Scientific Publications of Friedrich W. Hehl

Books

[1] F.W. Hehl and Yu.N. Obukhov: The Structure of Classical Electrodynamics. Script of 220 pages, March 1999, to be published.

[2] V. Winkelmann and F.W. Hehl: REDUCE for Beginners: Six Lectures on the Application of Computer–Algebra. Part IV of reference [8]. Translated into Japanese and German. In German it appeared as separate booklet:

F.W. Hehl, V. Winkelmann und H. Meyer: REDUCE, ein Kompaktkurs über die Anwendung von Computer-Algebra. 2. Auflage (Springer, Berlin 1993) 142 Seiten.

Co-edited Books

[3] C. Lämmerzahl, F. Everitt, F.W. Hehl, eds.: Gyros, Clocks, and Interferometers: Testing General Relativity in Space. Proceedings of the 220th WE-Heraeus-Seminar, 22-27 August 1999, Bad Honnef, Germany (Springer, Berlin 2000) to appear, about 500 pages.

[4] F.W. Hehl, C. Kiefer, R.J.K. Metzler, eds.: Black Holes: Theory and Observation. Proceedings of the 179th WE-Heraeus-Seminar, 18-22 August 1997, Bad Honnef, Germany. Lecture Notes in Physics, Vol. 514 (Springer, Berlin 1998) 519 pages.

[5] H. Riffert, H. Ruder, H.-P. Nollert, F.W. Hehl, eds.: Relativistic Astrophysics (Vieweg, Braunschweig 1998) 280 pages.

[6] F.W. Hehl, R.A. Puntigam, H. Ruder, eds.: Relativity and Scientific Computing – Computer Algebra, Numerics, Visualization (Springer, Berlin 1996) 389 pages.

[7] J. Fleischer, J. Grabmeier, F.W. Hehl, W. Küchlin, eds.: Computer Algebra in Science and Engineering. Proceedings, Workshop, Bielefeld, Germany, 28-31 August 1994 (World Scientific, Singapore 1995) 356 pages.

[8] D. Stauffer, F.W. Hehl, N. Ito, V. Winkelmann, J.G. Zabolitzky:

Computer Simulation and Computer Algebra. Lectures for Beginners. 3rd edition (Springer, Berlin 1993) 287 pages. The 2nd edition was translated into Japanese (Springer, Tokyo 1990).

Articles in Journals

[9] U. Muench, F. W. Hehl and B. Mashhoon, “Acceleration-Induced Nonlocal Electrodynamics in Minkowski Spacetime,” gr-qc/0003093^1 .

[10] F. W. Hehl and Y. N. Obukhov, “How does the electromagnetic field couple to gravity, in particular to metric, nonmetricity, torsion, and curvature?,” Preprint Institute for Advanced Study, Princeton, IASSNS-HEP-99/116, gr-qc/0001010.

[11] F. W. Hehl, Y. N. Obukhov and G. F. Rubilar, “Spacetime metric from linear electrodynamics. II,” Preprint Institute for Advanced Study, Princeton, IASSNS-HEP-99/109, gr-qc/9911096.

[12] Y. N. Obukhov and F. W. Hehl, “Spacetime metric from linear electrodynamics,” Phys. Lett. B458 (1999) 466-470, gr-qc/9904067.

[13] F.W. Hehl and A. Macías: “Metric affine gauge theory of gravity II.

Exact solutions,” Int. J. Mod. Phys. D8 (1999) 399-416

gr-qc/9902076.

[14] F. Gronwald, U. Muench, A. Macías, and F.W. Hehl: “Volume elements of space-time and a quartet of scalar fields,” Physical Review D58 (1998) 084021 (4 pages), gr-qc/9712063.

[15] J. Socorro, A. Macías, and F.W. Hehl: “Computer algebra in gravity:

Reduce-Excalc programs for (non-)Riemannian space-times. I,” Computer Physics Communications 115 (1998) 264-283,

gr-qc/9804068.

[16] F.W. Hehl and J. Socorro: “Gauge theory of gravity: Electrically charged solutions within the metric-affine framework,” Acta Physica Polonica B29 (1998) 1113-1120, gr-qc/9803037.

1This number refers to the Los Alamos Eprint Archive on General Relativity and Quantum Cosmology.

