Critical Phenomena in (Classical) Gravitational Collapse

Matthew W. Choptuik Center for Relativity The University of Texas at Austin Austin, TX, 78712-1081 matt@infeld.ph.utexas.edu

August 27, 2005

References

[1] “Critical Behaviour in Massless Scalar Field Collapse.”, M.W. Choptuik, in Approaches to Numerical Relativity, R. d’Inverno, ed., 202–222 (1992)

[2] “Universality and Scaling in Gravitational Collapse of a Massless Scalar Field”, M.W. Choptuik, Phys. Rev. Lett. 70, 9–12 (1993)

[3] “Applications of Numerical Relativity: Critical Behavior and Black- Hole Containing Spacetimes”, C.R. Evans, in Proceedings of General Relativity and Gravitation 1992, R.J. Gleiser, C.N. Kozameh and O.M. Moreschi eds., IOP Publishing, Bristol, 41-57 (1993)

[4] “Cosmic Censorship”, D. M. Eardley, in Texas/PASCOS ’92: Relativistic Astrophysics and Particle Cosmology, Ann. N. Y. Acad. Sci., 688, 408-417, (1993)

[5] “Critical Behavior and Scaling in Vacuum Axisymmetric Gravitational Collapse”, A.M. Abrahams and C.R. Evans, Physical Review Letters, 70, 2980-2983 (1993)

[6] “Numerical Investigation of Cosmological Singularities”, B. Berger and V. Moncrief, Physical Review D, 48, 4676-4687 (1993)

[7] “The Fourth Law of Black Hole Thermodynamics”, C.O. Lousto, Nuclear Physics B, 410, 155-172 (1993)

[8] “Critical Behaviour in Massless Scalar Field Collapse”, M.W. Choptuik, in Deterministic Chaos in General Relativity, Hobill, Burd & Coley, eds., 155–175 (1994)

[9] “Universality and Scaling at the Onset of Quantum Black-Hole Formation”, A. Strominger and L. Thorlacius, Physical Review Letters, 72, 1584-1587 (1994)

[10] “Critical Phenomena and Self-similarity in the Gravitational Collapse of Radiation Fluid”, C.R. Evans and J.S. Coleman, Physical Review Letters, 72, 1782-1785 (1994)

[11] “Universality in Axisymmetric Vacuum Collapse”, A.M. Abrahams and C.R. Evans, Physical Review D, 49, 3998-4003 (1994)

[12] “Newman-Penrose Constants and the Tails of Self-gravitating Waves”, R. Gomez, J. Winicour and B.G. Schmidt, Physical Review D, 49, 2828-2836 (1994)

[13] “Late-time Behaviour of Stellar Collapse and Explosions II: Nonlinear Evolution”, C. Gundlach, R.H. Price and J. Pullin, Physical Review D, 49, 890-899 (1994)

[14] “Universal Approach to Cosmological Singularities in Two-dimensional Dilaton Gravity”, G.R. Martin and F.D. Mazzitelli, Physical Review D, 50, 613-617 (1994)

[15] “Computational Relativity”, R. Matzner, in SILARG VIII, P. Letelier ed., in press (1994)

[16] “Critical Behavior of Black Hole Formation in Scalar Wave Collapse”, Y. Oshiro, K. Nakamura and A. Tomimatsu, Prog. Theor. Phys., 91, 1265-1270 (1994)

[17] “Exact Solution for Scalar Field Collapse” V. Husain, E. Martinez and D. Nunez, Physical Review D, 50, 3783-3786 (1994)

[18] “Smoothed Particle Interpolation”, P. Laguna, LANL preprint astroph/940262, (1994)

[19] “Analytic Example of Critical Behaviour in Scalar Field Collapse”, P.R. Brady, preprint NCL93-TP17, to appear in Classical and Quantum Gravity, (1994)

[20] “Discrete Self-similarity and Critical Point Behaviour in Fluctuations About Extremal Black Holes”, J. Traschen, Physical Review D, 50, 7144-7149 (1994)

[21] “Structure of the Inner Singularity of a Spherical Black Hole” A. Bonanno et al, preprint gr-qc/9403019, submitted to Physical Review Letters (1994)

[22] “Radiation Collapse and Gravitational Waves in Three Dimensions”, V. Husain, Physical Review D, 50, 2361-2363 (1994)

[23] “General Relativistic Scalar Field Models in the Large”, P. Huebner, LANL preprint gr-qc/9408012, submitted to Physical Review D (1994)

