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UBVRIz; LIGHT CURVES OF 51 TYPE Il SUPERNOVAE

LLuls GALBANYl’z, MARIO HAMUY1’2, MARK M. PHILLIPSS, NICHOLAS B. SUNTZEFF ™ , JOSE MAZAZ, THOMAS DE JAEGER1’2,

TANIA MORAGAI’Z, SANTIAGO GONZALEZ-GAITANl’z, KEVIN KRISCIUNAS6, NipiA 1. MORRELL® , JOANNA THOMAS-OSIP" ,

WOITEK KRZEMINSKI7, Luils GONZALEzz, ROBERTO ANTEZANAZ, MARINA WISHNJEWSKI2’27, PATRICK MCCARTHYS,

JOSEPH P. ANDERSON9, CLAUDIA P. GUTIERREZl’Z’g, MAXIMILIAN STRITZINGERIO, GASTON FOLATELLIH, CLAUDIO ANGUITA2’27,
GASPAR GALAle, ELISABETH M. GREEN13, CHris IMPEY > , YONG-CHEOL KIM14, Soria KiRHAKOS' ’16, MATHEW A. MALKAN”,
JOHN S. MULCHAEYS, ANDREW C. PHILLIPSlS, ALESSANDRO PIZZELLAlg, CHARLES F. Prosser?"?’ 21,22

, BRIAN P. SCHMIDT ,
ROBERT A. SCHOMMER15 27

, WILLIAM SHERRY23, Louis-GREGORY STROLGER24, Lisa A. WELLS™ , AND GERARD M. WILLIGER®

We present a compilation of UBV Rz light curves of 51 type Il supernovae
discovered during the course of four different surveys during (1986 to 2003: the
Cerro Tololo Supernova Survey, the Calan/Tololo Supernova Program (C&T),
the Supernova Optical and Infrared Survey (SOIRS), and the Carnegie Type II
Supernova Survey (CATS). The photometry is based on template-subtracted im-
ages to eliminate any potential host galaxy light contamination, and calibrated
from foreground stars. This work presents these photometric data, studies the
color evolution using different bands, and explores the relation between the mag-
nitude at maximum brightness and the brightness decline parameter (s) from
maximum light through the end of the recombination phase. This parameter is
found to be shallower for redder bands and appears to have the best correlation
in the B band. In addition, it also correlates with the plateau duration, being
this shorter (longer) for larger (smaller) s values.
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Direct progenitor detection in pre-exp_losion Images

Mattila 2010

Around 30 direct detection of SN progenitors in HST
pre-explosion images. All CCSNe (~80% SN I, no la)

Ex: Habergham 10 & 12 & 14, Galbany 14 & 16a & 16b & 17
Kuncarayakti 13a & 13b, Kangas 13 & 17, Lyman 13 & 14 & 16 & 17

But: Low statistics, Binarity, RSG problem...

"] Canpellaro 1988 Alternative methods include

studies of statistical samples of
SN environments:

RS

- Photometry / imaging
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Motivation
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Direct detections

Fractions and rates of each SN Type 25 o el

_~no H!

Associated stellar populations
Type Ic

: GRB
M (Initial Mass?)( )

Hydrodynamical light-curve modeling

Spectral mOde“ng Schematic stellar structures

Very early observations (M. Modjaz)



Integral Field Spectroscopy

Image slice at a single
infrared wavelength ———n__
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/ semesters

Pisce

the Pmas/ppak Integral-field Supernova host COmpilation

HG/SNe
8/12 from the PINGS Survey (Pl: Rosales-Ortega)

4/5 from H09-3.5-068 (Local SNIa prop.; Pl: Stanishev)
4/4 from the CALIFA pilot study (Pl: Sdnchez)
105/120 from CALIFA DR3

18/21 from CALIFA-extensions
139/162

45/55 from H15B-3.5-004: Low-mass CC SNe hosts
21/27 from F16A-3.5-006: SNe with strong Na | D
9/11 from H16B-3.5-012: SNe la in the NIR

12/13 from F17A-3.5-001: SNe la in the NIR I
13/13 from H17B-3.5-001: SNe la in the NIR Il
16/16 from F18A-3.5-013: CSP SNe la