[17] A. García, F.W. Hehl, C. Lämmerzahl, A. Macías, and J. Socorro:

“Plebański-Demiański-like solutions in metric-affine gravity,” Classical and Quantum Gravity 15 (1998) 1793-1799, gr-qc/9803012.

[18] U. Muench, F. Gronwald, and F.W. Hehl: “A small guide to variations in teleparallel gauge theories of gravity and the Kaniel-Itin model,” General Relativity and Gravitation Journal 30 (1998) 933-961,

gr-qc/9801036.

[19] F. Gronwald, U. Muench, and F.W. Hehl: “Nongravitational vacuum energy and the volume element of space-time,” Hadronic Journal 21 (1998) 3-17.

[20] Y.N. Obukhov, E.J. Vlachynsky, W. Esser, and F.W. Hehl: “Effective Einstein theory from metric-affine gravity models via irreducible decompositions,” Physical Review D56 (1997) 7769-7778, see

gr-qc/9705039.

[21] Y.N. Obukhov, E.W. Mielke, J. Budczies, and F.W. Hehl, “On the chiral anomaly in non-Riemannian spacetimes,” Foundations of Physics 27 (1997) 1221-1236, gr-qc/9702011.

[22] R.A. Puntigam, C. Lämmerzahl, and F.W. Hehl: “Maxwell’s theory on a post-Riemannian spacetime and the equivalence principle,” Classical and Quantum Gravity 14 (1997) 1347-1356, gr-qc/9607023.

[23] Y. Ne’eman and F.W. Hehl: “Test matter in a space-time with nonmetricity,” Classical and Quantum Gravity 14 (1997) A251-A259,

gr-qc/9604047.

[24] E.J. Vlachynsky, R. Tresguerres, Y.N. Obukhov, and F.W. Hehl: “An axially symmetric solution of metric affine gravity,” Classical and Quantum Gravity 13 (1996) 3253-3259, gr-qc/9604035.

[25] Y.N. Obukhov, E.J. Vlachynsky, W. Esser, R. Tresguerres, and F.W. Hehl: “An exact solution of the metric-affine gauge theory with dilation, shear, and spin charges,” Physics Letters A220 (1996) 1-9,

gr-qc/9604027.

[26] Y.N. Obukhov and F.W. Hehl: “On the relation between quadratic and linear curvature Lagrangians in Poincaré gauge gravity,” Acta Physica Polonica B27 (1996) 2685-2693, gr-qc/9602014.

[27] F.W. Hehl, J.D. McCrea, E.W. Mielke, and Y. Ne’eman: “Metric-affine gauge theory of gravity: Field equations, Noether identities, world spinors, and breaking of dilation invariance,” Physics Reports 258 (1995) 1-171, for the introduction see also gr-qc/9402012.

[28] E.W. Mielke, Y.N. Obukhov, and F.W. Hehl: “Yang-Mills configurations from 3D Riemann-Cartan geometry,” Physics Letters A192 (1994) 153-162, gr-qc/9407031.

[29] E.W. Mielke, F. Gronwald, Y.N. Obukhov, R. Tresguerres, and F.W. Hehl: “Towards complete integrability of two-dimensional Poincaré gauge gravity,” Physical Review D48 (1993) 3648-3662,

hep-th/9304043.

[30] E.W. Mielke, J.D. McCrea, Y. Ne’eman, and F.W. Hehl: “Avoiding degenerate coframes in an affine gauge approach to quantum gravity,” Physical Review D48 (1993) 673-679, gr-qc/9301023.

[31] P. Baekler, E.W. Mielke, and F.W. Hehl: “Dynamical symmetries in topological 3D gravity with torsion,” Il Nuovo Cimento 107B (1992) 91-110.

[32] R. Hecht, F.W. Hehl, J.D. McCrea, E.W. Mielke, and Y. Ne’eman:

“Improved energy-momentum currents in metric affine space-time,” Physics Letters A172 (1992) 13-20, gr-qc/9210009.

[33] E.W. Mielke and F.W. Hehl: “Comment on ‘general relativity without the metric’,” Physical Review Letters 67 (1991) 1370.