[24] “New Look at the Critical Behaviour Near the Threshold of Black Hole Formation in the Russo-Susskind-Thorlacius Model”, J.-G. Zhou, H. Müller-Kirsten and M.-Z. Yang, Physical Review D51, R314-R318, (1995)

[25] “Phase Transition in Spherically Symmetric Gravitational Collapse of a Massless Scalar Field” Y. Kiem, LANL preprint hep-th/9407100, submitted to Physical Review Letters (1994)

[26] “Exact Solutions for Gravitational Collapse with a Dilaton Field in Arbitrary Dimensions”, T. Maki and K. Shiraishi, Classical and Quantum Gravity, 12, 159-172 (1995)

[27] “Masses of Spindle and Cylindrical Naked Singularities”, Takeshi Chiba, Ken-ichi Nakao and Takashi Nakamura, to appear in Proceedings of the Seventh Marcel Grossmann Meeting (1994)

[28] “Critical Trapping of a Spherical Scalar Field”, Sean Hayward, to appear in Proceedings of the Seventh Marcel Grossmann Meeting (1994)

[29] “Exact Einstein-Scalar Field Solutions for Formation of Black Holes in a Cosmological Setting”, Oleg A. Fonarev, Classical and Quantum Gravity, 12, 1739-1752, (1995)

[30] “A Method for Calculating the Structure of (Singular) Space-times in the Large”, Peter Huebner, LANL preprint gr-qc/9409029 (1994)

[31] “Self-similar Scalar Field Collapse Naked Singularities and Critical Behaviour”, Patrick R Brady, Physical Review D, 51, 4168-4176 (1995)

[32] “Is there a Connection Between No-hair Behavior and Universality in Gravitational Collapse?”, Jorge Pullin, LANL preprint gr-qc/9409044 (1994)

[33] “An Analytic Model with Critical Behavior in Black Hole Formation”, Tatsuhiko Koike and Takashi Mishima, Physical Review D, 51, 4045- 4053 (1995)

[34] “Choptuik Scaling in Null Coordinates”, David Garfinkle, LANL preprint gr-qc/9412008 (1994)

[35] “Phase Transition for Gravitationally Collapsing Dust Shells in 2+1 Dimensions”, Yoav Peleg and Alan R. Steif, Physical Review D, 51, 3992-3996 (1995)

[36] “Universality and Scaling in Black Hole Formation”, P.C. Argyres, LANL preprint astro-ph/9412046 (1994)

[37] “Effective Two-Dimensional Description From Critical Phenomena In Black Holes”, C.O. Lousto, Barcelona, Autonoma U., preprint UAB- FT-350 (1994)

[38] “Adaptive Mesh Refinement in Numerical Relativity”, J. Masso, E. Seidel and P. Walker, LANL preprint gr-qc/9412057 (1994)

[39] “Universal Scaling and Echoing in Gravitational Collapse of a Complex Scalar Field”, E. W. Hirschmann and D. M. Eardley, Physical Review D, 51, 4198-4207 (1995)

[40] “Numerical Black Holes: A Moving Grid Approach”, C. Bona, J. Masso and J. Stela, LANL preprint gr-qc/9412070 (1994)

[41] “Critical Behavior of Dimensionally Continued Black Holes”, J. Muniain and D. Piriz, LANL preprint gr-qc/9502029 (1995)

[42] “Critical Behaviour in Gravitational Collapse of Radiation Fluid— A Renormalization Group (Linear Perturbation) Analysis”, T. Koike, T. Hara, S .Adachi, LANL preprint gr-qc/9503007 (1995)

[43] “Non-Universality of Critical Behaviour in Spherically Symmetric Gravitational Collapse”, D. Maison, LANL preprint gr-qc/9504008 (1995)

[44] “Static and Dynamic Analysis of a Massless Scalar Field Coupled with a Class of Gravity Theories”, Y. Kiem and D. Park, LANL preprint hep-th/9504021 (1995)

[45] “The Constraints in Spherically Symmetric General Relativity III. Identifying the Configuration Space, J ≠ 0” J. Guven and N. Ó Murchadha, LANL preprint gr-qc/9504039 (1995)

[46] “On Critical Behaviour in Gravitational Collapse” V. Husain, E. A. Martinez and D. Nunez, LANL preprint gr-qc/9505024 (1995)

[47] “S-Duality at the Black Hole Threshold in Gravitational Collapse”, D. Eardley, E. Hirschmann and J. Horne, LANL preprint gr-qc/9505041 (1995)

