– 151 –

Properties of Strange Quark Matter Stars

Ch. Kettner, F. Weber, M. K. Weigel, and N. K. Glendenning^a

a Nuclear Science Div. and Inst. for Nuclear & Particle Astrophysics, LBNL, Berkely, CA 94720, USA

We determine all possible equilibrium sequences of compact strange-matter stars with nuclear crusts, which range from massive strange stars to strange white-dwarf-like objects (strange dwarfs). The properties of such stars are compared with those of their non-strange counterparts, – neutron stars and ordinary white dwarfs.

The main emphasize of this paper is on strange dwarfs, which we divide into two distinct categories. The first one consists of a core of strange matter enveloped within ordinary white dwarf matter. Such stars are hydrostatically stable with or without the strange core and are therefore referred to as ‘trivial’ strange dwarfs. This is different for the second category which forms an entirely new class of dwarf stars that contain nuclear material up to ∼ 4×10^4 times denser than in ordinary white dwarfs of average mass, M ∼ 0.6 M_⊙, and still about 400 times denser than in the densest white dwarfs. The entire family of such dwarfs, denoted dense strange dwarfs, owes its hydrostatic stability to the strange core.

One of the striking features of strange dwarfs is that the entire sequence from the maximum-mass strange star to the maximum-mass strange dwarf is stable to radial oscillations. The minimum-mass star is only conditionally stable, and the sequences on both sides are stable. Such a stable, continuous connection does not exist between ordinary white dwarfs and neutron stars, which are known to be separated by a broad range of unstable stars. As a result, we find an expansive range of very-low-mass (planetary-like) strange-matter stars (masses even below ∼ 10^{−4} M_⊙ are possible) that arise as natural dark-matter candidates, which, if abundant enough in our Galaxy, should be seen in the gravitational microlensing searches that are presently being performed.

Details are presented in the following references.

References

[1] F. Weber, Ch. Kettner, and N. K. Glendenning, “Properties of Strange-Matter Stars”, AIP Conference Proceedings 327, NUCLEI IN THE COSMOS III, Eds. M. Busso, R. Gallino, and C. M. Raiteri, AIOP 1995, p. 485

[2] F. Weber, Ch. Kettner, M. K. Weigel, and N. K. Glendenning, “Strange-Matter Stars”, in: Proceedings of the International Symposium on Strangeness and Quark Matter, Eds. G. Vassiliadis, A. D. Panagiotou, S. Kumar, and J. Madsen, World Scientific, 1995, p. 308

[3] Ch. Kettner, F. Weber, M. K. Weigel, and N. K. Glendenning, “Stability of Strange Quark Stars against Radial Oscillations”, in: Proceedings of the International Symposium on Strangeness and Quark Matter, Eds. G. Vassiliadis, A. D. Panagiotou, S. Kumar, and J. Madsen, World Scientific, 1995, p. 333

[4] N. K. Glendenning, Ch. Kettner, and F. Weber, “From Strange Stars to Strange Dwarfs”, Astrophysical J. 450 (1995) 253

[5] F. Weber and N. K. Glendenning, “Fast Pulsars, Strange Stars and Strange Dwarfs”, in: Proceedings of the 17^{th} Texas Symposium on Relativistic Astrophysics and Cosmology, December 12–16, 1994, Munich, Germany, ed. by H. Böhringer, G. E. Morfill, and J. Trümper, Annals of the New York Academy of Sciences, Vol. 759, 1995, p. 303

[6] N. K. Glendenning, Ch. Kettner, and F. Weber, “Possible New Class of Dense White Dwarfs”, in: Proceedings of the International Workshop Strangeness ’95, January 4–7, 1995, Tucson, Arizona, ed. by J. Rafelski, American Institute of Physics, New York, 1995, p. 46

[7] F. Weber, N. K. Glendenning, Ch. Schaab, and M. K. Weigel, “Strange Matter and Strange Stars”, Proceedings to the Ringberg Workshop ’95, Max-Planck Institute for Astrophysics, Garching, Germany, 1995, (LBL–37264)

[8] N. K. Glendenning, Ch. Kettner, and F. Weber, “Possible New Class of Dense White Dwarfs”, Phys. Rev. Lett. 74 (1995) 3519

[9] I. Peterson, “Quark matters: Birth of a strange dwarf”, Science News 147 (1995) 295

[10] M. Chown, “Strange Stars the size of planets”, New Scientist (May 1995) 19