[34] F.W. Hehl, W. Kopczyński, J.D. McCrea, and E.W. Mielke:

“Chern-Simons terms in metric-affine spacetime: Bianchi identities as Euler-Lagrange equations,” Journal of Mathematical Physics 32 (1991) 2169-2180.

[35] F.W. Hehl and W.-T. Ni: “Inertial effects of a Dirac particle,” Physical Review D42 (1990) 2045-2048.

[36] J.D. McCrea, F.W. Hehl, and E.W. Mielke: “Mapping Noether identities into Bianchi identities in general relativistic theories of gravity and in the field theory of static lattice defects,” International Journal of Theoretical Physics 29 (1990) 1185-1206.

[37] F.W. Hehl and E.W. Mielke: “Improved expressions for the energy–momentum current of matter”, Wissenschaftliche Zeitschrift Friedrich–Schiller–Universität (Jena), Naturwiss. Reihe 39 (1990) 58-65.

[38] E.W. Mielke, F.W. Hehl, and J.D. McCrea: “Belinfante type invariance of the Noether identities in a Riemannian and a Weitzenböck spacetime,” Physics Letters A140 (1989) 368-372.

[39] W. Kopczyński, J.D. McCrea, and F.W. Hehl: “The metric and the canonical energy-momentum currents in the Poincaré gauge theory of gravitation,” Physics Letters A135 (1989) 89-91.

[40] F.W. Hehl, J.D. McCrea, E.W. Mielke, and Y. Ne’eman: “Progress in metric-affine gauge theories of gravity with local scale invariance,” Foundations of Physics 19 (1989) 1075-1100.

[41] W. Kopczyński, J.D. McCrea, and F.W. Hehl: “The Weyl group and its currents,” Physics Letters A128 (1988) 313-317.

[42] P. Baekler, M. Gürses and F.W. Hehl: “A new method to solve the field equations of Poincaré gauge field theories,” Classical and Quantum Gravity 5 (1988) L105-L112.

[43] P. Baekler, M. Gürses, F.W. Hehl, and J.D. McCrea: “The exterior gravitational field of a charged spinning source in the Poincaré gauge theory: A Kerr–Newman metric with dynamic torsion,” Physics Letters A128 (1988) 245-250.

[44] P. Baekler, E.W. Mielke, R. Hecht, and F.W. Hehl: “Kinky torsion in a Poincaré gauge model of gravity coupled to a massless scalar field,” Nuclear Physics B288 (1987) 800-812.

[45] J.D. McCrea, E.W. Mielke, and F.W. Hehl: “A remark on the axisymmetric Chen et al. solution of the Poincaré gauge theory,” Physics Letters A127 (1987) 65-69.

[46] P. Baeckler, R. Hecht, F.W. Hehl, and T. Shirafuji: “Mass and spin of exact solutions of the Poincaré gauge theory,” Progress of Theoretical Physics 78 (1987) 16-21.

[47] E. Schrüfer, F.W. Hehl, and J.D. McCrea: “Exterior calculus on the computer: The REDUCE package EXCALC applied to general relativity and to the Poincaré gauge theory,” General Relativity and Gravitation Journal 19 (1987) 197-218.

[48] F.W. Hehl and J.D. McCrea: “Bianchi identities and the automatic conservation of energy–momentum and angular momentum in general-relativistic field theories,” Foundations of Physics 16 (1986) 267-293.

[49] F.W. Hehl: “On the kinematics of the torsion of space-time,” Foundations of Physics 15 (1985) 451-471.

[50] P. Baekler and F.W. Hehl: “A charged Taub-NUT metric with torsion:

A new axially symmetric solution of the Poincaré gauge field theory,” Physics Letters 100A (1984) 392-396.

[51] B. Mashhoon, F.W. Hehl and D.S. Theiss: “On the gravitational effects of rotating masses: The Thirring-Lense papers,” General Relativity and Gravitation Journal 16 (1984) 711-750.

[52] F.W. Hehl, E.A. Lord, and L.L. Smalley: “Metric-Affine Variational Principles in General Relativity. II. Relaxation of the Riemannian Constraint,” General Relativity and Gravitation Journal 13 (1981) 1037-1056.

[53] F.W. Hehl and Dj. Šijački: “Towards a Unified Gauge Theory of Gravitational and Strong Interactions?” General Relativity and Gravitation Journal 12 (1980) 83-90.

