CURRICULUM VITAE

Frederick Michael Cooper

Position: Staff Member, Elementary Particle Physics Group T-8 Birthdate: April 1, 1944, New York City Business Address:

Los Alamos National Laboratory T-8, B285 P. O. Box 1663 Los Alamos, NM 87545 Phone: (505)667-5642 Fax:(505)665-3700 e-mail: fcooper@lanl.gov Home Address:

1117 S. Plata Circle Santa Fe, NM 87501-1616 Phone: (505)982-4763 Fred Cooper received his B. S. in Physics summa cum laude from City College of New York in 1964 and his Ph.D. in Theoretical Physics from Harvard in 1968 under the direction of Sheldon Lee Glashow. He has held the following positions: Lecturer, 1964, the City College of New York; Instructor, 1968-70, Cornell University; Assistant Professor, 1970-75, at the Belfer Graduate School of Science, Yeshiva University, New York; Member, 1977, The Institute for Advanced Study, Princeton; Visiting Professor, 1985-86, Boston University; Visiting Professor, 1988-89, Brown University;Visiting Professor, University of New Hampshire 1993. Research Professor, University of New Hampshire 1994-1995. Visiting Professor 1998-2000 Boston College. He has been a Staff Member in T-8 since 1975, has been Deputy Group Leader from 1982-1994 Group Leader from 1995-2000. He has been a member of the Santa Fe Institute since 1991.

Areas of Technical Specialization: Elementary Particle Physics, Relativistic Heavy Ion Collision Physics, Nonequilibrium Phase Transitions, Cosmology, Nonlinear Systems, Quantum Chaos, Hydrodynamics and Transport Theory.

Honors, Fellowships, Grants: Borden Freshman Prize, City College of New York (CCNY), 1960;Phi Beta Kappa, 1963; Ward Medal in Physics (CCNY), 1964; Woodrow Wilson Fellow, 1964-65; National Science Foundation Fellow, 1967-68; Frederick Cottrell Fellow (Research Corporation), 1970-72; Principal Investigator, National Science Foundation Grant, 1971-75; Investigator,DOE Grant 1975-present; Co-Principal Investigator High Energy Physics DOE Grant 1990-present; US- Israel BSF grant 1993-1996; Principal Investigator LDRD Grant 1995-present; Member-Santa Fe Institute, 1991-present.

Professional Activities: Member, APS; Former Vice Chairman, Physics Section of the New York Academy of Sciences; Editor, Recent Advances in Particle Physics, Annals of the New York Academy Vol. 229 (1974); Editor, Proceedings of the Santa Fe Workshop on Intermittency (1990);

World Scientific; Organizer of ECT Workshop on the Quark-Gluon Plasma, Trento, Italy (1994); Co-organizer of Santa Fe Summer Physics Workshop 1991-Present; Organizer of Carruthers Fest (1996) and Editor of the Proceedings (World Scientific) Organizer of the Slansky Memorial Conference (1998) and Editor of the Proceedings (Plenum Press-Physics Reports 315 1-3 (1999))

Publications

1. F. Cooper, “Photoproduction of Charged Pions in the Forward Direction and Regge Poles,” Phys. Rev. Lett.20, 643 (1968).

2. F. Cooper, “Photoproduction with Linearly Polarized Photons as a Test for Cuts in the Angular Momentum Plane,” Phys. Rev. 167, 1314 (1968).

3. F. Cooper, “Use of Polarized Photons as a Parity Filter in Vector Meson Photoproduction Experiments,” Phys. Rev. 170, 1602 (1968).

4. F.Cooper, “Regge Parametrization of Photoproduction Processes.I.,” Phys. Rev. 177, 2398 (1969).

5. F. Cooper and P. Carruthers, “The Reaction Aπ → Aπ and Aπ → ππ in the Veneziano Model,” Phys. Rev. D 1, 1140 (1970).

6. F. Cooper, “A Model for the Axial Current-3 Pion Amplitude Consistent with Current Algebra, Adler Consistency Condition and the Generalized Veneziano Model,” Phys. Rev. D 1, 1140 (1970).

7. F. Cooper, “A Veneziano-like Model for A^μ + π → ππ, “ Phys. Rev. D 2, 391 (1970).

8. F. Cooper,“A Veneziano-like Model for the Isoscalar Current-3 Pion Amplitude,” Phys. Rev.

D 2, 361 (1970).

9. F. Cooper, and H. Pagels, “Bounds on Elastic and Inelastic Form Factors of the Nucleon and the Pion,” Phys. Rev. D 2, 288 (1970).

10. F. Cooper, “Comment on the Connection Between the Veneziano Model and Mass Quantization Conditions,” Phys. Rev. D 3, 1517 (1971).

11. F. Cooper and A. Chodos, “A New Lagrangian Formalism for Infinite Component Field Theories,” Phys. Rev. D 3, 2461 (1971).

12. F. Cooper and A. Chodos, “Gauge Field Theory of Particles. I. Bosons,” Phys. Rev. D4, 2374 (1971).

13. F. Cooper and A. Chodos, “Particles as Normal Modes of an Underlying Gauge Field,” in Lectures in Theoretical Physics, Vol. XIVA, A. Barut and W. Brittin, eds., Colorado University Press, 349-373 (1972).

14. F. