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. Dark Matter or GR for Galaxy Modeling:
—

& to be or not to be

i

,,“J} « Cooperstock & Tieu (2005) astro-ph/0507619 stationary, geodesic,
f’ﬂ axial symmetric, relativistic model with no dark matter

fl'l.f « Korzynski (2005) astro-ph/0508377:. Cooperstock-Tieu disk is

x| singular

* Vogt and Letelier (2005) astro-ph/0510750: Cooperstock-Tieu
singular disk has exotic matter

« Garfinkle (2005) gr-qc/051108 Even GR models need dark matter.
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Exploring the need for Dark Matter with....

Axisymmetric, Slowly rotating configuration. a~D~Grwy K1
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B ds® = e?f {qu2 2 2dudr} — (r® + & cos® 0)d6” + 26€*” sin” 0 {1 — %} dud¢

1%
—2e%8 & sin? fdrd¢ — sin® 6 {r2 + &% + 2a2 sin® 6— } do?.

217 0)r?
where V =¢%° ('r— B, H0)r )

72 4 &2 cos? 6

Energy Momentum Tensor
1 1
T = (p+ P+ 3(6r=P)) s = (P+ 3or = P)) g
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R e e S
= I(r,t m, v)dS cosp dO dv dt,

1 o0 -1 1 -1
= —/ dv / du I(T, iR, V), S —/ dv / du ”’I(T’t;ﬁ: V)
2 0 1 2 0 1

o =
= —/ dv / dp Nzl(r’t;ﬁ’ V)
2 0 1
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with f=£ and X=Z
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5 }: 0<f<1 and 1Sx(f)sl
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o —lix=o 3

"fllslﬁ f2$xS1 and ——:|_—X'S—S——X

- Pons, Ibainez, Miralles (2000) Mon. Not. R. Astr. Soc, 317,
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%~ Radiation Hydrodynamics scenario

d d
= Closure x(f) aﬂ o1 32,5‘ £=0
| LorentzEddington (LE) 5 2./4-3f 2 0
Bowers-Wilson 2 (1-f+3f%) 2 —
Janka (Monte Carlo) (MC) 2 (L4350 +5147) 2.28 0
Mazimum Packing (MP) s (1—-2f +4f%) 2 —4
Minerbo (Mi) x(f)=1-2L where f=cothx—1 2 0
Levermore-Pomraning X (f) = fcothf where f=cothf— % 1 0
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Junction Conditions

- : . a’dr 2 M,
mie (1+a) ~ a= 1+w2 1 —wyg—— = [Pa + PRa — Fu]l ® «
o R S AN IR S E ( s *)-- o =
: oTa 1 — Wy 20
ﬁla(l-{-a)za:} : 1;“ a [pa-i—pRa,—fa]%a
And it effects ( 5= e ) ( + ma)
Closure Jr=a €
, 3 4 F,
Lorentz-Eddington 5 < fLElreq <1 A<eg <A1+ gp—
Bowers- Wilson % < fBwl,—y <1 A<egw <A (1 - 2‘%)
Janka (Monte Carlo) | 0.39 < faycl,—y <1 | A<epyc <A (1 + 1.545%)
Mazximum Packing % < fupl,—, <1 A<eyp <A (1 +3?)
Minerbo 0.40 < fupl—y, <1 A<ey <A (1 + 1.488?)
— 3| Levermore-Pomraning frpl._, =1 eLp = A

Aguirre, Nuiiez T. Soldovieri Variable Eddington Factor and Radiating Slowly Rotatlng Bodies in .;»
- General Relativity gr-qc10503085 to appear CQG 2006
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Semlnumerlc Approach
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~ defining two auxiliary varlables in terms of the Eddington and the
- Flux factor

5 PP Fowi(pton—7F) _ Pwept Hx—f—wall = )F
= 1+ w, s 1+ w,

= ptpr—F—w,(P+P—F) _P—wP+3(1=f—walx=FF
p= =
1+ w, 1+ w,

- metric elements can be formally integrated from field equations

=

g =
,B(u,'r)=/ 27r?(p+2}i)dF and ﬁi(u,r):/ 4w 72 pdr
a 1 0
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o Semlnumerlc Approach
= -

\(u‘r)—

q;

? 3L T ——
B pst(r)pa(v)  Plu, 7') = Po(r) Py :
# > t t: i§

4 |
pha ] SR et e ;
-‘i«'}ﬁ pst(T = a(u))pd(u) - (A, F,9,and derlvatlve@t(r = a(u))Py(u) = P(A, F, Q, and derivatives) §
S : ;

;;‘,ff Field equations at the surface

R Gy (‘6 (ﬁ(u, r), P(u, 7')) )11 (5(% r), P(u, 7')) , and derivatives) =Ty (p, prs P, P, F,wr, wg, D)

| -

Surface equations . 0
E i roo) F_2L+(1-F)@-1)
F A
PR F L (Pa)o FQ2R 2FQ x(f)fa
| A AR R T (P“ 5 (f)_l))+(9 1)( pa @ 24

,% Metric elements &
i
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r ~ ﬁ r =
B (u,r) = / 21rF(p+—~)dF and m(u,r)= / 4w 72 pdr
a ()

1 —i 2

Physical Variables & with

Gy (ﬂ (ﬁ(u, r), P(u, 1')) ) (ﬁ(u, r), P(u, 'r)) ,and derivativ&) = T, (P, Pr;
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A Semi-nummeric aproach

= 3’:~(2u) = g3l —F) md P= hg) ((11__907(%)5) with  d{u) = %A??Q_-la)'

- -3 .
welccidad (2/3«10 wvic) velccidad tangencial(2/3x<10 v/ /c)
o T T T T .39 T T T T

factor de Eddington ((x) factor flujo f)
0.95= T T T T o.939 T T T T
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Dark matter ma non tropo but....

-,

The model should be improved

&= l&_ llaﬁ_}.
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We have found a rotating configuration where radiation
variables are determinant to give this particuar velocity profile
but .... Tt is low eccentricity and contracting configuration.

It seams that at least for this globular configurations matching
up to it second order should be explored
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