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S Andromedae (SN 1885)
m ~ 6 mag ==> M ~ -18 mag (D=725 kpc) Fesen et al. 1999
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Szupernova tipusok

I: nincs hidrogén
[a: eros Si1 1l
Ib: eros He |
Ic: gyenge Si |

Fényesség

II: van hidrogén
IIb: er0s He
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Szupernova-tipusok: Il-es tipus

/i

Pre-supernova star

robbanasi
mechanizmus
neutronizacio
=> kollapsz

. neutrinos emitted
=> neutron eliajulas

=> |6késhullam s 4
\Ilght emitted -

by Interaction of shock
B with collapsing envelope

energlaforras:

Lzpending remnant emitting X-rays, *
visable light, and radio waves

The collapsed stellar remnant may be

— -> 5 6 C O _ _> 5 6F e observable as a pulsar

Star brightens byru 108 times




Szupernova-tipusok: Il-es tipus

Photosphere

(~5000 K line)
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Hydrogen
envelope

Inner part: H* — opaque

Outer part: H — transparent

atoszterikus fazis késo1 fotoszférikus fazis

teljesen atlatszo maradvany: nebularis fazis



Flux {cgs)

Szupernova-tipusok: IIn tipus

strli csillagklérﬁli anyag == yiéé ullam
4

SN 2010jl in UGC5189A
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Szupernova-tipusok: Ia tipgg
mechanizmus: The progenitor of a Type Ia supernova

fehér torpe (W
termonuklearis ‘\;\.3 C.;@ @\0>

robbanasa

...which spills gas onto the
Two normal stars The more massive secondary star, causing it to
are in a binary pair. star becomes a giant... expand and become engulfed.

fenyvaltozas:
56N1 - 56Co -

\’/ The secondary, lighter star

and the core of the giant ejected, while the separation The remaining core of

rO enitor' star spiral inward within between the core and the the giant collapses and
g . a common envelope. secondary star decreases. becomes a white dwarf.

ttoscsillag

®

£
probléma:
The aging companion The white dwa

‘ N ]D ‘7 star starts swelling, spilling increases until it reaches
o gas onto the white dwarf. critical mass and explodes...
. ‘

...causing the companion
star to be ejected away.



Szupernova spektrum: P Cygni-tipusu vonalprofilok
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Szuperndova 1mposztorok

- a legnagyobb luminozitasu csﬂlagk (LBV-k)
szuper-kitoresel

’ 4 A . PSN J12355230+2755559 -~
- CSUCSfCIlyeSSG 95 . PSN J10523453+2256052 -
2010dn

-12 -- -14 mag 20100 ——

- spektrum:
H, He emisszi0s
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a Imposztoro

Szuperno

SN 2010dn
(1mpostor)




Eta Carinae

SN-1mposzto
a Tejutrendszerben

kb. 8000 fén\ﬁ'v -




SN 1mposztorok csucsienyessegel
Smith, Mauerhan & Prieto (2013)
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SN 20091p : a vegso robbanas ?

Margutti et al. (2013)

20009:
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SN 20091p : a vegso robbanas ?

Margutti et al. (2013)

spektrumok a | SN 2009ip with SALT

2012-es katoreskor: . N
S ; [2012-09-26 —
| | : - 112012-10-11 —

- 12012-10-12

széles vonalaks, i, | aoatg

szupernova

Scaled flux
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Mirdl arulkodik a szupernova tenygorbe?
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SN 2005ap 05/03 ———
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S Quimby et al. (2007)
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PTF feltedezések:

"Szupertényes szupernovak"
(Super-Luminous Supernovae)

Scaled flux (ergs™ em™ A™")

Quimby;et al. Nature 474, 487 (2011)



Problémak az értelmezéssel

1. tul nagy ma>!imé1is fenyess¢
==> tul sok {5 - 6 Mo) r Ktiv S6N1 kell
(Ia: 0.69M0)




Lehetseéges modellek 1: SN - CSM kélcsonhatas (IIn)

" * . photospherc

Rph

unshoc l{éql CSM

4/ shocked C SM

diffusion




Lehetseges modellek 1: SN - CSM kélesénhatas (1In)

energlaforras:

SN keltette
lokeéshullamok
(forward shogk,

reverse shock) N
d CSM-bCIl éS 20 D -" 60 .| 100 120 140 160 180 200

Phase since explosion [days]

Luminosity [enxis]

d SN_b an Figure 13. Fit of a hybrid ejecta~CSM interaction plus **Ni and **Co radioactive
decay LC model (solid red curve) to the ROTSE LC of SLSN 2006gy.
The parameters for this model are the following: 8 = 0, n = 12, 5 = 0,
Egq = 44 1P erg. M-:_i = A40Ma. Mogy = S Mg, .Ffp = 5 % 10! cm,

pesnn = 1.5 % 1072 g em™?, and My; = 2 M. The dashed curve shows the

Chatzopoulos, Wheeler & Vinko (2012)



Lehetséges modellek 2: magnetar: = #° ..

energiaforras:

forgd magnesezett
neutroncsillag
(magnetar)
fekezodese a ™y
SN maradvanyban

absolute magnitude
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Lehetseges modellek 3: par-inst
J

ilitas (PT)

energlaforras:

nagy tomegu
csillag gravitacios
kollapszusa
elektron-pozi
parkeltes miat

nm

Fraley (1968)
Fryer, Woosley & Heger (2001)
Smith et al. (2007)
Chatzopoulos et al. (2012)



Lehetseges modellek 3: par-instabilitas

P60 r-band photometry
P200 r-band photometry
Keck synthetic photometry
P48 R-band photometry

SN 2007bi (Ic); T EEE

SN 1987A (x10; bolometric)
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Moses z=0.101

Lehetseges modellek 3: par-instabilitas
SN 2010kd (Ic) hasonlé a 2007bj-hez

My; ~ 10 Mo
M¢y ~ 20-30 Mo
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Koszonom a figyelmet!




Tamogatok

OTKANN 107637  SZTE / 4 MTACSFK

McDonald Observatory

THE UNIVERSITY OF TEXKAS AT AUSTIN

AST-1109801 Univ. Texas at Austin



Tamogatok

Jelen kutatasi eredmenyek megjeleneset
.impulzuslézerek alkalmazasa az anyagtudomanyban
és a biofotonikaban" cimi,
TAMOP-4.2.2.A-11/1/KONV-2012-0060
azonositoszamu projekt tamogatja. A projekt az Europai Unio
tamogatasaval, az Europai Szocialis Alap tarsfinanszirozasaval
valosul meg.
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