI to optical radius is about 1.740.5
and the ratio does not depend on morphological type and
luminosity (Broeils & Rhee 1997; Jaskot et al. 2015).
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Following Jaskot et al. (2015), we use 1.7ry5 instead of
THI.

The stellar mass of our sample is derived from
the g-i color and i-band luminosity using the formula
log10(M,/L;) = —0.152 + 0.518(g — i) (Bell et al. 2003).
The stellar mass surface density, ¥, = M., /wab, here a
and b are also from optical photometric.

4 Ha EMISSION LINE & MID-INFRARED(MIR)
RELATION

The dust absorbed short wavelengths (UV) energy and
emitted at a longer wavelength, e.g. mid-IR, radio. Earlier
studies suggest a tight relation between mid-IR and other
ongoing star formation tracers (Wu et al. 2005; Calzetti
et al. 2005, 2007; Zhu et al. 2008; Kennicutt et al. 2009;
Zhu et al. 2010; Hao et al. 2011; Wen et al. 2014; Zhu et al.
2019). Wen et al. (2014) show the extinction-corrected
Ha luminosity (Lp,) has a tighter relation with linear
combinations of the luminosity of extinction-uncorrected
Ha' (Lya(obs)) and mid-IR (W3, W4) than those with
pure mid-IR. So Wen et al. (2014) provide another way
to construct dust-corrected Lyj,. We explore whether our
sample is still applicable to this relationship.

Figure 5 presents the correlations between MIR (W3,
W4) and Hae luminosity, here the Ly, is after the Galactic
and internal extinction-corrected. The dust corrected Ly,
was obtained by the integrated Balmer decrement derived
from MPA-JHU measurements. The upper panels show
the correlations between rest-frame W3, W4 luminosity
and Ha luminosity without dust corrected (Lo (obs)). In
the upper panels, the black lines are from Wen et al.
(2014) which were derived based on star-forming the
galaxies matching SDSS and WISE. The lower panels
show the linear combination of uncorrected Ho and IR (12,
22 um) luminosity compared with the same extinction-
corrected Ha luminosity, g (corr) = LHa(obs) T 1LIR,
the coefficient n=0.038 is from Wen et al. (2014).

Four objects (AGCN 4602, 113800, 331061, 732480)
in panel (d) shown in red solid circles in our sample deviate
20 away from the correlations. As the relation was derived
based on star-forming galaxies, we checked whether the
outliers are AGN. Figure 6 is the BPT diagnostic diagram
of our sample. The three spectral types of galaxies (AGN,
composite galaxies, star-forming galaxies) are classified
by the traditional “Baldwin, Phillips & Terlevich” (BPT)
diagram (Baldwin et al. 1981; Veilleux & Osterbrock
1987; Kauffmann et al. 2003). Based on emission lines
measurements in MPA-JHU, our sample was classified
into 97 star-forming galaxies (blue stars ), 11 composites
(green solid circles), eight AGN (red solid pentagons),
nine galaxies (grey pluses) with lower S/N< 3 and 44
unknown. The types are given in Table 1. In Figure 5, all
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Fig.5 The relation between 12, 22 um infrared (IR) luminosity and dust-corrected Ha luminosity for our sample.
Lia(obs) 18 the Ha luminosity without dust-corrected. The dust-corrected Ha luminosity (Ly,) were derived from the
integrated Balmer decrement. The solid black lines in upper panels are fitted line from Wen et al. (2014). All symbols
definition follows BPT diagnostic diagram in Fig. 6. All symbols with red open circles are outliers which deviate more
than 2 o away from the line in panel (c). rg present the Spearman rank-order correlation analysis coefficient of the x- and

y- axis. o show the deviation from the line.

symbols definitions follow Figure 6. Among the galaxies
with higher S/N in our sample, 84% of them are star-
forming galaxies. After checking, all the outlier objects
(symbols with red open circles) above the line are with
lower Ho image signal to noise ratio (SNR) and they are
not AGN.

The Spearman’s rank-order correlation coefficient (rg)
measures how well the relationship between two variables.
A perfect Spearman’s rank-order correlation coefficient is
+1. In Figure 5, the value of rg show the relationship after
clipping deviation objects. We confirm that the extinction-
corrected Ha luminosity have correlations with restframe

12 and 22 um, have most perfect relation with Liaobs) +
0.038vL, (12 pm) from Wen et al. (2014) among four
panels , whose Spearman is 1 and deviation o is 0.1, this
relation can be used to estimate the intrinsic extinction.
Following this method, we derive the dust-corrected Ly,
and list them in Table 2.