[48] “The spherically symmetric collapse of a massless scalar field”, R. S. Hamade and J. M. Stewart, LANL preprint gr-qc/9506044 (1995)

[49] “Critical Exponents and Stability at the Black Hole Threshold for a Complex Scalar Field”, E. Hirschmann and D. Eardley, LANL preprint gr-qc/9506078 (1995)

[50] “The (2+1)-Dimensional Black Hole”, S. Carlip, LANL preprint grqc/9506079 (1995)

[51] “The Choptuik Spacetime as an Eigenvalue Problem”, C. Gundlach, LANL preprint gr-qc/9507054 (1995)

[52] “Modelling Collisionless Matter in General Relativity: A New Numerical Technique”, L. M. Widrow, Queen’s University (Kingston, ON) preprint (1995)

[53] “Planary Symmetric Static Worlds with Massless Scalar Sources”, C. Dariescu, Submitted to Foundations of Physics, LANL preprint grqc/9601041 (1996)

[54] “Exact Solutions for Null Fluid Collapse”, V. Husain, LANL preprint gr-qc/9511012 (1995)

[55] “Continuous Self-Similarity and S-Duality”, R. S.Hamade, J. H. Horne and J. M. Stewart, LANL preprint gr-qc/9511024 (1995)

[56] “Coupling ‘Classical’ and Quantum Variables”, A. Anderson, LANL preprint quant-ph/9511014 (1995)

[57] “Time Symmetric Initial Data for Multibody Solutions in Threedimensions”, A. R. Steif, LANL preprint gr-qc/9511053 (1995)

[58] “Criticality and Bifurcation in the Gravitational Collapse of a Self- Coupled Scalar Field”, E. W. Hirschmann and D. M. Eardley, LANL preprint gr-qc/9511052 (1995)

[59] “Numerical Investigation of Singularities”, B. K. Berger LANL preprint gr-qc/9512003 (1995)

[60] “Self-Similar Collapse of Conformally Coupled Scalar Fields”, H. P. de Oliveira and E. S. Cheb-Terrab LANL preprint gr-qc/9512010 (1995)

[61] “Some Thermodynamic Aspects of Black Holes and Singularities”, C. O. Lousto, LANL preprint gr-qc/9601006 (1996)

[62] “Analytic Approximations to the Spacetime of a Critical Gravitational Collapse”, R. H. Price and J. Pullin, LANL preprint gr-qc/9601009 (1996)

[63] “The Near Linear Regime of Gravitational Waves in Numerical Relativity”, P. Anninos et al, LANL preprint gr-qc/9601026 (1996)

[64] “Critical behaviour in black hole collapse”, J. Horne, in Matters of Gravity 7, LANL preprint, gr-qc/9602002 (1996)

[65] “Critical Behaviour in Gravitational Collapse of a Yang-Mills Field”, M. W. Choptuik, T. Chmaj and P. Bizon, LANL preprint grqc/9603051 (1996)

[66] “Critical Behaviour in the Brans-Dicke Theory of Gravitation”, T. Chiba and J. Soda, LANL preprint gr-qc/9603056 (1996)

[67] “ Cauchy-characteristic Evolution of Einstein-Klein-Gordon Systems” R. Go’mez et al, LANL preprint gr-qc/9603059 (1996)

[68] “Disappearance of Critical Behaviour in Semiclassical General Relativity” T. Chiba and M. Siino, Kyoto University, preprint KUNS 1384 (1996)

[69] “ Understanding critical collapse of a scalar field” C. Gundlach, LANL preprint gr-qc/9604019 (1996)

[70] “Self-Similar Collapse in Brans-Dicke Theory and Critical Behaviour” H. P. de Oliveira, LANL preprint gr-qc/9605008 (1996)

[71] “Higher Dimensional Self-Similar Spherical Symmetric Scalar Field Collapse and Critical Phenomena in Black Hole Formation”, J. Soda et al, LANL preprint gr-qc/9605023 (1996)

[72] “Critical Behavior Near the Singularity in a Scalar Field Collapse”, Y. Oshiro et al, Physical Review D, ??, ????-???? (1996)

[73] “Directional Naked Singularity in General Relativity”, K. Virbhadra, LANL preprint gr-qc/9606004 (1996)

[74] “Gravitational Collapse and Cosmic Censorship”, T. P. Singh, LANL preprint gr-qc/9606016 (1996)

