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» Moment formalism (Thorne 1981; Shibata et al. 2011)
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Closure relation ( “jJR

» Optically Thick

assume small ‘anisotropy’ of f(x,t)

£ (1,00, X%) = T, (v, X°) + T2(v, X + £22(v, X)L

J(V) =4y’ f,
Hi, = 4av>f2
1
L ==J,,h*+
(v) 3 (v)
1
abc _ (a |y be)
|\I(V) _gH(V)h

87
_V3 fzab

fp

L*° =%J h,

Eddington Closure

hab - gab + uaub

» Optically thick and thin regions are
smoothly connected using variable
Eddington factor (Livermore (1984))

P = 7;78Tcg) = 7;78 (‘]ucud +H Uy + Lcd)

Takahashi, Ohsuga, Sekiguchi, Inoue, & Tomida
ApJ (2013)
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» Optically Thin (Thanks to # %.)

assume ‘definite direction’ of f(x,t)
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» Diffusion limit OFIH

Godunov &S diffusion flux Z IR L5 UNBTBETE (sekora & Stone 2010)
Mﬂi_ e #ﬁIE"a’: MA% (Audit et al. 2002)

MPA group (Obergalinger 2011), Caltech group (O’Connor & Ott 2012),..
BE/RBYIC diffusion flux ICAL Y FERTWBTIL—THH )

A IR ERAETREZ A Y TIVEE S
B, FEBDRIEE : REFICEMICEVLDTOEVLDTALHLIELS
TECEN TREHER [ FTEEX
Implicit-Explicit Runge-Kutta scheme DR (Pareschi & Russo 2005)
HEIEZEHTVS (REABGLTHLEFIWVWEZ D)
74V VHENE (BIRFRERDD 5)EKEEIRTHE < (MPA group)
GR Resistive MHD (Bucciantini & Del Zanna 2012; Dionysopoulou et al. 2012)
GR force-free (Alic et al. 2012)
GR RadiationHydro (Roedig et al. 2012)




20124EE R R @ © Grey FARRERIZ L D KEE

3 R B D — BFE ) S E]‘{f‘ﬁi Al ROk )J
CEgajiife. R O G R MR S R A I’
0.5 | ' ' ] . "'mdpoums f‘%u :
EREIS
g
C4 . R
I3
.5 .5: 8
E 0.3 : e : Co 5o o : i
T 5 10 20 50 100 200 500 10002000 5000 5 10 20 50 100 200 500 10002000 5000
g Radius, r [km] Radius, r [km]
= (c) (d)
8 o2+ 4 S s o .
(T
01 r .
0 1 I L 0.1 T
10 100 1000 St . i Do : s
RadiUS [km] 5 10 20 50 100 200 500 10002000 5000 5 10 20 50 100 200 500 10002000 5000
Radius, r [km] Radius, r[km]
14 | Multi-D GR RadHydro based on ] 12y # 1D GR Boltzmann
_ 1z} Moment method ] = 10} "N Liebendoerfer+ 2001
N o
5 § st ]
8 = ey :
D =
- S \
g_ "E’ 4r SrmooTUeeeecacoces
= Ll
Ll 2 ]
0 1 I 2 I 3
10 10 10
Radius [km] Radius [km]




20124
i) O — i) i

» EMER(FEER) [ICEORNIRO—RZAE
R AR 2B

R © Grey BERIEIC X 5 KE &
(LR RN S XA A)

YRR ILY <

» Evolution scheme - implicit-explicit (IMEX) Runge-Kutta

Pareschi & Russo J. Sci. Comp. 25, 129 (2005)
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