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Kinetic Energy (10°'ergs)
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Gaps Between Observations and Theory
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Our final goal
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Current status

Successful Explosion,

ﬁirst principal simulation\

but low explosion energy

We still have to explain

*Explosion energy

*Two branches
k-Ejected elements .......
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Toward Full 3DGR Multi-Energy
v-Transport Models
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Toward Full 3DGR Multi-Energy
v-Transport Models
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BSSN equations (17 variables)
—20:1&3-3'
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Hydrodynamic equations (6 variables)
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e /7Si + 95/ (Siv? + aPs!) =

— [Sﬂaﬁa — Si0;8% — 205580 + ae (S — Py) 877" /2
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Neutrino Radiation equations (12x20 variables)




Numerical Method

Explicit updating part Implicit updating part

V75 Explicit updating part
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=+ Sadv,sn + Sgrvn =0

Implicit updating part
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1 1
+ Sadv,eﬂ—l_ -+ Symn_l_ — (0




Numerical Method

G ==> geometrical variables G.Q &P (G Q ) _
Q ==> conservative variables \L Geometrical updating part
P ==> primitive variables G 1, Q" & P*(G™, Q")

i Explicit updating part, Eq.(32)

[ GTl—l-l’Q* & P*(G’rt—l—qu*)
|

| Q(P™!) — Q* | |
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_ p _
U4
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Numerical Method
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Numerical Method
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of (P)
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About Lepton Number Conservation
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About Lepton Number Conservation
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About Lepton Number Conservation
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FATHAREDLEER

progenitor:  “s15s7b2” in Woosley & Weaver 1995
EOS : Lattimer&Swesty,'91 (K=220MeV)

SRTEXREZRER:

Process reference
NVe < € P Bruenn (1985); Rampp & Janka (2002b)
Ple <> €Tn Bruenn (1985); Rampp & Janka (2002b)
veA«— e~ A"  Bruenn (1985); Rampp & Janka (2002b)
Up < Up Bruenn (1985); Rampp & Janka (2002h)
vn < vn Bruenn (1985); Rampp & Janka (2002h)
vA —vA Bruenn (1985); Rampp & Janka (2002h)
ver o pe* Bruenn (1985)
e et — vi Bruenn (1985)
NN < vuNN Hannestad & Raffelt (1998)




FATHAREDLEER

(1) Central evolution during collapse phase
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Our momentum scheme correctly captures Agile-Boltztran

central evolution Vertex



FATHAREDLEER

(2) Neutrino profiles
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Neutrino luminosities and

energies show consistent results
with AGILE-Boltztran
(KT+, in prep.)




Toward Full 3DGR Multi-Energy
v-Transport Models

Garching group &M ELER

Closure relation M1 analytical Variable Eddington
Dimension 3D (cartesian) 2D (spherical)

GR (metric solver) BSSN CFC approximation
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*3D Full GR, Multi-energy neutrino hydro codeZ Bl %
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