5 GAS AND STAR FORMATION IN GALAXIES
5.1 The SFR in HI Detected Galaxies

We collect other available galaxies together with our
sample in .40 to study the correlations among M., My
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Fig. 6 The BPT diagnostic diagram of our sample.

and SFR. This sample is in a vast range of stellar mass,
from low stellar mass dwarf galaxies and galaxies in Virgo
cluster, to LSBGs, to larger stellar mass of galaxies in
Coma cluster and our sample. In Figure 7, the green
and red pluses show the galaxies from the Virgo cluster
(Gavazzi et al. 2012) and Coma clusters (Gavazzi et al.
2015a), respectively. The dwarf galaxies shown as purple
pluses derive from (Huang et al. 2012a). The grey open
circles show the LSBGs from Lei et al. (2018, 2019). The
black open circles are our sample. The HI mass of all
galaxies derive from ALFALFA.

In panel (a), there is a trend that HI mass increases with
stellar mass, but this cannot be described by linear relation,
the slope slows down at the higher stellar mass. The one-
to-one relation is given with a dashed line. In panel (e),
My /M, increases with decreasing M., some of the higher
stellar mass have lower gas fraction. Huang et al. (2012a)
explained this is consistent with the idea that the massive
galaxies experience AGC feedback which moves the gas
lead to a lower gas fraction.

In panel (b), we confirm the well-known correlation
that the SFR increases with stellar mass (Brinchmann
et al. 2004; Bothwell et al. 2009). Figure 7(f) shows the
plots of the sSSFR-M, correlation. The blue diamonds are
average sSFR within 1 stellar mass bin in the logarithmic
axis derived from our sample and comparison sample.
In general, sSFR decreases with increasing stellar mass.
However this trend is crude especially at low M, (M, <
10% M) region due to the small size of the sample and
most of dwarf galaxies with large dispersion in sSFR.
At the high mass end, a turnover can be seen supporting

123-13

the idea that the sSFR dropped sharply when stellar
masses close to the transition mass 1010-3~10-5M (Salim
et al. 2007; Bothwell et al. 2009), and for reference a
grey dashed line has been drawn. We overplot the star
formation (SF) sequence with a black dotted line defined
by Schiminovich et al. (2007). It is no surprise to see that
the galaxies in our sample are in agreement with star-
forming sequence defined by previous work, as most of
galaxies in our sample are star-forming galaxies.

In panel (c), SFR also increases with HI mass as well
the stellar mass which is consistent with the results in
Huang et al. (2012a). It is hard to see a clear trend in the
relationship between sSFR and My; in panel (g).

Panel (d) suggests that SFR/Mpy; has a weak
increasing function of M, with large dispersion. According
to the results in Parkash et al. (2018), HI-selected and
stellar mass-selected sample show different in SFR,/Mgpyy
versus M, relation. HI -selected sample and all galaxies
in panel (d) show an increasing SFR/Mpy; with M,
(Jaskot et al. 2015; Lutz et al. 2017). However, stellar
mass-selected sample exhibits a constant SFR,/Myy with
M., (Schiminovich et al. 2010; Wong et al. 2016). All
galaxies in panel (d) consist with the HI-selected sample
from Parkash et al. (2018) in SFR/Mgpy; versus M.,
relation. In panel (h), there is no clear systematic trend
between SFR/Mpy; and Myj. Although our sample and
LSBGs occupy a similar region in My, our sample has a
higher SFR/Mpy; compared to LSBGs indicating that it is
difficult for LSBG to effectively convert the HI gas to stars.

5.2 Star Formation Law
5.2.1 K-S law

The empirical relationship between the SFR and gas is
the K-S law, Ygrr o XL But K-S law cannot hold
all types of galaxies, especially LSBGs which in low gas
surface density regions. de los Reyes & Kennicutt (2019)
update K-S law using more accurate measurements of
Ysrr and larger sample with local quiescent spiral, dwarf,
and LSBGs. Figure 8 shows the relationship between Xsrgr
and X4, for our sample (black open circles). The K-S law
(black solid line) is fitted by star forming galaxies (blue
solid circles) and starburst galaxies(green solid circles).
The revised K-S law for spiral galaxies alone shown in the
purple line is described by a n = 1.41 power law, similar
to K-S law. There is a tiny difference between K-S law and
revised K-S law for our sample (black open circles). The
stddev of deviation from our sample to K-S law and revised
K-S law are 0.1341 and 0.1412, respectively. Our sample
is well described by K-S law as well as revised K-S law.
However, it is easy to see that neither K-S law nor revised
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Fig.8 The relation between Xgpr and Xg.s. The black
solid line is K-S law which is fitted on the star forming
galaxies (blue solid circles) and starburst galaxies (green
solid circles). The purple solid line is the revisiting K-S law
only for star-forming galaxies. The grey solid circles are
LSBGs from Lei et al. (2019). The red solid circle shows
the mean value of Ygrr and Yg,s of our sample, and the
error bars present the deviation within 1 o. The subfigure
is the histogram of 1o(B). In the subfigure, the grey line
and red line present LSBGs from Lei et al. (2018, 2019)
and “real LSBG sample” defined by Yspg.
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Fig.9 The star formation relation between Yspr and
Y« Ygas- The black solid line is revised extended Schmidt
law. Another LSBGs sample from Lei et al. (2018, 2019) is
shown in grey solid circles. The black open circles indicate
our sample.