[75] “Critical Phenomena in Gravitational Collapse”, C. Gundlach, LANL preprint gr-qc/9606023 (1996)

[76] “Black Hole Criticality in the Brans-Dicke Model”, S. Liebling and M. Choptuik, LANL preprint gr-qc/9606057 (1996)

[77] “How to Make a Tiny Black Hole”, P. Bizon, LANL preprint grqc/9606060 (1996)

[78] “Predictability and Semiclassical Approximation at the Onset of Black Hole Formation”, S. Bose et al, LANL preprint hep-th/9606152 (1996)

[79] “Fine-Structure of Choptuik’s Mass-Scaling Relation”, S. Hod and T. Piran, LANL preprint gr-qc/9606087 (1996)

[80] “Critical Behaviour and Universality in Gravitational Collapse of a Charged Scalar Field”, S. Hod and T. Piran, LANL preprint grqc/9606093 (1996)

[81] “Renormalization Group and Critical Behaviour in Gravitational Collapse”, T. Hara, T. Koike and S. Adachi, LANL preprint gr-qc/9607010 (1996)

[82] “Modelling Collisionless Matter in General Relativity: A New Numerical Technique”, L. Widrow, LANL preprint astro-ph/9607124 (1996)

[83] “Choptuik Scaling and Quantum Effects in 2D Dilaton Gravity” Y. Peleg, S. Bose and L. Parker, LANL preprint gr-qc/9608040 (1996)

[84] “Adaptive Mesh and Geodesically Sliced Schwarzschild Spacetime in 3+1 Dimensions” B. Bruegmann, LANL preprint gr-qc/9608050 (1996)

[85] “Comment on the Roberts Solution for the Spherically-symmetric Einstein-scalar Field Equations”, L. Burko, LANL preprint grqc/9608061 (1996)

[86] “Critical phenomena of collapsing massless scalar wave packets”, A. Wang, H. de Oliveira, LANL preprint gr-qc/9608063 (1996)

[87] “The Isometry Groups of Asymptotically Flat, Asymptotically Empty Space-times With Timelike ADM Four Momentum”, R. Beig and P. Chrusciel, LANL preprint gr-qc/9610034 (1996)

[88] “Echoing and Scaling in Einstein Yang-Mills Critical Collapse”, C. Gundlach, LANL preprint gr-qc/9610069 (1996)

[89] “Choptuik Scaling and the Scale Invariance of Einstein’s Equations”, D. Garfinkle, LANL preprint gr-qc/9612015 (1996)

[90] “Gravitational Collapse”, P. Joshi, LANL preprint gr-qc/9702036 (1997)

[91] “Gravitational Collapse of Massless Scalar Field and Radiation Fluid”, A. Wang, J.F. Villas da Rocha and N. Santos, LANL preprint grqc/9702057 (1997)

[92] “Black Hole Formation from Massive Scalar Fields”, S. Goncalves and I. Moss, LANL preprint gr-qc/9702059 (1997)

[93] “A Quantum Material Model of Static Schwarzschild Black Holes”, S. Sung, LANL preprint gr-qc/9703039 (1997)

[94] “Notes on the Generalized Second Law of Thermodynamics”, S. Sung, LANL preprint gr-qc/9703063 (1997)

[95] “Spherical Collapse of a Massless Scalar Field With Semi-classical Corrections”, S. Ayal and T. Piran, LANL preprint gr-qc/9704027 (1997)

[96] “Perturbations and Critical Behaviour in the Self-Similar Gravitational Collapse of a Massless Scalar Field”, A. V. Frolov, LANL preprint grqc/9704040 (1997)

[97] “Lax Pair Tensors and Integrable Space-Times”, K. Rosquist and M. Goliath, LANL preprint gr-qc/9707003 (1997)

[98] “Black Holes with Short Hair”, D. Brown and V. Husain, LANL preprint gr-qc/9707027 (1997)

[99] “Homothetic Wyman Space-Times”, M. A. Clayton, LANL preprint gr-qc/9707037 (1997)

[100] “Phases of Massive Scalar Field Collapse”, P. R. Brady, C. M. Chambers and S. Goncalves, LANL preprint gr-qc/9709014 (1997)

[101] “Near-Critical Gravitational Collapse and the Initial Mass Function of Primordial Black Holes”, J. C. Niemeyer and K. Jedamzik, LANL preprint astro-ph/9709072 (1997)

[102] “Pathologies of Hyperbolic Gauges in General Relativity and other Field Theories”, M. Alcubierre and J. Masso, LANL preprint grqc/9709024 (1997)