[54] J. Nitsch and F.W. Hehl: “Translational Gauge Theory of Gravity:

Post-Newtonian Approximation and Spin Precession,” Physics Letters 90B (1980) 98-102.

[55] F.W. Hehl, Y. Ne’eman, J. Nitsch, and P. v.d. Heyde: “Short-range Confining Component in an Quadratic Poincaré Gauge Theory of Gravitation,” Physics Letters 78B (1978) 102-106.

[56] F.W. Hehl, E.A. Lord, and Y. Ne’eman: “Hypermomentum in Hadron Dynamics and in Gravitation,” Physical Review D17 (1978) 428-433.

[57] F.W. Hehl and G.D. Kerlick: “Metric-Affine Variational Principles in General Relativity. I. Riemannian Spacetime,” General Relativity and Gravitation Journal 9 (1978) 691-710.

[58] F.W. Hehl, E.A. Lord, and Y. Ne’eman: “Hadron Dilation, Shear and Spin as Components of the Intrinsic Hypermomentum Current and Metric-Affine Theory of Gravitation,” Physics Letters 71B (1977) 432-434.

[59] F.W. Hehl, G.D. Kerlick, E.A. Lord, and L.L. Smalley:

“Hypermomentum and the Microscopic Violation of the Riemannian Constraint in General Relativity,” Physics Letters 70B (1977) 70-72.

[60] F.W. Hehl, G.D. Kerlick, and P. v.d. Heyde: “On a New Metric-Affine Theory of Gravitation,” Physics Letters 63B (1976) 446-448.

[61] F.W. Hehl, G.D. Kerlick, and P. v.d. Heyde: “On Hypermomentum in General Relativity. III. Coupling Hypermomentum to Geometry,” Zeitschrift für Naturforschung 31a (1976) 823-827.

[62] F.W. Hehl, P. v.d. Heyde, G.D. Kerlick, and J. Nester: “General Relativity with Spin and Torsion: Foundations and Prospects,” Reviews of Modern Physics 48 (1976) 393-416.

[63] F.W. Hehl, G.D. Kerlick, and P. v.d. Heyde: “On Hypermomentum in General Relativity. II. The Geometry of Spacetime,” Zeitschrift für Naturforschung 31a (1976) 524-527.

[64] F.W. Hehl, G.D. Kerlick, and P. v.d. Heyde: “On Hypermomentum in General Relativity. I. The Notion of Hypermomentum,” Zeitschrift für Naturforschung 31a (1976) 111-114.

[65] F.W. Hehl: “On the Energy Tensor of Spinning Massive Matter in Classical Field Theory and General Relativity,” Reports on Mathematical Physics (Toruń) 9 (1976) 55-82.

[66] F.W. Hehl: “On the Relevance of General Relativity with Torsion at Highest Matter Densities and in Microphysics,” General Relativity and Gravitation Journal 6 (1975) 123-127.

[67] F.W. Hehl: “Spin and Torsion in General Relativity. II. Geometry and Field Equations,” General Relativity and Gravitation Journal 5 (1974) 491-516.

[68] F.W. Hehl, P. v.d. Heyde, and G.D. Kerlick: “General Relativity with Spin and Torsion and Its Deviations from Einstein’s Theory,” Physical Review D10 (1974) 1066-1069.

[69] F.W. Hehl and P. v.d. Heyde: “Spin and the Structure of Space-Time,” Annales de l’Institut Henri Poincaré A19 (1973) 179-196.

[70] F.W. Hehl: “Spin and Torsion in General Relativity. I. Foundations,” General Relativity and Gravitation Journal 4 (1973) 333-349.

[71] F.W. Hehl: “How Does One Measure Torsion of Space-Time?” Physics Letters 36A (1971) 225-226.

[72] F.W. Hehl and B.K. Datta: “Nonlinear Spinor Equation and Asymmetric Connection in General Relativity,” Journal of Mathematical Physics 12 (1971) 1334-1339.

[73] F. Hehl: “Zum Boppschen Energie-Impuls-Tensor des

elektromagnetischen Feldes,” Annalen der Physik 25 (1970) 215-220.

[74] F. Hehl: “Der Spindrehimpuls in der allgemeinen Relativitätstheorie,” Abhandlungen der Braunschweigischen Wissenschaftlichen Gesellschaft 18 (1966) 98-130.