K-S law is able to describe the LSBGs (grey solid circles)
well.

LSBGs are defined as galaxies with surface brightness
fainter than a certain threshold value, for example the
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LSBGs in Figure 8 whose central surface brightness in
B band (110(B)) is greater than 22.5 mag arcsec™2. Their
counterparts with higher surface brightness are considered
as high surface brightness galaxies (HSBGs). However,
it is difficult to link the classification to fundamental
physical parameters, such as stellar mass, star formation
and angular momentum, and star formation rate surface
density- - - . As shown in Figure 8, the Xgpg in our sample
is much higher than that in LSBGs, so we try to figure out if
this classification is linked to the YXgrr. The red solid circle
shows the central of our sample (or HSBGs) and the error
bars show the deviation within 1 o. We refer to the LSBGs
whose Ygpr is lower than the lower limits of HSBGs
as “real LSBG sample” to distinguish it from the LSBG
sample (grey solid circles). The “real LSBG sample” are
expected for a higher 1o(B). Beyond our expectation, the
histograms of 1o(B) show no differences between “real
LSBG sample” (red line) and LSBG sample (grey line)
from Lei et al. (2018, 2019). So Xgpg is not suitable in
classification of LSBGs.

5.2.2 extended Schmidt law

In addition to K-S law, another scaling law has been
proposed: Shi et al. (2011, 2014, 2018) proposed
relationships between SFR and a combination of gas and
stellar mass. It is called extended Schmidt law which
aims to be suitable for more galaxies, especially for
faint objects (LSBGs, outer of the galaxy). The extended
Schmidt law, YspR/Ygas = 10710:28+0.085,0.482£0.01 44
the best fit line for six types of galaxies which are late-type
galaxies, early-type galaxies, LSB galaxies, local luminous
infrared galaxies (z=0-LIRGs), high-redshift star-forming
galaxies (High-z SFGs) and high-redshift merging sub-
millimeter galaxies (High-z SMG) (Shi et al. 2011). Shi
et al. (2018) revisited extended Schmidt law as Ygpr o
(395 aas)t-0%, which is suitable for more types of objects
from the fainter outer disk of galaxies, to merging galaxies,
to molecular clouds... In Figure 9, the black open circles
and grey solid circles are our sample and LSBGs from Lei
et al. (2018, 2019), respectively. The black solid line is the
updated extended Schmidt law.

After 3 o clipping, the median offset of LSBGs
around the extended Schmidt law with 0.0020 dex is
smaller than that of our sample with 0.2700 dex. The
standard deviation of LSBGs and our sample from the
extended Schmidt law are 0.3677 dex and 0.2345 dex,
respectively. This confirms that LSBGs show reduced
deviation from extended Schmidt law. However, they still
present a relatively large scatter.

The red point represents the center of our sample
(black open circles), which is defined as the mean value
after 3 o clipping. Our sample presents a standard
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deviation with 0.2345 dex, which is smaller than the
distance of 0.2700 dex from a red point to extend Schmidt
law, which indicate that our sample is above the extend
Schmidt law, deviates the extend Schmidt law. The scatter
of our sample around the revised extended Schmidt law is
0.2345 dex, larger than 0.1341 dex around the K-S law,
larger than 0.1412 dex around the revised K-S law. So our
sample follows the K-S law as well as the revised K-S law
than the extended Schmidt law.

6 SUMMARY

We observed the Ha images of 169 un-LSBGs from
ALFALFA to derive their star formation properties,
combining photometric and spectroscopic data from SDSS
and WISE. We have presented a catalog containing Ha
ﬂU.X, SFR, ESFRs MHI’ Mgasa Egas, M*, ZM*. Based
on MPA-JHU measurements, our sample contains 97
star-forming galaxies, 11 composites, eight AGN, nine
low SNR galaxies and 44 unknown galaxies. Combing
the mid-IR band data, we confirm that Lygobs) +
0.038vL, (12 pm) has a tight correlation with MPA-based
L(Ha)eorr in our sample. By the help of the above
relationship, we derived the instinct extinction.

The correlations among M., HI content and SFR are
confirmed as below: the My /M, decrease with the M,,
low stellar mass galaxies have rich HI reservoir. All of
the galaxies show linear relation in SFR versus M.. In
the relationship between sSFR versus M,, the galaxies
with higher M, show a noted characteristic transition at
~ 3x10'°M. Our sample is agreement with star-forming
sequence defined by previous works. There is a trend
that SFR /My increases with M, with larger dispersion.
Neither sSFR nor SFR /My shows good correlation with
Mipr. As most of galaxies in our sample are star-forming
galaxies, they tend to show a tight correlation with revised
K-S law as well as K-S law.
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