[103] “Renormalization Group Approach to Einstein Equation in Cosmology”, O. Iguchi, A. Hosoya, T. Koike, LANL preprint gr-qc/9709042 (1997)

[104] “A Critical Look at Massive Scalar Field Collapse”, C. M. Chambers, P. R. Brady and S. Goncalves, LANL preprint gr-qc/9710014 (1997)

[105] “Spherical Curvature Inhomogeneities in String Cosmology”, J. D. Barrow and K. E. Kunze, LANL preprint hep-th/9710018 (1997)

[106] “Nonspherical Perturbations of Critical Collapse and Cosmic Censorship”, C. Gundlach, LANL preprint gr-qc/9710066 (1997)

[107] “Gravitational Collapse and Cosmic Censorship”, R. Wald, LANL preprint gr-qc/9710068 (1997)

[108] “Angular Momentum at the Black Hole Threshold”, C. Gundlach, LANL preprint gr-qc/9711079 (1997)

[109] “Backscattering: an Overlooked Effect of General Relativity?”, E. Malec and N. Ó Murchadha, LANL preprint gr-qc/9711087 (1997)

[110] “Persistence Amplitudes from Numerical Quantum Gravity”, P. D’Eath and A. Sornborger, LANL preprint gr-qc/9712043 (1997)

[111] “Critical Phenomena in Gravitational Collapse”, C. Gundlach, LANL preprint gr-qc/9712084 (1997)

[112] “Critical Collapse of Skyrmions”, P. Bizon and T. Chmaj, LANL preprint gr-qc/9801012 (1998)

[113] “Boson Stars: Early History and Recent Prospects”, E. Mielke and F. Schunck, LANL preprint gr-qc/9801063 (1998)

[114] “Stable 3-level Leapfrog Integration in Numerical Relativity”, K. New et al, LANL preprint gr-qc/9801110 (1998)

[115] “First Order Phase Transitions in Gravitational Collapse”, P. Bizon and T. Chmaj, LANL preprint gr-qc/9802002 (1998)

[116] “Particle Creation in the Marginally Bound, Self Similar Collapse of Inhomogeneous Dust”, S. Barve et al, LANL preprint gr-qc/9802035 (1998)

[117] “A Scalar Field Matter Model for Dark Halos of Galaxies and Gravitational Redshift”, F. Schunck, LANL preprint astro-ph/9802258 (1998)

[118] “Scaling of Curvature in Sub-critical Gravitational Collapse”, D. Garfinkle and G. C. Duncan, LANL preprint gr-qc/9802061 (1998)

[119] “Spherical Self-Similar Solutions in Einstein Multiscalar Gravity”, E. Hirschmann and A. Wang, LANL preprint gr-qc/9802065 (1998)

[120] “Adaptive Computationa of Gravitational Waves from Black Hole Interactions”, P. Papadopoulos, E. Seidel and L. Wild, LANL preprint gr-qc/9802069 (1998)

[121] “Towards a Full Quantum Theory of Black Holes”, C. Kiefer, LANL preprint gr-qc/9803049 (1998)

[122] “The Singularity in Supercritical Collapse of a Spherical Scalar Field”, L. Burko, LANL preprint gr-qc/9803059 (1998)

[123] “Soap Bubbles in Outer Space: Interaction of a Domain Wall with a Black Hole”, M. Christensen, V.P. Frolov and A.L. Larsen LANL preprint hep-th/9803158 (1998)

[124] “The (Unstable) Threshold of Black Hole Formation”, M. W. Choptuik, LANL preprint gr-qc/9803075 (1998)

[125] “Critical Collapse of Collisionless Matter: A Numerical Investigation”, G. Rein, A.D. Rendall and J. Schaeffer, LANL preprint gr-qc/9804040 (1998)

[126] “ Cosmological Constraints on Primordial Black Holes Produced in the Near-critical Gravitational Collapse”, J. Yokoyama, LANL preprint gr-qc/9804041 (1998)

[127] “Three Dimensional Numerical Relativity with a Hyperbolic Formulation”, C. Bona, J. Masso, E. Seidel and P. Walker, LANL preprint gr-qc/9804052 (1998)

[128] “Quantum Corrections to Critical Phenomena in Gravitational Collapse” P. R. Brady and A. C. Ottewill, LANL preprint gr-qc/9804058 (1998)

[129] “Multiply Unstable Black Hole Critical Solutions”, S. L. Liebling, LANL preprint gr-qc/9805043 (1998)