31/37 rom H18B-3.5-008: CSP SNe la
147/172

286/334) galaxies/SNe
, 166 CC: 105 1 (incl. 22 n), 61 SE(20b 22 c 13 1lb)

LG et al. 2018, Apd 855:107



PISCO resul

ts

1.0
Ia PISCO
-~ TIa targeted
........ Ia untargeted
08 Ia new obs.
Ia G16

ks = (CC PISCO
ié CC targeted
= CC untargeted
. 0.61
Z CC low-mass
= —— CC not low-mass
Z
wn
(-
o
= 0.41
2
+=
Q
=
&

0.21

0.0+

8.0 85 9.0 95

100 105  11.0  11.5

log1p Mass/Mgy,

1.0
Ta-93 Ta - 103
—_ -5 —_ -7l
0.8 Ibe+1IIb - 56 Ibe+1Ib - 53
Ib- 19 Ib- 19
) Ie- 19 Ie- 19
%06 = Ib-12 | = 1Ib-10
kS IIn - 16
o e SSTTTTRROINY N NS et /A AN
S ‘
= d
£ 0.4
&
0.2
0.0

Previous results (SFR association and

Correct bias from targeted surveys for SNla hosts

CCSN hosts in PISCO closer but still biased
towards high-mass hosts

metallicity) recovered with:
- larger statistics
- Split in SN subtype

Ibc+IIb - 52
Ib-19

Ic- 18
m Ib - 10

1 Ibe+IIb - 60

| IIb-9

IIn - 16

UNTARGETED

la - 97
IT- 52

le-24

[be-BL - 13

—4 -3 —2 ~1
logio (Bspr Mg yr—! kpe™?))

070 75 80 85 90 95
<log10 (t* [yr])L>

10.0 0 20 40 60 80 100

Y Y 56 8.8
local 12 + logio (O/H)ppo4,03n2

14



Hil region stats

SN locations in
context within
thelr hosts to

overcome the bias

iIntroduced by
sample selection
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Star formation histories (0-300 Myr)

Fraction of SNe
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Star formation histories (0-300 Myr)
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Star formation histories (0-300 Myr)

| ~SFR, ~Z RSG
c: High SFR -> large mass, low age
High Z -> Single star + winds SP
High SFR -> large mass, low age

Lower Z -> Single star + winds
Keep He
- Low SFR -> older progenitor
Low Z -> keep He, ~H
In: Two components -> Young RSG{’_CSM)

Old | BY

12



Open access

qithub.com/Igalbany/pisco

.. [US] | https://github.com/Igalbany/pisco

Pull requests Issues Marketplace Explore

Igalbany / pisco @Unwatch~ 2  Star 0  Fork O
<> Code Issues 0 Pull requests 0 Projects 0 Wiki Insights Settings
No description, website, or topics provided. Edit
Add topics Al
SO
D 50 commits ¥ 1 branch © 3 releases 22 1 contributor

T

February 13,2018  Dataset | Open Access |

B 10albany Update tab2.txt .. PISCO: The PMAS/PPak Integral field

'S hosts COmpilati : H b
utjgi:?ova osts COmpilation Glt u

Dataproducts from PISCO. More details at https://github.com/Igalbany/pisco

Branch: master ~ New pull request Create new file = Upload files

Available in

i em_lines Almost ready, only prop maps missing

Indexed in
Preview v

i figures Almost ready, only prop maps missing
OpenAlRE
: .
im local_sp Rename ASASSN14fj.txt to ASASSN-14fj.txt . .

