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We present the self-consistent treatment of the simplest, nontrivial, self-
gravitating system of degenerate neutrons, protons and electrons in $\beta$-
equilibrium within relativistic quantum statistics and the Einstein-Maxwell
equations. The impossibility of imposing the condition of local charge
neutrality on such systems is proved, consequently overcoming the traditional
Tolman-Oppenheimer-Volkoff treatment. We emphasize the crucial role of
imposing the constancy of the generalized Fermi energies. A new approach
based on the coupled system of the general relativistic Thomas-Fermi-
Einstein-Maxwell equations is presented and solved. We obtain an explicit
solution fulfilling global and not local charge neutrality by solving a
sophisticated eigenvalue problem of the general relativistic Thomas-Fermi
equation. The value of the Coulomb potential at the center of the configuration
is $eV(0)\simeq m_\pi c"2$ and the system is intrinsically stable against
Coulomb repulsion in the proton component. This approach is necessary, but
not sufficient, when strong interactions are introduced.

Comments: Letter in press, Physics Letters B (2011)

Subjects: General Relativity and Quantum Cosmology (gr-qc);
Solar and Stellar Astrophysics (astro-ph.SR); Nuclear
Theory (nucl-th)

Journal reference: Physics Letters B, Volume 701, Issue 5, p. 667-671 (2011)
DOI: 10.1016/j.physletb.2011.06.041
Cite as: arXiv:1106.4911 [gr-qc]

(orarXiv:1106.4911v1 [gr-gc] for this version)

Submission history

From: Jorge A. Rueda [view email]
[v1] Fri, 24 Jun 2011 08:54:15 GMT (67kb)

Which authors of this paper are endorsers?

We gratefully acknowledge support from

the Simons Foundation
and member institutions

(Help | Advanced search)

Download:

. PDF
. PostScript
. Other formats

Current browse context:

gr-qc
< prev | next >
new | recent | 1106

Change to browse by:

astro-ph
astro-ph.SR
nucl-th

References & Citations

. INSPIRE HEP
(refers to | cited by)
. NASA ADS

Bookmarkwhat is this?)

EEEER ] Il
B



Link back to: arXiv, form interface, contact.