[130] “Nonexistence of Time Periodic Solutions of the Dirac Equation in a Reissner-Nordstrom Black Hole Background”, F. Finster, J. Smoller and S.-T. Yau, LANL preprint gr-qc/9805050 (1998)

[131] “Generalized 2-D Dilaton Gravity With Matter Fields”, H. Pelzer and T. Strobl, LANL preprint gr-qc/9805059 (1998)

[132] “Gamma Ray Bursts and Quantum Cosmic Censorship”, T.P. Singh, LANL preprint gr-qc/9805062 (1998)

[133] “Gravitational Collapse, Black Holes and Naked Singularities”, T.P. Singh, LANL preprint gr-qc/9805066 (1998)

[134] “2-D Dilaton Gravity Made Compact”, M. Navarro, LANL preprint gr-qc/9805070 (1998)

[135] “Chaos in P P Wave Space-Times”, J. Podolsky and K. Vesely, LANL preprint gr-qc/9805078 (1998)

[136] “Critical Energy Flux and Mass in Solvable Theories of 2d Dilaton Gravity”, A. Fabbri and J. Navarro-Salas, LANL preprint grqc/9805082 (1998)

[137] “Initial Data for Gravity Coupled to Scalar, Electromagnetic and Yang-Mills Fields”, V. Husain, LANL preprint gr-qc/9805100 (1998)

[138] “Self-similarity in General Relativity”, B.J. Carr and A.A. Coley, LANL preprint gr-qc/9806048 (1998)

[139] “Scale Invariance and Critical Gravitational Collapse”, D. Garfinkle and K. Meyer, LANL preprint gr-qc/9806052 (1998)

[140] “Numerical Relativity: Towards Simulations of 3D Black Hole Coalescence”, E. Seidel, LANL preprint gr-qc/9806088 (1998)

[141] “Self-Similar Collapse of Scalar Field in Higher Dimensions”, A. Frolov, LANL preprint gr-qc/9806113 (1998)

[142] “Final Fate of the Spherically Symmetric Collapse of a Perfect Fluid”, T. Harda, LANL preprint gr-qc/9807048 (1998)

[143] “All Nonspherical Perturbations of the Choptuik Spacetime Decay”, J. Martin-Garcia and C. Gundlach, LANL preprint gr-qc/9809058 (1998)

[144] “Chaotic Motion in pp-wave Spacetimes”, J. Podolsky and K. Vesely, LANL preprint gr-qc/9809065 (1998)

[145] “Naked Singularities and Seifert’s Conjecture”, K. Virbhadra, LANL preprint gr-qc/9809077 (1998)

[146] “Dynamics of a Spherically Symmetric Scalar Shell”, D. Nunez, H. Quevedo and M. Salgado, Physical Review D, 58, 083506, (1998)

[147] “Critical Collapse Beyond Spherical Symmetry: General Perturbations of the Roberts Solution”, A. Frolov, LANL preprint gr-qc/9811001 (1998)

[148] “Angular Momentum Near the Black Hole Threshold in Scalar Field Collapse”, D. Garfinkle, C. Gundlach and J. Martin-Garcia, LANL preprint gr-qc/9811004 (1998)

[149] “Domain Wall Interacting With a Black Hole: A New Example of Critical Phenomena”, V.P. Frolov, A.L. Larsen and M. Christensen, LANL preprint hep-th/9811148 (1998)

[150] “Gravitational Collapse of Perfect Fluid”, J.F. Villas da Rocha, A. Wang and N.O. Santos LANL preprint gr-qc/9811057 (1998)

[151] “Critical Phenomena in Perfect Fluids”, D.W. Neilsen and M.W. Choptuik, LANL preprint gr-qc/9812053 (1998)

[152] “Critical Phenomena in Gravitational Collapse”, P.R. Brady and M.J. Lai, LANL preprint gr-qc/9812071 (1998)

[153] “Quantum Creation of Black Hole Tunneling in Scalar Field Collapse”, D. Bak et al, LANL preprint gr-qc/9901028 (1999)

[154] “Critical Phenomena and a New Class of Self-similar Spherically Symmetric Perfect Fluid Solutions”, B.J. Carr et al, LANL preprint grqc/9901031 (1999)

[155] “On Equivalence of Critical Collapse of Non-Abelian Fields”, P. Bizon et al, LANL preprint gr-qc/9901039 (1999)