[75] F. Hehl und E. Kröner: “Über den Spin in der allgemeinen Relativitätstheorie: Eine notwendige Erweiterung der Einsteinschen Feldgleichungen,” Zeitschrift für Physik 187 (1965) 478-489.

[76] F. Hehl und E. Kröner: “Zum Materialgesetz eines elastischen Mediums mit Momentenspannungen,” Zeitschrift für Naturforschung 20a (1965) 336-350.

Conferences

[77] Y.N. Obukhov and F.W. Hehl: “Black holes in two-dimensions,” in [4] pp. 289-316, hep-th/9807101.

[78] F.W. Hehl: “Alternative gravitational theories in four dimensions,” Report of parallel session chair, in Proceedings of the 8th Marcel Grossmann Meeting, T. Piran, ed. (World Scientific, Singapore 1998/99), gr-qc/9712096.

[79] F.W. Hehl and Y.N. Obukhov, “Is a ‘hadronic’ shear current one of the sources in metric-affine gravity?” In Proceedings of the 8th Marcel Grossmann Meeting, T. Piran, ed. (World Scientific, Singapore 1998/99), gr-qc/9712089.

[80] F.W. Hehl (rapporteur): “Workshop A.5: Computer Methods in General Relativity (ii) Algebraic Computing,” in Proceedings of the 14th International Conference on General Relativity and Gravitation, Florence, Italy, 6-12 Aug 1995, M. Francaviglia, G. Longhi, L. Lusanna and E. Sorace, eds. (World Scientific, Singapore 1997) pp. 469-477.

[81] F. Gronwald and F.W. Hehl: “On the Gauge Aspects of Gravity,” in Proc. of the 14th Course of the School of Cosmology and Gravitation on ‘Quantum Gravity’, held at Erice, Italy, May 1995, P.G. Bergmann, V. de Sabbata, and H.-J. Treder, eds. (World Scientific, Singapore 1996) pp. 148-198, gr-qc/9602013.

[82] E. Tsantilis, R.A. Puntigam, and F.W. Hehl: “A quadratic curvature Lagrangian of Pawłowski and Ra̧czka: A finger exercise with MathTensor,” in [6] pp. 231-240, gr-qc/9601002.

[83] R. Puntigam, E. Schrüfer, and F.W. Hehl: “The use of computer algebra in Maxwell’s theory,” in [7] pp. 195-211, gr-qc/9503023.

[84] F.W. Hehl: “On reference frames in general relativity and in gauge theories of gravity,” in Semantical Aspects of Spacetime Theories, U. Majer and H.-J. Schmidt, eds. (BI-Wisssenschaftsverlag, Mannheim 1994) pp. 103-112.

[85] Y. Ne’eman, F.W. Hehl, and E.W. Mielke: “The generalized Erlangen program and setting a geometry for four-dimensional conformal fields,” in Mathematical Physics Towards the 21st Century, R.N. Sen and A. Gersten, eds. (Ben-Gurion University of the Negev Press, Beer-Sheva 1994) pp. 59-73.

[86] F.W. Hehl, E.W. Mielke und R. Tresguerres: “Skaleninvarianz und Raumzeit–Struktur,” in Werner Heisenberg, Physiker und Philosoph, Konferenz in Leipzig, Dez. 1991, B. Geyer, H. Herwig, H. Rechenberg, eds. (Spektrum Akad. Verlag, Heidelberg 1993) pp. 299-306.

[87] F. Gronwald and F.W. Hehl: “Stress and hyperstress as fundamental concepts in continuum mechanics and in relativistic field theory,” in Advances in Modern Continuum Dynamics, International Conference in Memory of Antonio Signorini, Isola d’Elba, June 1991, G. Ferrarese, ed. (Pitagora Editrice, Bologna 1993) pp. 1-32, see gr-qc/9701054.

[88] J. Audretsch, F.W. Hehl, and C. Lämmerzahl: “Matter wave interferometry and why quantum objects are fundamental for establishing a gravitational theory,” in Relativistiv Gravity Research, Proc., Bad Honnef, Germany 1991, J. Ehlers and G. Schäfer, eds., Lecture Notes in Physics (Springer) Vol. 410 (1992) pp. 368-407.

