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Classification/taxonomy of SNe

la - St
Typel-noH b - He

Ib/c - no St

lc - no He
lI-P - plateau

II-P/L - no narrow lines

[I-P/L/n lI-L - linear decline

Typell - H

lIn - narrow lines

lIb - transition to Ib
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Diversity of core-collapse supernovae (CCSNe)

(NOT TO SCALE)
Helium

Helium
Helium

Type II-P/L Type Ilb Type Ib Type Ic (?)




STRIPPED ENVELOPE SUPERNOVAE (SNe)
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Talk Outline

1) The mass-loss rate assumption

2) Metallicity effects



MESA

» Additions/changes - Gilkis, Vink, Eldridge
& Tout (MNRAS, 2019)

 Mass transfer efficiency
» Accretion + mixing

 Winds

Modules for Experiments in Stellar Astrophysics - Paxton et al. 2011,2013,2015,2018



MESA

 Additions/changes - Gilkis, Vink,
Eldridge & Tout (MNRAS, 2019)

« Mass transfer efficiency
* Accretion + mixing

* Winds

Modules for Experiments in Stellar Astrophysics - Paxton et al. 2011,2013,2015,2018

Credit: ESA/Hubble & NASA; Acknowledgement: Judy Schmidt



MESA

 Additions/changes - Gilkis, Vink,
Eldridge & Tout (MNRAS, 2019)

« Mass transfer efficiency

* Accretion + mixing

Modules for Experiments in Stellar Astrophysics - Paxton et al. 2011,2013,2015,2018

Credit: ESA/Hubble & NASA; Acknowledgement: Judy Schmidt



source:

spaceplace.nasa.gov/interstellar/en/

log {dM/dt) {Ms/vr)

-10

Vink (2017)

LI B o o s Y L L L L L L L
O
- A J
- O w J
— |:|._3 —
| Y
- O 4
A ES
- O A " J
- O i
O Fi
it 3
- o J
PRI T T T T T T T T T Y T T B M A
2 3 4 5 6 7

log(L/Ly)

log Mdol

log Mdot

-3.5

—-4.0

-5.0

-3.5

-4.0

—-4.5

5.0

Nugis & Lamers (2000)

WN—stars

]
.
.
0
¢ o 0 A
. .
o & ] ra
™ ? 8]
.
L] .
C ® Y > (.85
. o s 4 3
< 0.60<Y<0.85
% A Y < 0.80
.

— L 1 L 1 — 1
9.0 5.2 5.4 5.6 5.8 6.0
log L/Lg

WC—stars
[
O L ]
O@ ° - L ]
o] %
87 o
o ®,
o~ o” & o Z < 0.50
o ® Z > 0350
® WO slars
' s i | i | ' | | ' |
5.0 5.2 5.4 5.8 3.8 6.0
log L/Lg




source:

spaceplace.nasa.gov/interstellar/en/

—1
-6

P

-y

T

il

=2

T -8

o

=

=

B0

=
-10
-12

Vink (2017)

O

2 3

1 5 6
log(L/Ly)

log Mdot

-4.0

—-4.5

5.0

Nugis & Lamers (2000)

WN—stars

P
O A
Y o= 0.85
- L ]
< 0.60<Y<0.85
% A Y < 0.80
)
[ R SR TR R
5.2 5.4 5.6 5.8 6.0
log L/Lg
WC—stars
*
[
O L ]
.:? . . -
o] %
87 o
o ®,
o~ o” & o Z <050
o ® Z > 0350
® WO slars
' s | | s ' | | ' |
5.0 5.2 5.4 5.8 3.8 6.0




logo(L/La)

5 | I T I [ :
.......................................... X ) X/
4.5 e [ \ |
E _.';9"5&#. ‘&'-}- ““““““““““““““““““““ \
>, .._;;4 ,/ hhhhhh \
N /~ - \
§ l/ \\ \\
/ \ )
“r i lli -
-=-Vink (2017) \
-------- Nugis & Lamers (2000) \/
3.5 1
3 i —
5.2 4.8 4.6 4.4 4.2 3.8 3.6 3.4

logIO(Teﬂ’/K)



logo(L/Lo)

.......................
....

