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Abstract By using Data Analysis Pipeline (DAP) products of Mappinga®/ Galaxies at Apache Point
Observatory (MaNGA), which are publicly available from BBSS Data Release 15, we analyze the local
properties at the SN explosion sites and global propertigifferent types of SN host galaxies to explore the
explosion environments of different types of SNe. In our gkanthere are 67 SN host galaxies in the field
of view of MaNGA, including 32 Type la, 29 core collapse SNe&CENe), 1 superluminous SN (SLSN),

1 Type | and 4 unclassified type of SNe, with which we can apipéy K-S test for analysis and derive
statistically robust results. Due to the limited sample size could not remove the mass dependence in this
work, which is likely the true driver of the trends for the pesties presented in this work. The global star
formation rate (SFR) and EVM() for SN la hosts are slightly lower than those for CCSN hostawerage.
SN la host galaxies are0.3 dex more massive than CCSN hosts, which implies thatuhgoer ratio of
CCSNe to Type la SNe will decrease with increasing stellassmd host galaxies. The stellar population
age of SN la host galaxies is older than that of CCSN hosts erage. There is no significant difference
between different types of SN hosts for some propertiedudiieg local SFR density3SFR), and local
and global gas-phase oxygen abundance. For most galaxas isample, the global gas-phase oxygen
abundance estimated from the integrated spectra of SN hastsepresent the local gas-phase oxygen
abundance at the SN explosion sites with small bias.

Key words: galaxies: abundances — galaxies: general — galaxiesaistalhtent — supernovae: general
— techniques: spectroscopic

1 INTRODUCTION candles and are employed for calculating cosmologi-
cal distances. They have been utilized to make great
As one of the most violent and important processescontributions in the discovery of dark matter and the
supernova (SN) explosions mark the death of a star'accelerating expansion of the Univer&igss et al. 1998
life. Supernovae (SNe) can be classified into severPerimutter etal. 1999 Once a star has its initial mass
al types according to their different spectral featuredarger thar M, an explosion caused by the gravitational
(Filippenko et al. 1997Hamuy et al. 2002 Turatto etal.  collapse will happen and leave a neutron star or black hole
2003 Barbonetal. 1979 Rubinetal. 2016 Schlegel as the remnanBethe et al. 1979Arnett et al. 198R This
1990. Core-Collapse supernova (CCSN) includes Type Ib, Ic and

A star with an initial stellar mass less thanM. |l SNe.
will produce a degenerate carbon-oxygen (CO) white  Many efforts have been devoted to study the cor-
dwarf, which can grow by accreting materials from itsrelations between different types of SNe and their host
non-degenerate companion star. When its mass increasgalaxies by applying single fiber specttdaf et al. 2010
to 1.4 My, a Type la SN (SN la) is produced after Kelly etal. 2012 Prieto etal. 2008 Shao etal. 2014
a bright thermonuclear explosioBécker & Iben 1980  With the development of integral field spectroscopy (IFS)
Hoyle & Fowler 1960. SNe la are considered as standardon modern telescopes, the local environment of SNe
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and their host galaxies can be investigated with IF®2 SAMPLE SELECTION AND DATA REDUCTION
observations of SN host galaxieSténishev et al. 2012 ] )
Kuncarayakti et al. 2013 Galbany et al. 2016a We cross-correlate~4600 galaxies in the Sloan

Many works focusing on the SN host galaxies havePigital Sky Survey (S_DSS)_ DR15Aguado etal. 2019
Westfall et al. 201 with Asiago Supernova Catalogue

performed statistical analysis on the local and global prop X X
erties of different types of SN host galaxi@albany et al. (ASC), Sternberg Astronomical Institute (SAI) supernova

(2014 studied 95 different types of SNe hosted in Slcatalogue gnd supernoyae in Transient.Name Server
galaxies using IFS of the Calar Alto Legacy Integral Field(TNS) we_bsne. The detailed sample selection procedures
Area (CALIFA), the PPAK IFS Nearby Galaxies Survey aré described as follows.

(PINGS) and some other observatiorfsalbany et al.

(2016B obtained a larger number of SN host galaxies>! Supernova Catalogs

(115) and analyzed their metallicity with IFS data.- With With its development, ASC has presented the information
both IF_S and long-slit datd,yman et aI.(ZOl& stu_dled on more and more SNe and host galaxies through several
the environment of 37 SNe lax (SN lax is a peculiar Clas%/ears Barbonetal. 19841989 1999. Although the

of SN that differs fro_m normal SNe_ la) explosion siteslast input of ASC was 2017jmj, which was discovered
and their host galaxieKuncarayakti et al.(2018 also on 2017 December 31, ASC will check and update

considered IFS data to analyze the properties of 83 nearlys, mation on the listed SNe and their host galaxies.
CCSN explosion sites. Based on the IFS observationsfrorBeta”ed information on ASC is presented it p: / /

PMAS/PPak Integral-field Supernova hosts COmpiIatiorbr aspa. oapd.inaf.it/.
(PISCO),Galbany et al(2018 investigated the local and The last modified version of SAl was on 2014 October

global properties of 232 SN host galaxies, which hosted 7 g there were 6545 SNe in this catalog. See detailed

272 SNe. . _information on the SAI supernova cataloguéhint p: / /
There are several works that examined the environg, .. <ai su. su/ sn/ sncat / .

ment pf SN explosion s.ites for a small sa.mple using the NS is an official mechanism of IAU and it reports
Mapping Nearby Galaxies at Apache Point Observatory,a\, astronomical transient events. Once a transient event
(MaNGA, Bundy etal. 201p With MaNGA IFU data, is spectroscopically confirmed, this new SN discovery
Chgn et al(2017 andlzzo et aI.(20_1E) analyzed Fhe Ipcal will be officially named in the form of the naming
environment of SLSN 201789”‘ in detail, which is ON€,les established by IAU. Before being spectroscopically
of the most nearby superluminous supemnovae (SLSNe}y,ssified, the transient event has a prefix of ‘AT’ If
Zhouetal. (2019 selected 11 SNe host galaxies fromj; is cjassified into any type of SN, the prefix will be

