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Overview

® Introduction; SN 2006jc

» Heterogeneity of SN Ibn observables
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Timeline

® SN 1999cq, the first “Ibn

SN 2006jc & its
pre-SN outburst

® SN I|bn designation

e An SN Ibn in an E host

® large SN Ibn samples

® The first SLSN Ibn

<, e,
*‘« P v.,. 4

2k I8 A PECULIAR SU5¢ IM A He-RICH PROGENITOR SYSTEM
ITEST CLUSTER GALAXY ENVIRONMENT
N E Saxtxs ', R 1. Fousy’, R Comanocx, D Masavisnie’, R Mancurs’, MR Disct’, M. Mo
Baow'. R LONKAN , S. 1 Swanrr’, M. Fuasea’, R L Maga
1. 5. MULcARY, A, Rast L Cwonave’, A S Presmmax
Towsr™’, W. & Buscess ™, K, C. K W looare”. R P, Kuoarrzs:, axo P, A Puce

iave LBVl empive

e o e T
n teprescesative of & desse

S4T5 3500 2100 Y
e S 0 D 2w 22
he highly luminous TV pe Ibn supernova A SASSN-14ms
1 L Prcto” " K. Z. Stanck ! S. Kockanck! * T. Sukhbold.'
D Bemsier," 1.5 Bown.' P.Chen” " S Domg.” E. Fako.* M Calkin *

A Kofl” S Kpot!" ) Brmeombe " B ) Shappee.” T. WS Hobicn !
T A Thompos**and M. D Switzinge !

mtions 4= ol 9T 902 31

Ky st g g (e e s d



Mass loss and
interacting SNe

Massive stars lose mass (via
stellar winds, binary interaction,
major outbursts), and form
circumstaller cocoons.

SN explosions in H-rich CSM

produce SNe Ilin P o

SN explosions in H-poor and
He-rich CSM produce SNe |bn
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An outburts heralds
the SN Ibn explosion [

Oct 2006
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An homogeneous group?

& 1886¢q (unt)
20006

2002a0 1 4 cau'w&nf o 2
® 2006k [

| -
fm%
N L

-

80
days from maximum

Luminous: My ~ -18.5 to -20 mag
Extremely fast rise to maximum
Fast optical decline (dust
formation?)

Spectra (almost) H-free, with
narrow He | emissions and broad

IME lines

resl wavelength (A)




An updated catalogue of SNe Ibn

SN |885A?
SN 1999¢q
SN 2000er
SN 2002a0
SN 2005Ia
SN 2006jc
SN 201 0Oal
SN 201 I hw
PTFI I rfh
PSI-12sk
OGLE-2012-SN-006
LSQ I 2btw
PTFI2ldy
iPTF|3beo
LSQI3ccw
SN 2014av

IPTF14aki/css140421:142042+031602

ASASSN-14dd
OGLE-2014-SN-131
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ASASSN-15ed/PS15nk
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SN 2015U
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SN 2016Q/PS16hy

SN 2016cyj/ASASSN- | 6gn
SN 201 7ecp/ASASSN- | 7gi
SN 201 7fav/ATLAS | 7hrf
SN 201 7hyy/ASASSN- | 7os
SN 201 7iwp/Gaial 7dgi
SN 201 7jfv/Gaial 7dkl



SN Ibn variety: transitional Ibn/lIn events
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SN |bn variety: transitional Ibn/Ib events
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SN |bn variety: transitional Ibn/Ib events
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SN |Ibn photometric variety
Broad light curve
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SN |Ibn photometric variety
Broad light curve peak
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SN |Ibn photometric variety
double-peak light curves
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SN |Ibn photometric variety
slow-evolving late declines
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SN |Ibn photometric variety
fast-evolving light curves
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SN |Ibn photometric variety
luminous lightcurve peak
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...hence, not so uniform...

® one heralded by an LBV-like ourburst (2006jc)

* transitioning to Type lIn SNe (2005la, 201 I hw)

* transitioning to Type |b (2010al, ASASN-15ed, 2015G)
o fast evolving (LSQI3ccw, iPTFI5ul, 2015U)

* slow-evolving at early phase (OGLE-2014-SN131)




SN Ibn: photometric variety
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SN Ibn: photometric variety

“SNe |Ibn are more SRRt
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Line velocities
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SN Ibn Progenitors

% +#  VWhat about SN 2006jc!?
‘4% MARRIED OR SINGLE LIFE?

|. High-velocity (103 km s-!) He rich
pre-SN wind
2. Luminous Pre-SN outburst
® Single massive VR star that
eruptively expelled He-rich
CSM before core-collapse

e Binary: erupting LBV+exploding ° M¢j=4.9 Mc
WR MZAMS 40 M@

In either case, the progenitor of SN
2006jc was likely very massive...




SN 2006jc : |
Location

A weak blue source detected
in 3 bands at the SN location,
(mags 26.3-26.8) => My~ -5.6
No outbursts detected after
the SN explosion

No massive LBV companion
(A-F supergiant with M < 10 Mo)




SN Ibn Progenitors

ASASSN-14ms

Pure radioactive decay (Mcj<Mni! unphysical)
Magnetar spin-down (Pinspin=1 ms, Me¢j=3.3M0)
CSM interaction model (with Mej=4.3Mc;
Mcsm=0.5Me; 0.23 Mo of 2¢Ni) =>

Mzams>a few x10 Mo (host: 12+log(O/H) < 8.3)

40 60

JD-2457010 (days)

SEE POSTER SECTION!

OGLE-2014-SN-131

Fair fits with the (usual) magnetar, and
CSM-interaction models; low-metallicity

(SMC-like) host; Mzams > 40 Mo




SN Ibn Progenitors

® From the non-detection of the
progenitor in pre-SN HST images
(Messsw > -6.4; Mrgiaw > -7.1 mag)
From the stellar environment analysis
® No pre-SN outbursts in ~20 yrs

|
SN 2015G environment |

No single massive (>30 Me) star

PSSSW-FALAN (mag) Mzams < 18-20 Mo in a binary system

SN 2015G




SN Ibn Progenitors

In some cases, SNe |bn are hardly
reconciled with massive ejecta, e.g.
some “fast and furious SNe Ibn”.
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SN Ibn variety
: : SNe |bn are usually hosted
Welrd IOcathnS in spiral galaxies/star-form.

environments

An international team of astronomers has announced the discovery of a very

rare Type Thn supernova on the outskirts of a bright elliptical galaxy located
about 780 million light-years away.

Sanders et al. 2013,ApJ, 769, 39

A SN |bn apparently

in a remote location of
an early-type host! =>
an SN in a low-mass
degenerate progenitor
system!?

Alternatively, a dwarf host!?

=> massive star precursor
for PS1-12sk

PSI-12sk



Conclusions

® SNe Ibn show a wide range of observational
properties (in light curve shape, luminosity, spectral
evolution, line profiles)

® Their peak luminosities span two orders of magnitude
(1042 to over 044 erg s-)

® From the CSM velocity (from the narrow line profiles