[156] “Critical Collapse in Tensor-Multi-Scalar and Non-Linear Gravity Theories: A Universal Class”, A. Wang, LANL preprint gr-qc/9901044 (1999)

[157] “A Complete Classification of Spherically Symmetric Perfect Fluid Similarity Solutions”, B.J. Carr and A.A. Coley, LANL preprint grqc/9901050 (1999)

[158] “Critical Collapse and the Primordial Black Hole Initial Mass Function”, A.M. Green and A.R. Liddle, LANL preprint astro-ph/9901268 (1999)

[159] “Dynamics of Primordial Black Hole Formation”, J.C. Niemeyer and K. Jedamzik, LANL preprint astro-ph/9901292 (1999)

[160] “Primoridal Black Hole Formation During First-Order Phase Transitions” K. Jedamzik and J.C. Niemeyer, LANL preprint astroph/9901293 (1999)

[161] “Spherical Gravitational Collapse: Tangential Pressure and Related Equations of State”, S. Barve, T.P Singh and L. Witten, LANL preprint gr-qc/9901080 (1999)

[162] “Primordial Black Hole Formation From Inflaton”, X.H. Meng, B. Wang and S. Feng, LANL preprint hep-ph/9901452 (1999)

[163] “Physical Interpretation of Self-similar Spherically Symmetric Perfectfluid Models—Combining the Comoving and Homothetic Approach”, B.J. Carr, A.A. Coley, M. Goliath, U.S. Nilsson and C. Uggla, LANL preprint gr-qc/9902070 (1999)

[164] “Absolute Conservation Law for Black Holes”, D. Grumiller and W. Kummer, LANL preprint gr-qc/9902074 (1999)

[165] “High-Frequency Gravitational Waves from Hairy Black Holes”, R.J. Slagter, LANL preprint gr-qc/9903001 (1999)

[166] “New Critical Behavior in Einstein-Yang-Mills Collapse”, M.W. Choptuik, E.W. Hirschmann and R.L. Marsa, LANL preprint gr-qc/9903081 (1999)

[167] “Can the Cosmological Constant Support a Scalar Field?”, T. Torii, K. Maeda and M. Narita, Physical Review D, 59, 104002, (1999)

[168] “Bounds from Primordial Black Holes with a Near Critical Collapse Initial Mass Function”, G.D. Kribs, A.K. Leibovich and I.Z. Rothstein, LANL preprint astro-ph/9904021 (1999)

[169] “Critical Behavior in Gravitational Collapse of a Perfect Fluid”, T. Koike, T. Hara and S. Adachi, Physical Review D, 59, 104008, (1999)

[170] “Numerical Relativity As A Tool For Computational Astrophysics”, E. Seidel and W.-M. Suen, LANL preprint gr-qc/9904014 (1999)

[171] “Ultrarelativistic Fluid Dynamics”, D.W. Neilsen and M.W. Choptuik, LANL preprint gr-qc/9904052 (1999)

[172] “Critical Phenomena Inside Global Monopoles”, S. L. Liebling, LANL preprint gr-qc/9904077 (1999)

[173] “Adaptive Mesh Refinement Approach to Construction of Initial Data for Black Hole Collisions”, P. Diener et al, LANL preprint grqc/9905079 (1999)

[174] “A 3+1 Computational Scheme for Dynamic Spherically Symmetric Black Hole Spacetimes-II Time Evolution”, J. Thornburg, LANL preprint gr-qc/9906022 (1999)

[175] “The Generalization of the Regge-Wheeler Equation for Selfgravitating Matter Fields”, O. Brodbeck, M. Heusler and O. Sarbach, LANL preprint gr-qc/9906090 (1999)

[176] “Critical Gravitational Collapse of a Perfect Fluid with P = kρ: Nonspherical Perturbations”, C. Gundlach, LANL preprint gr-qc/9906124 (1999)

[177] “Who’s Afraid of Naked Singularities? Probing Timelike Singularities With Finite Energy Waves”, A. Ishibashi and A. Hosoya, LANL preprint gr-qc/9907009 (1999)

[178] “Wave Functions for Quantum Black Hole Formation in Scalar Field Collapse”, D. Bak et al, LANL preprint gr-qc/9907032 (1999)

[179] “Primordial black holes under the double inflationary power spectrum” H.I Kim et al, LANL preprint astro-ph/9907372 (1999)

[180] “Symmetry Seeking Space-Time Coordinates”, D. Garfinkle and C. Gundlach, LANL preprint gr-qc/9908016 (1999)