MaNGA Data Release (DR)13 and provided detailed;y,ngeqd into ‘SN'. There have been 3967 classified SNe
information on the local and global properties of SN 4jaased by TNS to the public from 2016 January 1 to

explosion sites and their host galaxies one by one. 2019 August 31. See detailed information on TNS in
In this paper, we will enlarge the sample size and,; ; ps://wi s-tns.wei zmann. ac.il /.
analyze the differences of the local and global properties

for different types of SN host galaxies (32 Type la, 295 5 \aNGA DAP Data Products
CCSNe, 1 SLSN, 1 Type |l and 4 unclassified types)
by utilizing their MaNGA IFS observations to derive MaNGA is one of three core programs of SDSS-IV and
a more statistically robust conclusion. Also, we will is designed to observe 10000 galaxies with IFS. The
compare the gas-phase oxygen abundance in the regisnrvey covers galaxies with redshift ranging from 0 to
of SNe explosion sites with those of the global regions0.15, and stellar mass frod® M, to 10' M, which
of the host galaxies. Most of our sample galaxies havean help clarify the galaxy evolution processes from birth,
redshifts around 0.03 following the sample selection ofgrowth and finally death Weijmans & MaNGA Team
MaNGA, which are systematically higher than other2016 Bundyetal. 2015 Law etal. 2015 Drory et al.
samples established in previous works. 2015 Blanton et al. 201)f MaNGA galaxies are divided
The paper is organized as follows: in Sectdnwe into two kinds of samples based on their spatial coverage,
introduce the sample selection method applied to seledte., the Primary sample for 2/3 and the Secondary sample
our SN host galaxies. We arrange the comparisons of thier 1/3 of galaxies, which can cover galaxies out to
local and global properties of environment for different1.5 R. and 2.5 R., with median redshifts of 0.03 and
types of SN host galaxies in Secti@ Finally, we will  0.045, respectively (more details areBandy et al. 2015
discuss our results in Sectidrand conclude in Sectioh ~ Law et al. 2015Wake et al. 201;7Yan et al. 2015
Throughout this paper, we adopt a cosmological model The MaNGA Data Analysis Pipeline (DAP) was
with Hy = 70 kms™' Mpc™!, Qa = 0.3 andQy = 0.7. initially developed in 2014 with an original IDL version
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and applied as a survey-level pipeline to provide data
products to the SDSS collaboration. It has been evolvec
through several years to a Python implementation anc
is now flexible for prospective usersAguado et al. ~26 1
2019 Westfall et al. 201p The MaNGA DAP products

provide galaxy parameters extracted from both emissior  _,
and absorption lines Westfall et al. 2019 including
spectral indexes, emission-line properties, gas andastell

o —221
kinematics, etc. g
2.3 Cross-correlationsof Catalogsand Final Sample

_18<

To obtain SN host galaxies in the field of view (FoV) of _
MaNGA, we match the R.A. and Dec. of SNe in ASC, SAl ~16 1 A - DRI15 MaNGA galéxles
supernova catalogue and TNS with the R.A and Dec. of ' X our sample galaxies
more than 4600 galaxies in SDSS DR15. The cross-matcl 000 002 004 006 008 010 012 014

radius is set to 75to match the largest FoV of MaNGA. ‘

Then we draw the 2D maps and exclude galaxies in which
the SNe are located out of the FoV of MaNGA. Finally, Fig.1 The redshift and absolute magnitude rinband
we select 67 SN host galaxies in this matching radius th istributions for all the 67 samplga galaxies compared with
have been observed. Tall@resents detailed information. the DR15 MaNGA sample galaxies.

®
The ‘+" or ‘- symbols in the table signify that there are
active galactic nuclei (AGNs) or there are no AGNSs in
the galaxy centers respectively according to the Baldwin,
Phillips and Terlevich (BPT) diagram, and more details 67 Sample galaxies
will be described in Sectio.1 Through this table, we *
can see that there are 32 Type la SNe, 29 CCSNe, 1 SLSI
(2017egm), 1 Type | SN and 4 unclassified SNe.

124

Figurel shows the range of redshift)and absolute 1

magnitude in the band (M,., which is taken from MaNGA
DRP) for our 67 sample galaxies marked by crosses ant
DR15 MaNGA galaxies marked by grey dots. The gap in 6
this figure results from the sample selection of MaNGA,
which includes Primary and Secondary SampM&Ke
2015 Belfiore et al. 2015 From this figure, we can see ] UJ'
that the majority of SN host galaxies come from the

Primary Sample, and very few come from the Secondary

Sample. There are two possible reasons that may cause th
effect. The first possible reason is the number ratio of the

Primary and Secondary Samples of MaNGA. The anamgig.z The redshift distributions for all the 67 sample

[] [
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z

Sample is for 2/3 and the Secondary sample for 1/3 of i5xies.

