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Effects of Fallback by Hydrogen Envelope?
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Effects of Fallback by Hydrogen Envelope?

__Zhang et al. 2008
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How does the hydrogen envelope affect fallback?

. . Calculation of spherically symmetric 1D fluid in
progenitors with "only" different hydrogen envelope
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progenitors with "only" different hydrogen envelope
20

6. Initial Condition

— —o  Black: type Il (Hydrogen: Rich)
— 10 | '15 _ —4 —
8 S Z=10"%Z,, M s = 18M
oy 1077 % Woosley+02
> 106 10 g Red: type llb (Hydrogen: Poor)
. Is Remove hydrogen envelope from
R 1071 . & type Il progenitor

gt = (Method: Matzner+99)

1018 0

108 1010 1012
Radius lem |



14
How does the hydrogen envelope affect fallback?

. . Calculation of spherically symmetric 1D fluid in
progenitors with "only" different hydrogen envelope
20

106_ .................... Initial Condition

— - —o  Black: type Il (Hydrogen: Rich)
T 10 ‘ — 104 —
s S Z=10"%Z,, My s = 18M
oy 1077 % Woosley+02
> 0 = Red: type llb (Hydrogen: Poor)
2 Is Remove hydrogen envelope from
] 1071 & type Il progenitor

gt = (Method: Matzner+99)

1018 0

108 1010 1012
Radius lem |



How does the hydrogen envelope affect fallback?

. . Calculation of spherically symmetric 1D fluid in
progenitors with "only" different hydrogen envelope
Code: Athena++ (Stone+20) :

Equations: pure hydro + self-gravity

op B
0,
g: FV - (pu®u+ P7) = pg
oe

5 TV luletp)t=pu-g
p=e@y—1),y=5/3
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How does the hydrogen envelope affect fallback?

Code: Athena++ (Stone+20)
Equations: pure hydro + self-gravity

op _
5’75 | V (pU)—O
0
gflV“@u®u+Pﬂ=pg
Oe
5 TV luletp)t=pu-g

p=e@y—1),y=5/3

Calculation of spherically symmetric 1D fluid in
progenitors with "only" different hydrogen envelope

:Explosions: Thermal bomb

tInject internal energy (Eip;) at 10’cm
: —Calcurate total energy of ejecta as

rexplosion energy (Eexp)

:Put Einj to reproduce E,, , =~ 1()48_52erg

%
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Results : Shock evolution (E. . = 8 X 10°Yerg)
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Results : Shock evolution (E. . = 8 X 10°Yerg)
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Results : Weak Explosion (E =/ X IOSOerg)
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Left panel: Strong fallback due to the reverse shock!
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Results : Strong Explosion (E = 2 X 1()5lerg)
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Result: Explosion energy and the remnant mass

Explosion energy (E,,,) : the total energy of ejecta
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Result: Explosion energy and the remnant mass

Explosion energy (E,,,
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Result: Explosion energy and the remnant mass
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Result: Explosion energy and the remnant mass

Explosion energy (E,,,) : the total energy of ejecta
E.p ~ total energy of progenitor + E;;

exp
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Result: Explosion energy and the remnant mass °
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Result: Explosion energy and the remnant mass

. Parameter search:
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Approximation of Core region
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How to make Inner region

Self-gravity of thin matter
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Result : Explosion energy and M -
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Result : Normalized Explosion energy and /M -
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Discussion : Hydrogen Envelope Value vs M -
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Discussion : Hydrogen Envelope Value vs M -
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Discussion : Hydrogen Envelope Value vs M -
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