
General Relativistic
Radiation Hydrodynamics and

Galaxy Rotation Curves
without Dark Matter ?

F. Aguirre, L A. Núñez,
Universidad de Los Andes, Mérida Venezuela

P. S. Apostolopoulos, J. Carot y
Universitat de les Illes Ballears, Mallorca España

A. Muñoz.
Universidad del Zulia, Maracaibo Venezuela.



Dark Matter or GR for Galaxy Modeling:
to be or not to be

• Cooperstock & Tieu (2005) astro-ph/0507619 stationary, geodesic,
axial symmetric, relativistic model with no dark matter

• Korzynski  (2005) astro-ph/0508377: Cooperstock-Tieu disk is
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.





Exploring the need for Dark Matter with….
Axisymmetric, Slowly rotating configuration.
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Radiation Hydrodynamics scenario
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Pons, Ibañez, Miralles (2000) Mon. Not. R. Astr. Soc, 317, 550



Radiation Hydrodynamics scenario



Junction Conditions

And it effects 

Aguirre, Núñez T. Soldovieri Variable Eddington Factor and Radiating Slowly Rotating Bodies in 
General Relativity gr-qc/0503085 to appear CQG 2006



Seminumeric Approach
defining two auxiliary variables in terms of the Eddington and the
Flux factor

metric elements can be formally integrated from field equations



Seminumeric Approach

Field equations at the surface

Surface equations

Metric elements

Physical Variables with



A Semi-nummeric aproach
with



Dark matter ma non tropo but….

The model should be improved

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