MaNGA galaxies. The second possible reason is the range

of the redshift of SN host galaxies. The median redShiftsample galaxies are located around 0.03. Talpeesents

for observed SNe is about 0.03, while the median redshift§, o qetails of the redshift for each sample galaxy.

of the Primary Sample and Secondary Sample are 0.03

and 0.045, respectively. Therefore, we may obtain more 4 parameter Estimations

galaxies from the Primary Sample after cross-correlating

with the SN catalogs. According to this figure, the redshiftdn our work, we examine the emission line fluxes
in our sample galaxies range from 0.01 to 0.12 with afrom MaNGA DAP to obtain the properties of dust
median value of about 0.03, and thé, of all the 67 extinction, star formation rate (SFR) and gas-phase oxygen
sample galaxies range from —23 to —18 mag. From th@bundance. The methods for calculating dust extinction,
histogram in Figur@, we can see that the redshifts of most SFR and gas-phase oxygen abundance in this work are the
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Table 1 Basic information from MaNGA and ASC on our 67 sample galsaxigne ‘+' symbols mean that there is an
AGN in the galactic nucleus and ‘-’ symbols signify that thé no AGN in the galactic nucleus.

Plateifu SN Name SNtype SNra SN dec Host Name RedshiftE(B — V) NSA,,, NSApa AGN
[deg] [deg] [mag]
8084-12702 2019abu 1 50.536613 -0.84006111 0.0364594 656372 0.860265 47.9614 +
9871-12702 2018lev 1] 228.28404 41.2637 0.0290635 0.02345 0.545892 160.221 +
8080-12703 2018jfp 1l 49.484488 —0.16970556 0.0227967 727471 0.704163 61.6702 +
8257-12701 2018hfc 1P 165.49408 45.227539 0.0199963 86%RD3 0.580468 72.7335 -
9872-9102 2018fbh la 234.13327 41.799897 0.0413954 028331 0.808343 120.581 +
8262-6104 2018ddh la 184.68351 44.781975 0.0383413 (6Q924 0.620135 121.685 +
8602-12701 2018ccl la 247.04635  39.820131 0.0267882 8@ 0.649031 2.06161 +
8945-9102  2018btb la 173.61624  46.362531 0.0338424 08BEB2 0.839694 115.388 -
8611-6101 2018bbz la 261.96804  60.096056 PGC 60339 0.02783.0259684  0.840635 59.5055 +
8448-6102 2018aex I} 165.18908 22.2875 0.0229026 0.0B7384.223525 117.637 -
8315-12704 2018aej la 236.09589 39.558094 0.0479339 ®+4a66 0.255403 175.803 -
8083-12704 2017jcu I 50.695417  0.14808333 UGC 02705 8322 0.124875 0.894133 154.66 +
8147-12701 2017ixz 119] 116.76261 26.773825 0.0235924 70933 0.649183 112.922 -
9029-6102  2017frc I 246.39147 41.682189 0.0279312 0.8092 0.968164 68.0598 -
8616-12702 2017fel la 322.30573 —0.29470278 0.0305366 520228 0.775617 76.7474 +
9095-6102 2017ets la 243.44229 22.916428 0.0319161 (8903 0.684788 161.49 -
8454-12703 2017egm SLSN-I 154.77342 46.453911 0.030721®118688 0.796432 5.52863 -
9872-12703 2017dit la 231.9955 42.846861 0.0185896 07R62 0.808231 100.692 -
9041-12702 2017dgs 1] 236.38983  30.145431 0.0316281 0D6¥3B 0.406954 166.074 -
9043-12701 2017def la 230.62042 27.707189 0.0748986 D240 0.633883 164.034 +
8625-9101 2017cxz Ib 259.83242 57.898833 PGC 140771 048839 0.031763 0.414263 7.11978 -
8145-1902 2017ckx la 117.04586 28.230289 UGC 04030 NEDO1 0270584 0.0341972 0.379181 81.3 -
8149-9102 2017cfq 1 120.98008 26.520167 IC 0491 0.02174850427882 0.436642 114.077 -
8547-12701 2017boa la 217.63179 52.704325 SDSS J1436324225.8 0.0448811 0.0114932 0.47447 164.296
9501-12705 2016gkm Ib/c 130.72108 25.070919 0.0172569 3201¥ 0.866949 136.132 -
9509-12703 2016acq 1 124.10248 25.993122 0.0452423 0435 0.728145 127.374 +
8550-9101 2015cq 1l 247.41083 40.236111 SDSS J1629380326Z4.4 0.0283296 0.00875131 0.177729 74.261
7960-12705 2015co Il 258.6505 30.735667 SDSS J17143608868.7 0.0295939 0.0486122  0.544136 158.44
9027-12701 2012fj P 243.93692  31.96325 NGC 6103 0.031546.0229677  0.693064 74.9238 -
8453-12702 2012al IIn 151.54837 47.294611 Anon. 0.03810680111072 0.474214 167.375 -
8588-6101 201llcc IIn 248.456 39.263531 IC 4612 0.03176110108404 0.954619 153.413 -
7495-12702 2010ee 1 205.07496 26.353311 UGC 8652 0.033400.0135025 0.189334 13.9973
7968-9102  2010dl la 323.75404  -0.51328056 IC 1391 0.030156.0382006  0.750483 77.4445 +
9876-12703 2009L la 194.70042 27.673781 NGC 4854 0.02796@210924 0.76496 53.2682 +
8261-12705 2007sw la 183.40367  46.493361 UGC 7228 0.0857320187694  0.332757 179.967 -
8080-12705 20079l Ib/c 47.888371 —-0.74631111 Anon. 03282 0.0645811 0.922932 11.7656 -
8138-12704 2007R la 116.65637 44.789469 UGC 4008 0.030805046167 0.625464 165.866 -
9033-12705 20070 la 224.02158 45.404689 UGC 9612 0.03618795231061 0.694846 89.3529 -
9193-12704 2006np la 46.6645 0.064030556  Anon. 0.107438 083028 0.66192 24.9588 +
7975-6104  2006iq la 324.89062 10.484861 Anon. 0.07885470610815  0.87799 98.1721 -
8322-12705 2006cq la 201.10458 30.956311 IC 4239 0.0485029150732 0.732988 141.256 +
9036-9102 2005bk Ic 240.571 42.915361 MCG +07-33-27 08284 0.0147117 0.950868 146.291 -
8153-12702 2004hx 1l 40.3025 —0.87943889 Anon. 0.03812350338392 0.474935 71.3878 -
7990-3703  2004eb Il 262.10125  57.546031 NGC 6387 0.028548®385512  0.555031 86.9226 -
8078-12701 2004l Il 40.880129  0.30853056 NGC 1072 0.026669.037467 0.381776 11.3952 +
8990-12702 2004H la 173.49904 49.062919 IC 708 0.0316278196327 0.777672 168.268 +
8984-9101 2003an la 201.97312 28.508111 MCG +05-32-22 60WB  0.0134218 0.791246 32.2228 +
8615-9102 2002ik 1P 321.47613 0.41488889 Anon. 0.03173980545153 0.465725 82.503 -
9027-9101 2002ci la 243.90812 31.3215 UGC 10301 0.0221970330517 0.247826 12.5372 -
9029-12702 2002cg Ic 247.252 41.283439 UGC 10415 0.031880P112731  0.793745 80.5852 -
8978-6102 2002aw la 249.37108  40.880639 Anon. 0.026384D0693859 0.242865 79.4155 +
8323-6101 2002G la 196.98025 34.085139 Anon. 0.03365 62YR 0.827951 60.7429 +
8604-12701 2000cs I} 245.88433 39.12475 MCG +07-34-15 50835 0.0088737 0.973792 166.75 +
8588-12702 1991L Ib/c 250.31262  39.292389 MCG +07-34-134 .0305423 0.0144956  0.667299 79.4933 -
8250-12704 1999 gw Unknown 138.97792  44.331944 UGC 4881 390859 0.0171982  0.551148 67.5947 -
8322-3701 1996 ce Unknown 199.06446  30.264611 Mrk785 Q8BW 0.0112192  0.803095 152.056 -
8332-1902 2005 cc la pec: 209.27021 41.844944 NGC 5383 04008 0.00652679 0.704969 116.136 -
8935-6104 1991 Q Unknown 195.53163 27.648819 NGC 4926A 3012 0.00914655 0.490692 74.2748 -
9041-9102 2004 ct la 235.94063 28.416528 M+05-37-17 0R327 0.0312202 0.791074 125.17 -
9044-6101 1962 B | 230.68879  29.768944 M+05-36-25 0.022916.0267391  0.759202 92.9868 -
8158-1901 ASASSN-15pn la 60.85966667 —5.492027778 SD&¥326.23-052930.6 0.0383575 0.0942628  0.489294 68.1569
8311-6104 Gaial5abd la 205.2829583 23.283 0.0263526 0.01702 0.783214 161.689 +
8588-6102 ASASSN-15ns la 250.11675 39.32021389 MRK887 300793 0.013048 0.722699 17.4751 +
9043-12704 ASASSN-15mm |l 231.3479167 29.17401944 SDS362B.40+291018.8 0.0214421 0.0237239 0.457505 1.30472
9510-9101 ASASSN-15uv  la 126.783875 27.81159444 2MASX30817+2748382 0.0202794 0.0332955  0.402262 13.8534
7815-3702 2017frb la 317.9034583 11.49724444 CGCG426-012 0.0293823 0.101375 0.853027 170.98 -
8550-12705 1975K Unknown 249.13713 39.030139 NGC 6195 208 0.0185899  0.597257 38.9863 +
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same as irzhou et al.(2019. SeeZhou et al.(2019 for
more details.

