UNVEIEING TYPE |lbrSN
PROGENITORS:

HNE CEISE G LE TEIST GlRE.
faliint®SIN20I1 1 his:

N R e e Unlversldad Amirés Bello @
SN Workshop at IPMU ' F|I° {Milena) Bur ; _




log(f,) + const

What's a Type llb SN 2

Type Il SN

Spectral evolution of SNII

Spectral evolution of SN 1993 T T SN 1993J- the prototype

SN ‘

log(f,) + const

SNI M, template light curves

-40 —

: : Type Ib §

Spectral evolution of SNIb

L e e e B

o
el b b b b b b e

b — LN LA L L L L L B L L | 0 50 100 150 200 250 300 350 400
- - - ; Call Fell Foll Hel Ho? __ phase (days)
1 39 L -8 |
— - 84— ] SNIl M, template light curves
L B [ . \ ‘
L ¢ L vt v el
§ 203" 1 R A N ;
s | ] r
L — g -] [
- 4 - P sl B 16—
| [Fell] 229" | = L i r
g 1 L
—_ R 2 I
L ] 14 -
— — -40 N ] = |
B ¢ | L ] re -a.
294 w2l - 2
r ] F — SNIP
— — 8 - SNILL °
~ - i ] -0 o SN1987A e Yo
44— — .
PR T S TR N NN TN TR N ML SR T N N i r °  SNisss) %z%
ol Lo Lo el [ en %o
4000 6000 8000 10000 w0 Moo S0 G0 7000 6000 bl v v b
rest wovelength [A] 0 100 200 300 400 500 600
wavelength [A] phase (days)



- What's a Tyge llb SN progenitor?

increasin

M O, Nomoto 1993, Nature 364, 507)

Their progenitor kept only a thin hydrogen- layer ( _
at the fime of the explosion, but the mechanism is still under debate.




i What's a Tyge lib SN progeni’ror?
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Obtain information about the progenitor and the geometry of the

explosion through the direct detection in pre-explosion images, the

nebular spectral lines and the light curve fitting..
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SN 2011hs:

+

¢

Discovered q-l- vgry equy phqse . R.A.=22h57Zm11s.77, Decl=-43°23'04”08 (J2000)
(on Nov. 12.5 UT; Milisavljevic et al. 2011,CBET 290 4

Nearby SN: z=0.0064 *+ 0.0001 (from host . c
- 1 =32.11 £0.03 mag (Hy=73 km s "Mpc™’,

ission line)

\=073 and Q,,=0.27)

E(B'V)Milky Way = 0.013 mag (Schlegel et al. 1998, ApJ, 500, 525)
E.(B'V)Host= 0.158 £ 0.011 mag (using EW(NalD) relation from Turatto et al, 2003 )

Very high line velocities, resembles the fast expanding SN llb, SN2003bg
(Hamuy+09; Mazzali+09)

No significant X-ray emission is detected at the SN position (Atel 3678 Margutti+, 11).

RADIO observations available, modulation of light curves?
3
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Spectral Compo rison
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Expuansion Velocities

minimum position me8suraments
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Light Curves ,

SN

D m M(?)
- Bmax 55885.5 16.93 -15.85
- Vmax 55888.5 15.80 -16.81
Rmax 55889.5 15.28 -17.24
1 Imax 55890.5 15.01 -17.39

- (low order polynomial fit)
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"~ 50 Bluer band light curves peak

very early and much fainter..
reddening problem?
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Too high correction: intrinsic difference or different dust properties (different Rv)?¢



Light-Curve Gomparison

B [scaled mag]

R [scaled mag]
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Pseudo-Bolometric Light Curve
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Table 57. Properties of various SE-SNe.
- SN Type MB, max ne E(B—V)w: 9Nimass Ejecta mass Eyin Reference
(mag) (mag) (Mg) (Mo) (10°! erg)
2008ax  IIb  —17.32+0.50 29.92+0.29  0.4=0.1 0.07-0.15 2-5 1-6 This work
iney’ M —-17.32+£0.50 29.92+0.29  0.4=+0.1 0.07-0.15 1.9-4.0 0.7-2.1 Maurer et al. (2010a)
M elma S mOde”’ ng ~16.87 29.92 +0.29 0.3 0.06 2.9 0.5 Roming et al. (2009)
I ~17.06 29.92 +0.29 0.3 0.1 2.3 15 Tsvetkov et al. (2009)
needed 5 2008D Ib —16.30 32.16 0.6 +0.2 0.05-0.10 3-5 2-4 Soderberg et al. (2008)
32.45 0.65 0.09 7 6 Mazzali et al. (2008)
2007gr  Ic ~16.75 29.84+0.16  0.09+£0.02  0.06-0.10 2.0-3.5 1-4 Hunter et al. (2009)
2007Y  Ib/IIb ~16.20 31.43 +0.55 0.1 0.06 1-2 0.5-2.0  Stritzinger et al. (2009)
1999ex  Ib/c —17.42 33.54+0.23  0.30 =0.04 0.16 5-6 2.7 Stritzinger et al. (2002)
1993J ITb ~17.23 27.80 = 0.08 0.2 0.10-0.14 1.9-3.5 1.0-1.4 Young et al. (1995)
27.80 = 0.08 0.2 0.10 1.3 0.7 Richardson et al. (2006)




Further Obseyved SNe Ilb
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we have a sample of well observed SNe llb
waiting for being modeled
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Further Observed SNe llb:

SN 2008be
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Further Observed SNe llb:

SN 2009K,& SN 2010jr
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Fews spectra at early epochs. Nebular phase spectra (~1 year-old).....

® ...and further more (SN 2011cb, 2012dy, ect.)
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