[181] “Choptuik Scaling in Six-Dimensions”, D. Garfinkle, C. Cutler and G. C. Duncan, LANL preprint gr-gc/9908044 (1999)

[182] “Continuous Self-Similarity Breaking in Critical Collapse”, A. Frolov, LANL preprint gr-qc/9908046 (1999)

[183] “Gott Time Machines, BTZ Black Hole Formation and Choptuik Scaling”, D. Birmingham and S. Sen LANL preprint hep-th/9908150 (1999)

[184] “Effective Action and Thermodynamics of Radiating Shells in General Relativity”, G. Alberghi, R. Casadio, and G. Venturi, LANL preprint gr-qc/9909018 (1999)

[185] “Quasinormal Modes of AdS Black Holes and the Approach to Thermal Equilibrium”, G. Horowitz and V. Hubeny, LANL preprint hepth/9909056 (1999)

[186] “Effects of Hawking Radiation in Monopole Black Hole Background”, T. Tamaki and K. Maeda, LANL preprint gr-qc/9910024 (1999)

[187] “Comments on Black Holes in String Theory”, G. Horowitz, LANL preprint hep-th/9910082 (1999)

[188] “Nature of Singularities in Gravitational Collapse”, A. Krolak, LANL preprint gr-qc/9910108 (1999)

[189] “Gravitational Collapse of Perfect Fluid in N-dimensional Spherically Symmetric Space-times”, J. Villas da Rocha and A. Wang, LANL preprint gr-qc/9910109 (1999)

[190] “Critical Phenomena in Nonlinear Sigma Models”, S. Liebling, E. Hirschmann and J. Isenberg, LANL preprint math-ph/9911020 (1999)

[191] “Local and Global Existence Theorems for the Einstein Equations”, A.D. Rendall, LANL preprint gr-qc/0001008 (2000)

[192] “The Virtual Black Hole in 2-D Quantum Gravity”, D. Grumiller, W. Kummer and D.V. Vassilevich, LANL preprint gr-qc/0001038 (2000)

[193] “Critical Phenomena in Gravitational Collapse—Living Reviews”, C. Gundlach, LANL preprint gr-qc/0001046 (2000)

[194] “Some Recent Progress in Classical General Relativity”, F. Finster, J. Smoller and S.-T. Yua, LANL preprint gr-qc/0001064 (2000)

[195] “Type II Critical Collapse of a Self Gravitating Nonlinear Sigma Model”, S. Husa, C. Lehner, M. Purrer, J. Thornburg and P. Aichelburg, LANL preprint gr-qc/0002067 (2000)

[196] “String Cosmology: The Pre-Big Bang Scenario”, G. Veneziano, LANL preprint hep-th/0002094 (2000)

[197] “Spherically Symmetric Self-similar Solutions and Their Astrophysical and Cosmological Applications”, B.J. Carr, LANL preprint grqc/0003009 (2000)

[198] “Scalar Field Collapse in Three-Dimensions”, G. Oliveira-Neto, LANL preprint gr-qc/0003049 (2000)

[199] “Vector Field Mediated Models of Dynamical Light Velocity”, M.A. Clayton and J.W. Moffat, LANL preprint gr-qc/0003070 (2000)

[200] “Towards a Stable Numerical Evolution of Strongly Gravitating Systems in General Relativity: The Conformal Treatments”, M. Alcubierre et al, LANL preprint gr-qc/0003071 (2000)

[201] “Self-similar Spherically Symmetric Cosmological Models With a Perfect Fluid and a Scalar Field”, A. Coley and M. Goliath, LANL preprint gr-qc/0003080 (2000)

[202] “Numerical Hydrodynamics in General Relativity”, J.A. Font, LANL preprint gr-qc/0003101 (2000)

[203] “Numerical Relativity and Inhomogeneous Cosmologies”, S.D. Hern, LANL preprint gr-qc/0004036 (2000)

[204] “An Extreme Critical Space-time: Echoing and Black-hole Perturbations”, S.A. Hayward, LANL preprint gr-qc/0004038 (2000)

[205] “Hyperbolic Formulations and Numerical Relativity: Experiments Using Ashtekar’s Connection Variables”, H. Shinkai and G. Yoneda, LANL preprint gr-qc/0005003 (2000)

[206] “Black Hole Evolution by Spectral Methods”, L. Kidder, M. Scheel, S. Teukolsky and E. Carlson, LANL preprint gr-qc/0005056 (2000)