We estimate the dust extinction usidfyy and HS
emission line ratios@sterbrock & Ferland 200Q@nd the
equationRv = Av/E(B-V) (Fitzpatrick 1999. Then we 101 0 ©
do dust extinction correction for the emission line fluxesin | ~SSg.
the line of sight direction through galaxies.

According to Kennicutt (1998, we estimate the
ongoing SFR fronHa luminosity. We calculate the global
SFR by summing the SFR of all the single spaxels in
1.5 R, of galaxies.

There are several methods to estimate the gas %3]
phase oxygen abundanc8&tésihska 20Q6lzotov et al.
2006 Liangetal. 2006 2007 Yinetal. 2007. Here -1.04
we utilize strong line methods of O3NZ2Al{oin et al.
1979 Pettini & Pagel 2004 N202 (Liang etal. 2006 By =y e " "
Dopitaetal. 2000 2013 Zhang etal. 2017 and R23 log([NI1)/Ha)
(Pilyugin & Thuan 2005 Pagel etal. 1979 McGaugh

1991 Zaritsky etal. 1994 Tremontietal. 2004 Fig 3 The BPT diagram for our sample galaxies. We

Kewley & Dopita 2002 Kobulnicky & Kewley 2004  plot the emission-line flux ratio dbg([O 11]/H}3) versus

Pilyugin 2002 to obtain the global and local gas-phasethe ratio log([N 11]/Ha) for the central regions of all

oxygen abundance of SN host galaxies. the galaxies in our sample. Different symbols represent
different types of SNe.

0.5 4

0.0 Q o® o

log([OINI/HB)

Star Forming
SNe la
SLSN
SN I
SNe Ibc
SNe Il
Unclassified SNe

>>AOO0

3 RESULTS .
the central regions should be excluded when calculat-

The global properties are estimated using emission linég the global SFR and gas-phase oxygen abundance.
fluxes from MaNGA DAP of all the useful spaxels in Due to different excitation mechanisms, AGNs can be
1.5 R, of galaxies. The central and SN location propertieglistinguished well from star forming galaxies by the
are estimated using emission line fluxes of the spaxelBPT diagram, which depicts the flux ratio distribution
within a circular region of 2.5 arcsec radius around theof log(IN 1] \6583/Hx) on the horizontal axis and
galaxy centers and SN explosion positions. The globalog([O I1I] A5007H3) on the vertical axisBaldwin et al.
SFR and gas-phase oxygen abundance for galaxies withol®8J).

