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Many facilities: TNG+LRS+NICS (| |Oh/semester for 2 year); VLT
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The case of SN la 2009ig:

data from:
EFOSC2+AFOSC
+ALFOSC+RATCam
+CAFOS+FORS2+Prompt

homogenised with s-corr
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Goals of the project:

a) Determining the contribution to the
chemical enrichment by different SNe
(Nucleosynthesis).

b) Progenitor SN connection (RSG-|IP;
YSG-IIL; LBV-lIn; WR-Stripped envelope,
Ib/c-1bn)

c) Study the extremes of the SN population
(Variety)




Nucleosynthesis: *°Ni
The case of SN 2009jf
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Model based on formalism of Arnett
1982, Cappellaro+ 1997:
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Massive SNe |IP:
the case of SN 20 2A
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Models need to take into account
recombination energy from H/He
layers (see relativistic hydro.

N models of Pumo & Zampieri
100 200 300 2011, 2013):

' Mseni = 0.011+0.004 Mo
fo Et ~ 0.48x10°! erg

Ri~ 1.8x10"% ¢cm (~260Re)
Mej = 12.5+1.9 Mo

Mt =15 Me
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Massive SNe |IP:
the case of SN 2009ib

T T
hydrodynamic model
semi-analytic model
observations —w—

luminosity [erg s-1]

Models:
Mseni = 0.046+0.004 Mo

ET ~ 0.55x10°! erg

Ri~ 2.8x10!3 cm (~400Ro)
Mej = 15+2.2 Mo

Mt ~ 16.5 Mo

Velocity [Km s-1]

Temperature [K]

phase [day]
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Massive SNe |IP: so
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Red supergiant problem
(Smartt+ 2009)
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Massive SNe lIP: °°Ni mass ~ Ex
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What about others elements?
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Tomography of Type la SN 201 |fe

velocity [km/s]
5000 7500 10000

mass fraction [%]

Somehow less complicate for
stripped envelope SNe: we are
06 0 ' f + flable to recover the chemistry
N of the exploded star, modelling
its complete spectral evolution!

mass fraction [%]

_— Mazzali+ 2015, MNRAS
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Variety:
Thermonuclear explosions
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SN_2009dc

*%* superluminous SNe

CfA3 SNe
(Hicke

Phillips relation
(Phillips et al. 1999)

Taubenberger+ 2011, MNRAS
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Luminous Type la SN OO9dc
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— 09dc—exp 3
— 7 deposition -
— e" deposition

|Ex ~ 1.2x10%" erg

|merger; CSM-¢jecta
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|interaction may play a role?
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Subluminous Type SN 201 0ae
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Subluminous Type lax SN 20| 0ae
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Subluminous Type lax SN 2008ha
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SN impostor SN 200%ip

Aug—Nov Jul—0ct Apr—Oct
2009 2010 2011

® o  2009ip (RV) 3
O  NGC3432-LBVi $I(PESSTO

1961V !-/*\

800
Days (from the discovery)

Pastorello+ 2013, ApJ 18




SN impostor SN 200%ip
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log F,+ const.

SN 2009ip: a SN explosion?
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2010al - 201 Ihw Type Ibn
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2010al - 201 Ihw:Type Ibn

Ibn: similar to IIn with no H
Progenitors:

transition from LBVs to
carly Wolf-Rayets

SN 2010al — nuv+opt+nir
SN2010al @  opt+nir
SN 2006jc W

SN 1999dn ®
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log(L/Le)~5.1; Ter=6000 K
M=15 Me

Fraser+ 2010, ApiL| 24 EEEIENE



log (Lbol [erg s '])

GRB-SN sN 201 Obh/GRB |

43

42.5

42

41.5

41

I T I

I I I

I

] 1

I

I

Rest Frame Days from Explosion

Bufano+ 2012, apJ

Rest Wavelength (&)

- 0-7 I I Call
i sl |2 somewhat heterogeneous g
. | M'J (S;g%;)OGaj
- class! m 03iw |
: 05 ‘JWW'”“‘M ?523910bh
! 98w |
B 5 0.4 | e, |
B E . 03jd 03dh M (S;\I.5‘1‘§)98bw
I <~ 0.3 @ . 200
- % %MM SN 2010bh
fE 0o m 06j @ 09bb i e
‘ 10bh .
- 02a _ |
i Og 01 . p wﬂwwm (qug,ﬁ)g%w
B A . |
L oS 0.0 | | \:r\ﬁm (Sszzc:)oeaj ,
- 0 2 4 :
- 51 N
i Ek/Mej [1 0 erg/ M Sun] ULtVM : Wm SN 2010bh
| | | | I | | | 1 I 1 1 1 1 | ! | | | | | | I | l l | l (127d) |
10 <0 30 40 4000 6000 8000 104

pall ESO, 5-9/10/2015



LP: Conclusions

Followed ~60 transients, optical+NIR spectrophotometry

Papers: 32 on main journal, total citations ~1000 (aDs/sepis)

~150 non refereed + telegrams (CBET+Atel)

Several still in prep. = goal ~45 papers (~1.5 papers/obs. run!)
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SNe:a long history in EU & ESO

SN 19874
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