@8 |galbany-pisco-60d61ed

o [(YREADME.md 15kB
1 1 H i o Bmem_lines Publication date:
i propertles FIrSt flnal version » [ 2MASXJ00234829 _flux.fits 236.2 kB February 13,2018
» [ 2MASXJ01144386_flux.fits 236.2 kB DOI:
. L. . . = [) 2MASXJ02305208_flux fits 236.2 kB
] segf|les Add emission line files + [ 2MASXJ07192718+5413454_flux.fits 236.2kB Pubahed
= [)2MASXJ08374557_flux.fits 236.2 kB ';h 'SAet '"h cal Journal:
= [} 2MASXJ09591230_fluxfits 236.2 kB € Astrophysical Journat.
= [) 2MASXJ12095669_flux fits 236.2 kB Grants:
i tables Update tab2.txt = [} 2MASXJ15024995 flux.fits 236.2 kB National Science Foundation:
= [} 2MASXJ15393305_flux.fits 236.2 kB + Type la Supernovae in the Near Infrared -
= [ 2MASXJ 15570268 _flux.fits 236.2 kB Clearing a Path through the Dust (1311862)
i total_sp Almost ready, only prop maps missing + [)2MASXJ16152860 fluxfits 23628 Related identifiers:
= [ 2MASXJ16301506_flux.fits 236.2kB Supplement to:
» [)2MASXJ17100856_fluxfits 236.2kB https:/github.com/Igalbany/pisco/tree/1.2,
@ READM E md U pd ate READM E md = [ 2MASXJ18242915_flux.fits 236.2 kB https://arxiv.org/abs/1802.01589
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README.md
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Binary progenitor models for CCSNe

Comparing gas emission lines from local Ha
environments with BPASS binary population models

Lin Xiao, LG, Eldrige, Stanway, 2018, MNRAS, accepted

Single stars
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Single SN papers
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SFH reconstruction and DTD
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Single Stellar Population (5SP) synthesis
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Young SN remnant detection/discovery

[Halpha + NII] 6548 & 6563 & 6583
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Dust extinction studies

A
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THE AMUSING SURVEY

(All-weather MUse Supernova Integral field of Nearby Galaxies)
Pls: Anderson (ESO) & Galbany (Pitt)

o ALL-WEATHER: makes use of non-optimal weather of 8 SemeSterS P95 to P1 02
Paranal. Many observations done in bright, THN conditions 349 SN hOStS (865 SNG)

(avg. seeing 1.1", from 0.7" to 1.5").

« MUSE: very efficient instrument. 3GB per cube, >4800 A.
Basis for driving big data spectroscopic astronomy.

« Supernova: Overall aim is to use MUSE to further understand
supernova progenitors/explosions. Study SN environment
and all other regions within the host.

o Integral-field: 1'x1' FoV, 0.2"” pixel scale. Image-like
resolution but with ‘spaxels”.

« Nearby: Allows in-depth study of gas and stellar populations.
Classical assumptions for IFU work break-down.

alaxies: Allows cross-field collaborations. Galaxy studies:
evolution, dynamics, stellar populations...

Aimed to be an open collaboration
with regular data releases
including all kinds of data products

1st data release expected for Jun 2019! Will include ~200 cubes



MUSE-SV: Pilot study of 6 galaxies that hosted 11 SNe

NGC 2906

NGC 6754 NGC 7469 NGC 7742

« HIl region statistics: Distributions of SFR,
oxygen abundance, Av extinction, and EW(Ha)
measured in ALL HIl regions in the galaxy, and
characterization of the SN parent HIl region.
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SN2015bs: high-M low-Z progenitor

Scaled flux

flux+constant

« MUSE constrained its host galaxy

o the SNII with the lowest Z to date

« strong [Ol] w.r.t Ha (very broad) and [Call],
which means means more massive Helium
core and more massive initial progenitor mass

e Joseph F. Anderson
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ASASSN-14jb: normal SNII very far from any SF region

« Edge-on galaxy (scale
height ~400pc)

« SN progenitor
exploded at >2kpc
(lifetime of ~10Myr)

e needs a pec. vel. of
50 km/s

« Options?

o« kick from a SN in a binary
system

. »JJ\A‘JL Jh | o triple interaction
AWN\,WWW ‘ sellgeh M WMMMM\V/\V/MM’MQ
. o0 0

o Italso haslowZ

Nico Meza



Jose L. Prieto

ASASSN-14li: a nearby Tidal Disruption Event
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« post-starburst galaxy
[N 11] 6583 (TDE rate is 30 times
higher in E+A galaxies)

e Recent interaction
(merger triggered the
starburst)

« Gas ionized by an AGN




Summary

« 2 dedicated SN host galaxy

surveys (PISCO: North, AMUSING:
South)

e SN local env. populations show
significant differences for
different SN types, clues of
progenitor scenarios:

Ic: single [b: both
llb: binary lIn: two channels

e The study of the galaxy
provided the clue for the SN
analysis
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