AGNSs in the galaxy centers are estimated considering Figure 3 presents the locations of the central regions
emission line fluxes of spaxels ih5 R, of galaxies. of our sample galaxies in the BPT diagram. In this
While for galaxies with AGNs in the galaxy centers, thefigure, different symbols represent different types of SNe.
global SFR and gas-phase oxygen abundance are estimatccording to Figure3, there are 25 sample galaxies with
with emission line fluxes of spaxels within5 R, after ~AGNSs in the center. In Tabld, we use '+’ to signify
excluding spaxels in central regions. In this section,lfirst that there are AGNs in the center of a galaxy and ‘-’ to
we will present the locations of galaxy centers in therepresent a galaxy without AGNs. See details in Tdble
BPT diagnostic diagram in Figui@to check if there are The number ratios of Type la, CCSN and unclassified
AGN components in galaxy centers. Then we will compargypes of SN host galaxies with AGNs in the center are
the global properties of the host galaxies of SNe la and.53 (17/32), 0.24 (7/29) and 0.25 (1/4), respectively.
CCSNe and the results will be shown from Figute To reduce the impact of AGNs on global properties, we
to Figure 11 Also, we will compare the local galaxy exclude the central regions of these 25 sample galaxies
properties at the SN explosion locations and display thavhen estimating the global SFR and gas-phase oxygen
results in Figurel2 and Figurel3. Table2 provides the abundance.

median and mean values of the global and local properties

for the SN host galaxies in our sample. 3.2 TheDifferencein Global Propertiesbetween

Different Types of SNe Host Galaxies
3.1 BPT Diagnostic Diagram
We estimate the global SFR througlaHux by summing
To some extent, the existence of AGNs will bias thethe SFR of each useful spaxel in SN host galaxies.
measurements. For galaxies with AGNs in the centergrigure4 shows the cumulative distribution of global SFR
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Fig.4 The cumulative distributions of global SFR for Fig.5 The cumulative distributions of global E\N¢) for
different types of SN host galaxies. different types of SN host galaxies.

for Type la SNe, CCSN and all the sample galaxies,

which are marked with red thick solid lines, blue thin 10
solid lines and black dashed lines, respectively. We apply —— SNela-32
a Kolmogorov-Smirnov (K-S) test between SNe la and _ ;:“c_ssge-zg

CCSN host galaxies. According to the p-value of the K- 0.8 1
S test, which is 0.262, we can see that there is a differenc Pla - ccsny=0.605 /"

between the global SFR distribution of SNe la and that of
CCSN host galaxies. SNe la can explode in both late-type
star forming galaxies and early-type galaxies, but CCSNe
only explode in star forming galaxies. We can see from
Figure4 and Table2 that the average SFR of CCSN host

galaxies is higher than that of SN la host galaxies, which
means that CCSN host galaxies have stronger star formin: 0.2

o
o

Cumulative Fraction
o
=

activities.

The equivalent width of 1 (EW(H«)) is thought to =
be an indicator of the strength of ongoing SFR comparec  °° gas ss0 855 860 865 870 875 880
with the past SFR Ranchez et al. 2013Galbany et al. 12+10g(O/H)osna, gl

2014. In this work, the global EW(H) is estimated by

calculating the median value of the spaxelslia R, of  Fig.6 The cumulative distributions of global gas-phase

galaxies. We present the cumulative distributions of the?Xygen abundance for different types of SN host galaxies.

global EWHa) for SN la and CCSN host galaxies in

Figure5. According to the p-value of the K-S test, thereis a(p = 0.605) for SN la and CCSN hosts with the same

significant difference between the global EW(}bf these  distribution, which means the difference in global gas-

two types of SN host galaxies. From Figd@rand Table2,  phase oxygen abundance between SN la and CCSN hosts

we can see that the E\N¢) of CCSN host galaxies is is small.

higher than that of SN la hosts. Here we adopt the stellar mass from NSA, which can
The cumulative distributions of global gas-phaseprovide the stellar mass of the whole galaxy. It is estimated

oxygen abundance for different types of SN hostsbased on the photometry image of the whole galaxy. The

are presented in Figur6. Here the gas-phase oxygen cumulative distributions of global stellar mass for diéfat

abundance is estimated using the O3N2 method. Frotypes of SN hosts are depicted in Figufe From this

the K-S test, we can see that there is a high probabilitfigure we can see that the stellar mass of our sample
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Fig.7 The cumulative distributions of global stellar massFig.8 The relation between global stellar mass and SFR
for different types of SN host galaxies. for different types of SN host galaxies.

