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The promise of supernova cosmology:

No Big Bang Studying the Dark Energy of the Universe

Supernovae
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Example Early time spectr
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(mostly RTN/ESC data)

also: Stritzinger et al. 2006)

(Court. M. Stritzinger;
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|s evolution a problem?

Or extiction?

Or eeé 2

Ask theory also!
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How does the model work?

He (+H)
from binary
companion

Density ~

C+0,

B

M &, M

10 - 10° g/cm

Temperature: a few 2K

Radii:

a few 1000 km

Explosion energy:

Fusion C+C, C+0O,
O+tOY " Fei

Laminar burning

velocity:

Too little Is burned!




1'ne pnysics of turbulent compust




Numerical implementation ()

Large Eddy Simulation (LES) approach

Subgridscale turbulence model (Niemeyer & WH, 1995; Schmidt et al.,
2005, 2006)

Balance equation for turbulent
Kinetic energy on unresolved scales

nresolved scales
Y determines turbulent turbulent trans

: : . " nrésolved Bcales
velocity fluctuations v une vadae s oy WIS (T

___ force
dissipation unresolved scales

(and s;)



Numerical implementation (I1)

U seen from scales of Wilame is a discontinuity between fuel and ash;
flame propagation via Level Set Method:

associate flame front with

I={r|G(r,t)=0}

U distance function GG<O0 in fuel,
G>0 In ashes,
equation of motion:

M. Reinecke
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U simplified description of burningverything behind G=0 isosurface is
nuclear ash; depending on fuel density at burning: intermediate mass
el ements (AiMgo) or ‘“NS§E (mi xtur e



Note:

L This has become the preferred method In
many recent technical applications involving
premixed turbulenthemicalflames!
(e.g9.,Smiljanowsket al. 1997, Peters 2000,
Angelbergeiet al. 2002, Kraus 2007, ....)

LLIL TS free of adjustable parameteosice the
subgriaseale modelhas -been fixed!




A few O0generi co resul t
(Okroeve ol ut i1 ono 3D par a

N UCIear Abu ndan CeS o W7 (lwamoto et al.'88)

# 30 model (Reinecke Hillebrandt.Niemeyer)

(normalized to *¥Fe of W7)

(Travaglioet al. 2004,
alsoROpkeet al. 2006)

Mass number, A




Effects ofmetallicity

(Travaglioet al. 2005,
RoOpkeet al. 2006)

(alsoTimmeset al.
2003)




nition conditions: a reason for diversity?

RoOpke et al. (2005)
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