[89] R.D. Hecht and F.W. Hehl: “A metric–affine framework for a gauge theory of gravity,” in 9th Italian Conference on General Relativity and Gravitational Physics, Capri (Napoli) 25-28 Sept 1990, R. Cianci et al., eds. (World Scientific, Singapore 1991) pp. 246-291.

[90] F.W. Hehl, J. Lemke, and E.W. Mielke: “Two Lectures on Fermions and Gravity,” in Geometry and Theoretical Physics, Proceedings of Bad Honnef School, Feb. 1990, J. Debrus and A.C. Hirshfeld, eds. (Springer, Berlin 1991) pp. 56-140.

[91] E.W. Mielke und F.W. Hehl: “Die Entwicklung der Eichtheorien:

Marginalien zu deren Wissenschaftsgeschichte,” in Exact Scieces and their Philosophical Foundations – Vorträge des Internationalen Hermann–Weyl–Kongresses, Kiel 1985, W. Deppert et al., eds. (P. Lang Verlag, Frankfurt a.M. 1988) pp. 191-232.

[92] F.W. Hehl, J.D. Mc Crea, and E.W. Mielke: “Weyl spacetimes, the dilation current, and creation of gravitating mass by symmetry breaking,” in Exact Scieces and their Philosophical Foundations – Vorträge des Internationalen Hermann–Weyl–Kongresses, Kiel 1985, W. Deppert et al., eds. (P. Lang Verlag, Frankfurt a.M. 1988) pp. 241-310.

[93] P. Baekler, F.W. Hehl, and E.W. Mielke: “Nonmetricity and torsion:

Facts and fancies in gauge approaches to gravity,” in Proceedings of the 4th Marcel Grossmann Meeting on General Relativity, R. Ruffini ed. (Elsevier Science Publishers, Amsterdam 1986), pp. 277-316.

[94] P. Baekler, F.W. Hehl, and H.-J. Lenzen: “Vacuum Solutions with Double Duality Properties of the Poincaré Gauge Field Theory. II,” in Proceedings of the 3rd Marcel Grossmann Meeting on the Recent Progress of General Relativity, Shanghai 1982. Hu Ning, ed. (Science Press, Beijing, and North-Holland, Amsterdam 1983) pp. 107-128.

[95] P. Baekler and F.W. Hehl: “A Micro-deSitter Spacetime with Constant Torsion: A New Vacuum Solution of the Poincaré Gauge Field Theory,” in Gauge Theory and Gravitation, Proceedings of the International Symposium on Gauge Theory and Gravitation, Nara, Japan, August 1982, K. Kikkawa et al., eds., Lecture Notes in Physics (Spinger) Vol. 176 (1983) pp. 1-15.

[96] P. Baekler, F.W. Hehl, and E.W. Mielke: “Vacuum Solutions with Double Duality Properties of a Quadratic Poincaré Gauge Field Theory,” in Proceedings of the 2nd Marcel Grossmann Meeting on the Recent Progress of the Fundamentals of General Relativity, Trieste 1979, R. Ruffini, ed. (North-Holland, Amsterdam 1982) pp. 413-453.

[97] F.W. Hehl: “Fermions and Gravity,” in Colloque du Centenaire de la Naissance d’Albert Einstein au Collège de France, June 1979 (Edition du Centre National Recherche Scientifique, Paris 1980) pp. 119-148.

[98] F.W. Hehl: “Four Lectures on Poincaré Gauge Field Theory,” in 6th Course of the International School of Cosmology and Gravitation on Spin, Torsion, Rotation, and Supergravity, Erice, May 1979, P.G. Bergmann and V. DeSabbata, eds. (Plenum Press, N.Y. 1980) pp. 5-61.

[99] P. v. d. Heyde and F.W. Hehl: “On Gravitation in Microphysics. Is Einstein’s form of general relativity still valid for classical fields with spin?” In Marcel Grossmann Meeting on the Recent Progress of the Fundamentals of General Relativity, R. Ruffini, ed. (North-Holland, Amsterdam 1977) pp. 255-278.

[100] F. Hehl: “Space-time as a Generalized Cosserat Continuum,” in Mechanics of Generalized Continua. IUTAM Symposium, Freudenstadt-Stuttgart 1967, E. Kröner, ed. (Springer, Berlin 1968) pp. 347-349.