galaxies ranges from0? to 10'!-5 M. Only less than Figure 9. Here we choose gas-phase oxygen abundance
20% of SNe la and 30% of CCSNe are found to explode inrestimated with the?,; method because the measurements
galaxies with stellar mass lower tha@'® M. Thiscanbe in the relation in Tremonti et al. (2004 are estimated
explained by the way of searching for nearby SNe, whichjia the R,3 method. In this figure, the larger symbols
are often observed by targeting bright massive galaxiesepresent galaxies with AGNs in the center. From this
Thus, galaxies with lower stellar mass are unrepreseetativfigure, we can see that most of our sample galaxies are
for the nearby SN samplekélly et al. 2010 Neilletal.  |ocated within or near the region of 95% level determined
2009 Arcavi et al. 2010Galbany et al. 2014 According by Tremonti et al.(2004. Some massive galaxies deviate
to the p-value of the K-S test, there is a significantslightly from the 95% level and they have lower global
difference in the stellar mass between SN la hosts angas-phase oxygen abundance. These massive galaxies
CCSN hosts. From this figure and Ta@leSN la hosts are  mostly host SNe la and there are AGNs in the centers of
more massive by.0.3 dex than CCSN hosts on average. galaxies. The relation between stellar mass and gas-phase
We present the relation between stellar mass andxygen abundance iffremonti et al.(2004 is only for
global SFR for our sample galaxies and that for samplestar-forming galaxies in SDSS. However, for some of our
galaxies from Galbany et al.(2014 in Figure 8. We SN host galaxies, especially for some SNe la, their host
should note that the stellar mass adopted for our samplgalaxies are ellipticals. In our sample, there are AGNSs in
galaxies is that of the whole galaxies, while the globalthe central regions for 25 SN hosts. When estimating the
SFR is for the part of galaxies within.5 R. of gas-phase oxygen abundance, we remove out the central
galaxies. We can see that most of our sample galaxies aregions for galaxies with AGNs in the centers. Therefore,
located close to the relation defined Bipaz et al(2007)  the global gas-phase oxygen will be lower and located
and Brinchmann et al (2004, who studied star forming below the lines offremonti et al (2004.
galaxies with redshift~0 from SDSS data. There are Also, the deviation may be caused by the Systematic
some galaxies with higher stellar mass and lower SFR thafifference between the procedure for stellar mass and
deviate largely from the locus &lbaz et al(2007). Most  gas-phase oxygen abundance estimation. In our work, we
of these galaxies are the hosts of SNe la. On the wholesstimate the gas-phase oxygen abundance by calculating
the relation for our sample galaxies is consistent with thathe median value of the spaxels with emission line fluxes
of some literaturesBrinchmann et al. 2004Elbaz etal. in 1.5 R, of galaxies. Howevefremonti et al (2004 use
2007 Galbany et al. 2014Zhou et al. 201p SDSS single-fiber spectra to obtain the gas-phase oxygen
We present the distributions of stellar mass for allabundance. Therefore, our result may be systematically
the galaxies and global gas-phase oxygen abundance alwdver than that infremonti et al(2004. The stellar mass
compare them with those ofremontietal. (2009 in  in our work is derived from NSA, which is based on the
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Table 2 The median and mean values with standard deviations of ta¢dmd global
properties for host galaxies of SNe la, CCSNe and all the tagglaxies.

Global Local
median mean median mean

log(SFR) [Mg yr—1] log(Ssrr) [Me yr~tkpe?]
SNe la —0.24+ 0.73 —0.30+ 0.73 —-2.15+1.34 —2.54+ 1.34

CCSNe 0.14£ 0.76 —0.14+ 0.76 2.1+ 1.10 —-2.57+1.10
All 0.124+0.77 —0.13+ 0.77 —2.10+ 1.19 —2.49+ 1.19

log(Mx) [Me]
SNela  10.63:0.49  10.47+0.49

CCSNe 10.26t 0.56 10.18+ 0.56
All 10.39+ 0.54 10.34+ 0.54

EWira [A]
SNe la 5.78+ 8.84 8.14+ 8.84 4.08+ 11.18 9.33+ 11.18

CCSNe  14.65-16.66 16.65+ 16.66 21.23+ 13.97 23.60t 13.97
All 10.20+13.87 13.114-13.87 12.60G+ 14.80 16.67A 14.80

Hoa [A]

SNe la 1.84+2.28 2.15+ 2.28 1.83+ 2.46 2.05+ 2.46
CCSNe 4.38t 1.56 4.10£ 1.56 4.61+ 1.33 4.53+ 1.33
All 3.92+2.18 3.324+1.98 4.06+ 2.39 3.46+ 2.39

Dn(4000)

SNe la 1.56+ 0.28 1.59+ 0.28 1.50+ 0.41 1.48+0.41
CCSNe 1.32+£0.21 1.32£0.21 1.32£0.12 1.34+0.12
All 1.32+0.28 1.44+ 0.28 1.37£0.30 1.414+0.30

1240g(O/H)
03N2

SNe la 8.714+ 0.07 8.69+ 0.07 8.72+ 0.10 8.71+0.10
CCSNe 8.68t 0.09 8.664+ 0.09 8.74+ 0.11 8.68+ 0.11
All 8.70 £ 0.08 8.68+ 0.08 8.72+ 0.10 8.70+ 0.10

12+0g(O/H)
N202

SNe la 8.96+ 0.09 8.964+ 0.09 8.97+ 0.11 8.97+ 0.11
CCSNe 8.9 0.11 8.90+ 0.11 8.94+ 0.12 8.92+0.12
All 8.95+0.10 8.93f 0.10 8.96+ 0.11 8.95+ 0.11

12+0g(O/H)
Ro3
SNe la 8.914 0.07 8.91+ 0.07 8.88+ 0.15 8.904+ 0.15
CCSNe 8.88+ 0.10 8.88+ 0.10 8.92+ 0.13 8.91+ 0.13
All 8.89 +£0.10 8.89+ 0.10 8.92+ 0.14 8.90+ 0.14

SN Type

photometry image of the whole galaxy and can hencetellar population of SN la hosts is older than that of CCSN
provide us the mass of the whole galaxy, while the mashosts.
from Tremonti et al.(2009 is based on the method in