................
.....

y —--dﬂ-lﬂll—ﬁ-—-—ll

gy |--P=5d (V17)
---------- P = 5d (NL00)
? = 10d (V17)
= 10d (NL00) \ \ \

—P = 18d (V17) \\ \\\ \\ \\\ \\\ \\ \\\ \\ \\ \\ j/!
""""" P, =18d (NLO00) \ Vo U \ \ W\ N
P = 33d (V17) \ VARRS SOV
---------- P = 33d (NL0O) VLN \‘/
~-B = 60d (V17) \\ \‘\ AN \\\‘ |
""""" P, = 60d (NL0O) \ \ \\ \\5 \1}“‘
~—-P = 110d (V17) AR ./
---------- P, = 110d (NL0O) oV N
P, = 201d (V17) NN N
IIIIIIIIII P —201d (NLOO) ‘\\ \\ \J
—P,=367d N\
% NLOO )

2_% ALY »

2 !
5 4.8 4.6 4.4 4I2 ) : '
. . 4
3.8 3.6

log(Terr /K)

3.4



logy (L/ Lg )

5.6 I I I I I I I |
5.4
!
5.2 i
b=
5 F 5 _
w7 W
4.8 L
--------- SN 1993] X, WWWWW—W
—+-SN 2008ax W vV VV \
——SN 2011dh X
4.6 ——SN 2013df \
-« -SN 2016gkg 4
v Z =0.019 (V17) \Vav/. /A%
X Z = 0.019 (NL00) \ X
4.4 I 1 I I I 1 == I I
5.2 5 4.8 4.6 4.4 4.2 4 3.8 3.6



logy (L/ Lg )

5.6 I I | | | I I
D
5.4 VW 00 OO0 O0HDo 8 &P 0D i
v 4 T ®
X W o o OOF, © oo 0o @O0 ©
5.2 |- v \4 " O i 00 -
¥ O © -mmmmm - G};OOG@ a &
SRR W i
> v “\ - .lB O ]
VVW\ a4
v VYV v W \ vj;
4.8 % \“ | a OO -
| SN 1993] L WO O
—+-SN 2008ax
SN 2011dh &%V v VVVYV W NAA AU
SN 2013df X S
4.6 . -SN 2016gkg R o
O Z =0.019 ' ch
V Z =0.019 (V17) \ Vav /A
X Z =0.019 (NL0O0) N X
4.4 I 1 l l l 1 - l
5.2 5 4.8 4.6 4.4 4.2 4 3.8 3.6

3.4



log, (L/ Le )

5.6 I I I I I I I I

00 00 OXRDo 8B DD

W V 1
o 00t © coom 00 @O0 © | ©

v \ O | ©O
a7 O o 600 @ ® &
X X’WV\“W 4 i S ©
B “\ - .lB O
\ )OW
v vV VW VIRV
: . 04

......... SN 1993J Maund+ 2004
—+-SN 2008ax Folatelli+ 2015

——SN 2011dh pMaund+2011
——SN 2013df

4.0« -SN 2016gkg Kilpatrick+ 2017
O 7—0.19

v Z =0.019 (V17) | V

X Z =0.019 (NL00) ‘. V;ﬁ

4.4 I I I I l 1 - I I
5.2 5 4.8 4.6 4.4 4.2 4 3.8 3.6



</ Z = 0.019 (V17)

X Z = 0.019 (NLOO)

-0.5

M /M,



10g10(R/R®)

2.5

1.5

i | | | | T Z = 0.019 (V17)

| X 7 =0.019 (NL00)

| ——-My /Mg = 0.001

A AV ov V W Vv

V4 v Wv X %

! VV X

VVV VW W

i \V4 VWW VW
_: VV V V =

| \V/ Y VA

| X w

| X \V4

v v e ALV .

-V v ;%

| \V4

i Xy IV VY -
<y v

i | | | | |

0.01 0.02 0.03 0.04 0.05 0.06



Metallicity effects
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Summary

* Mass-loss assumption crucial
for leftover hydrogen (SNe Ilb)

» Metallicity-dependant relation
between leftover hydrogen
mass and progenttor size
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