Commemorative Volumes

[101] F.W. Hehl, A. Macías, E.W. Mielke, and Y.N. Obukhov: “On the structure of the energy-momentum and the spin currents in Dirac’s electron theory,” in On Einstein’s Path: Essays in Honor of Engelbert Schucking, A. Harvey, ed. (Springer, New York 1998) pp. 261-278,

gr-qc/9706009.

[102] F.W. Hehl and Y. Ne’eman: “Spacetime as a continuum with microstructure and metric–affine gravity”, in Modern Problems of Theoretical Physics, Festschrift for Professor D. Ivanenko, P.I. Pronin and Yu.N. Obukhov, eds. (World Scientific, Singapore, 1991) pp. 31-52.

[103] P. Baekler and F.W. Hehl: “On the dynamics of the torsion of spacetime: Exact solutions in a gauge theoretical model of gravity,” in From SU(3) to Gravity. Festschrift in Honor of Yuval Ne’eman, E. Gotsman and G. Tauber, eds. (Cambridge University Press, 1985) pp. 341-359.

[104] F.W. Hehl: “Zur Eichfeldtheorie der Gravitation,” in

Grundlagenprobleme der modernen Physik, Festschrift für P. Mittelstaedt, J. Nitsch et al., eds. (Bibliographisches Institut, Mannheim 1981) pp. 103-131.

[105] F.W. Hehl, J. Nitsch, and P. v.d. Heyde: “Gravitation and Poincaré Gauge Field Theory with Quadratic Lagrangian,” in General Relativity and Gravitation. One Hundred Years after the Birth of Albert Einstein. Alan Held, ed., Vol. 1 (Plenum Press, New York 1980) pp. 329-355.

The following other articles in commemorative volumes can be found in regular journals: for Andrzej Trautman [16, 23], for Ryoyu Utiyama [95], for Ekkehart Kröner [36], for Ernst Schmutzer [37], for John Wheeler [48], and for Peter Bergmann [49].

Other Publications

[106] B. Mashhoon, F. Gronwald, F.W. Hehl, and D.S. Theiss: “On measuring gravitomagnetism via spaceborne clocks: A gravitomagnetic clock effect, gr-qc/9804008.

[107] F.W. Hehl and U. Muench: “A note on post-Riemannian structures of spacetime,” gr-qc/9708007.

[108] Y.N. Obukhov, V.A. Korotkii, and F.W. Hehl: “On the rotation of the universe,” astro-ph/9705243.

[109] E.W. Mielke, P. Baekler, F.W. Hehl, A. Macías, and H.A.

Morales-Técotl: “Yang-Mills-Clifford version of the chiral Einstein action,” in Gravity, Particles and Space-Time, P. Pronin and G. Sardanashvily, eds. (World Scientific, Singapore 1996) pp. 217-254.

[110] J. Lemke, E.W. Mielke und F.W. Hehl: “Äquivalenzprinzip für Materiewellen? Experimente mit Neutronen, Atomen, Neutrinos...” Physik in unserer Zeit 25 Nr.1 (1994) 36-43.

[111] H. Meyer, L.H. Klingen und F.W. Hehl: “Computer-Algebra auch in der Schule? Formelmanipulationssysteme für Mathematik und Naturwissenschaften,” MNU (Math.-Naturwiss. Unterricht) 45 (1992) 451-458.

[112] F.W. Hehl und H. Meyer: “Mit Buchstaben auf dem Computer rechnen. Über Anwendungen der Computeralgebra in Mathematik, Naturwissenschaft und Technik.” Physikalische Blätter 48 (1992) 377-381.

[113] F.W. Hehl and P. von der Heyde: “Ein neues Fenster zum All?

Joseph Webers aufsehenerregende Experimente und ihre Grundlagen,” Naturwissenschaftliche Rundschau 25 (1972) 419-430.

[114] F.W. Hehl: “Spin und Torsion in der allgemeinen Relativitätstheorie oder die Riemann–Cartansche Geometrie der Welt,” Habilitationsschrift TU Clausthal (vervielfältigt), August 1970.

file hehllit99 65.tex, 2000-05-18, fwh