Kauffmann et al.(20030, which is measured based on a Hoa can also trace the stellar population of galaxies

single fiber spectrum of the nucleus and then scaled to th&/\/orthey etal. 1997 In Figure11, we present the rela-

whole galaxy. tions between Dn(4000) artdy, for our sample galaxies
and compare them wittauffmann et al.(2003h, who
Dn(4000) is well known as an indicator for stellar studied pure burst star formation histories and continuous
population age Bruzual et al. 1983Balogh etal. 1999 star formation histories with different metallicities.dfn
Kauffmann et al. 2003aln our work, the global Dn(4000) Figure 11, we can see that the relations for our sample
andHéa , which will be described below, are estimated bygalaxies are quite consistent with thos&aiiffmann et al.
calculating the median value of spaxels withis R, of  (2003h. In this relation, the global values of Dn(4000)
galaxies. We present the cumulative distributions of thdor SN la host galaxies are larger than those of CCSN
global Dn(4000) for different types of SN host galaxieshost galaxies and the global valuestbf, for SN la host
in Figure 10. From this figure we can see that there is agalaxies are lower than those for CCSN host galaxies,
significant difference in global Dn(4000) between SN lawhich means that the stellar population of CCSN host
and CCSN hosts. On average, the Dn(4000) of SN la hostgalaxies is younger than that of SN la hosts. This result
is larger than that of CCSN hosts, which means that thé consistent with the cumulative distribution of Dn(4000)
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Fig.9 The relation between global stellar mass and gas

phase oxygen abundance estimatediyy for different
types of SN host galaxies.
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Fig.10 The cumulative distributions of global Dn(4000)
for different types of SN host galaxies.

3.3 TheDifferencein Local Propertiesbetween
Different Types of SN Host Galaxies

We estimate the local properties of SN explosion sites
considering emission line fluxes of useful spaxels in @  °%i5 20 35 —30 35 —0 15 —10 95 00

circular region with a radius of 2.5 arcsec. Figti@&shows
the cumulative distributions of local star formation deysi

(XSFR) at the SN explosion sites. We obtain a high p-

value for the K-S test (g= 0.70), which means that there is

Fig.11 The distribution of the global Dn(4000) anth

for our SN galaxies. The dashed and chain lines are
the relations between Dn(4000) afid, for 20% solar,
solar and 2.5 times solar metallicity bursts, respectively
The dotted lines are the relations between Dn(4000)
and Ho, for 20% solar, solar and 2.5 solar metallicity
continuous star formation histories. These lines are taken
from Kauffmann et al(20038).

no significant difference between the loe&FR of SN la
explosion sites and that of CCSN.

In Figure 13, the cumulative distributions of local
gas-phase oxygen abundance for different types of SN

1.0
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o
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Fig.12 The cumulative distributions of localSFR for
different types of SN host galaxies at SN explosion sites.
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Fig.13 The cumulative distributions of local gas-phaseFig.14 The relations of global SFR and stellar mass for
oxygen abundance for different types of SN host galaxiethe same sample galaxies for DR132hou et al.(2019
at SN explosion sites. and DR15 data in this paper.

explosion sites are presented. From this figure, we car
see that the local gas-phase oxygen abundance of SN | X 5055 o1
explosion sites is slightly higher than that of CCSNe ® sossors
on average. In general, there is no significant difference
between the local gas-phase oxygen abundance at th
explosion sites for different types of SNe.

9.0 4

8.8

4 DISCUSSION

8.6 ,

12 + 10g(O/H)R,, global

4.1 Comparisonswith the Measurementsin DR13
84 7

We compare the distributions of stellar mass and SFR of

galaxies in DR15 in this work with those in DR13 studied 8.2

by Zhou et al.(2019 in Figure 14 for the same sample

objects. The red hexagons and blue pluses represer g5 90 95 100 105 110 115

measurementsin DR15 and DR13, respectively. The stella 1og(M+) (Mo)

masses in DR15 are derived from NSA and those in DR13

are estimated usin§TARLI GHT code. From this figure, Fig.-15 The relations of global gas-phase oxygen

we can see that the relations between stellar mass and S@ﬁundance.- and stellar mass for the same samp_le ge}laxies
. . for DR13 in Zhou et al.(2019 and DR15 data in this
for DR15 data are very consistent with those for DR13 dat?)aper

in Zhou et al(2019.

In Figure 15, the relations between stellar mass ands o The Difference between L ocal and Global

global gas-phase oxygen abundance estimated bithe Gas-phase Oxygen Abundance for Our Sample
method for the same sample galaxies in batou et al. Galaxies

(2019 and this work are presented. We can see that the

difference between the present measurements in DR15 afidhe specific local properties of SN explosion sites are
those in DR13 is small. All of the same sample galaxies arémportant to derive the properties of progenitors. Howgver

located within or nearby the lines that enclose 95% of thdor some SNe exploding in distant galaxies, whose spectra
data fromTremonti et al(2004. can often be obtained with long-slit or fixed aperture
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The explosion of massive stars could cause the decrease
of Ha emission intensity and peculiar motions of less

©
o

o e massive stars around ther&ldridge etal. 201l Then
o0 ® s ,,/ the less massive stars would explode to SNe la in lower
4 snen Ha emission environments that are further away from the
B9y nemmease ,// centers of star formation regions. SNe la can be observed

i both in ellipticals and in spiral galaxies, which contain
old and young stellar populationKdhrig etal. 201
Therefore, the SFR of SN la hosts is lower than that of
CCSN hosts on average.

