High Density QCD Phase Transitions in Compact Stars

D. Blaschke^{a,b} and H. Grigorian^{a,c}

a Fachbereich Physik, Universität Rostock, D-18051 Rostock, Germany b BLTP, Joint Institute for Nuclear Research, 141980 Dubna, Russia c Department of Physics, Yerevan State University, Yerevan, Armenia

A ”phase diagram” for rotating compact stars (angular velocity-baryon mass plane) is suggested as a heuristic tool for obtaining constraints on the equation of state of QCD at high densities [1]. It has a critical line dividing hadronic from quark core stars which is correlated with a local maximum of the moment of inertia [2] and can thus be subject to experimental verification by observation of the rotational behavior of accreting compact stars. Another characteristic line is that of the maximum mass configurations. The positions and shapes of these lines are correlated to the properties of the QCD equation of state at high densities [3]. We present investigations of different scenarios for the spin evolution of compact stars and show that the so called Z sources of quasiperiodic oscillations in low-mass X-ray binaries (LMXBs) should predominantly populate the region of the suspected phase border between hadronic and quark core stars in the phase diagram [4]. The existence of a population gap between the critical line and the black hole limit on the frequency-mass plane of LMXBs would signal the occurrence of deconfinement phase transition in accreting compact stars [2,3,4]. The absence of a such gap does not exclude the existence of deconfined quark matter in LMXBs as we show in a study of accreting strange stars [5]. The influence of color superconducting phases of quark matter on the compact star configurations, their gravitational mass and their cooling evolution is presented for generic scenarios [6] and recent observations are discussed.

References [1] D. Blaschke, H. Grigorian, G. Poghosyan, in: ”Physics of Neutron Star Interiors”, Springer LNP 578 (2001) 285.

[2] E. Chubarian, H. Grigorian, G. Poghosyan, D. Blaschke, A& A 357, 968 (2000) 968. [3] D. Blaschke, H. Grigorian, G. Poghosyan, [astro-ph/0208332]. [4] G. Poghosyan, H. Grigorian, D. Blaschke, ApJ 551 (2001) L73. [5] D. Blaschke, I. Bombaci, H. Grigorian, G. Poghosyan, New Astron. 7 (2002) 107. [6] D. Blaschke, H. Grogorian, D.N. Voskresensky, A& A 368 (2001) 561.