In our sample, SN la hosts are more massive than
4= CCSN hosts on average. The mean logarithmic stellar mass
’ for SN la host galaxies is 10.40.49 and 10.180.56 for

e CCSN hosts. The difference in stellar mass between SN la
. and CCSN hosts is-0.3 dex on average. This indicates
A : : : : : : : that the ratio of CCSNe to SNe la will decrease with
a8 féimétgm)zm gi':al Be %08 increasing stellar mass of galaxies, which is consistett wi
' Galbany et al.(2014. As Galbany et al.(2019 pointed

Fig. 16 The difference between local and global gas—phasg_m‘ _th|s_ can be explained by the different delay-time
oxygen abundance for different types of SN host galaxiesdistribution (DTD) for SNe la and CCSNe. About half
of the progenitors of SNe la are older than 1 Gyr
fibers, only global properties of galaxies can be measuredMaoz etal. 20102011, while CCSNe explode within
Therefore, we try to study the correlation between locafbout 40 Myr after star formation. There is a positive
and global properties. According to the correlation, we caf€lation between SFR and stellar mass withit A
estimate the local properties of SN explosion sites througkE!baz et al. 200y Compared with less massive galaxies,
the global properties. Due to our sample limitation thatthere is a larger fraction of old stellar populations in more
there is a lack of low mass host galaxies, we can emploWaSSiVe galaxies. Therefore, the ratio of CCSNe to SNe la
IFU data to investigate the difference between local andvill decrease with the stellar mass of galaxies increasing.
global properties for now. The difference of both global and local gas-phase
Here we should note that the progenitors of SNe 120Xygen abundance between SN la and CCSN hosts is
may be very old starsMaoz etal. 201)L and the local Smallforoursample. The average global gas-phase oxygen
properties at their recent locations may be different fronbundance estimated by the O3N2 method for SN la and
those of the regions where they originally formed, whichCCSN hosts is 8.69 and 8.66, respectively. The mean local
is because they may have migrated from their birth place 9as-phase oxygen abundance for both types is 8.71 and
The difference between local and global gas_phasg.68,respectively. The differences both for global andloc
oxygen abundance is shown in Figdr@ From this figure ~are significantly smaller thanol
we can see that most of our sample galaxies are located
close to the dashed line, which represents the ratio of locdd CONCLUSIONS
and global gas-phase oxygen abundance being 1:1. This
is consistent withGalbany et al(20168 and Zhou et al. In this work, we present the local and global properties,
(2019. There are some galaxies that deviate slightly from{n¢luding SFR, gas-phase oxygen abundance, galaxy mass,
the dashed line and most of these galaxies host SNe la. Dn(4000), etc., for 67 different types of SN host galaxies
selected from SDSS DR15 within the FoV of MaNGA.
4.3 The Differences of M easur ements between There are 32 Type la, 29 CCSNe, 1 SLSN, 1 Type | and

Different Types of SN Host Galaxies 4 unclassified type of SNe in our sample. Using spatially
resolved IFS of MaNGA, we could derive the cumulative

Through the cumulative distributions of global SFR, distribution of the local environment of SN explosion sites
we can see that for our sample galaxies, CCSNe tendnd the global properties of different types of SN hosts.
to explode in hosts with higher SFR than SNe la. AsAlso, we compare the local with global gas-phase oxygen
Kennicutt (1998 and Gogarten et al(2009 pointed out, abundance to derive the differences between them. Like
massive stars, which are thought to be the progenitorsur first paper of a serieZhou et al.(2019, our sample

of CCSNe, explode near the sites where they are borfrom MaNGA has higher redshifts with a median-a.03,
and their lifetimes are shorter than less massive starsvhich can be utilized to analyze more distant SN host
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galaxies. We would like to point out that in our work, due Mellon University, the Chilean Participation Group,
to the limited sample size, we could not remove the masthe French Participation Group, Harvard-Smithsonian
dependence for different types of SN host galaxies, whiciCenter for Astrophysics, Instituto de Astrofisica de
is likely the true driver of the trends for the propertiesCanarias, The Johns Hopkins University, Kavli Institute
presented in this work. Our results are summarized afr the Physics and Mathematics of the Universe
follows. (IPMU) / University of Tokyo, the Korean Participation

On average, the fact that global SFR of SN la hosiGroup, Lawrence Berkeley National Laboratory, Leibniz
galaxies is lower than that of CCSN hosts is consisteninstitut fir Astrophysik Potsdam (AIP), Max-Planck-
with the results of EWla), which affirms that the star Institut fur Astronomie (MPIA Heidelberg), Max-Planck-
formation activity for CCSN hosts is stronger than for Institut fur Astrophysik (MPA Garching), Max-Planck-
SN la hosts. The mean global stellar mass of SN la hodnstitut fur Extraterrestrische Physik (MPE), National
galaxies is~0.3 dex higher than that of CCSN hosts, whichAstronomical Observatories of China, New Mexico
indicates that with the increasing stellar mass of galaxiesState University, New York University, University of
the number ratio of SNe la to CCSNe will increase.Notre Dame, Observatério Nacional / MCTI, The
The global gas-phase oxygen abundance between differe@hio State University, Pennsylvania State University,
types of SN host galaxies is almost similar. According toShanghai Astronomical Observatory, United Kingdom
the Dn(4000) distribution of different types of SN hosts, Participation Group, Universidad Nacional Autbnoma de
the stellar population age for SN la host galaxies is oldeMéxico, University of Arizona, University of Colorado
than that of CCSN hosts on average. Boulder, University of Oxford, University of Portsmouth,

There is no significant difference in local gas-phasdJniversity of Utah, University of Virginia, University
oxygen abundance and local SFR density for SN la andf Washington, University of Wisconsin, Vanderbilt
CCSN explosion sites in their host galaxies. For most ofJniversity, and Yale University.
our sample galaxies, the difference between global and
local gas-phase oxygen abundance is small. While for
some SN la host galaxies, the difference is larger.

There will be a larger sample of SN host galaxies in
the MaNGA survey, which has observed600 galaxies  aguado, D. S., Ahumada, R., Almeida, A., et al. 2019, ApJS,
till now, and there will be 10000 galaxies at the end of 240, 23
this survey. At that time, we could obtain more and MOre|ioin, D., Collin-Souffrin, S., Joly, M., & Vigroux, L. 199,
SN hosts and make a more detailed and fair comparison A&A. 78, 200

between the explosion environments and progenitors of;.avi 1. Gal-Yam. A. Kasliwal. M. M.. et al. 2010 ApJ, T2
different types of SNe after removing mass dependence. -4,
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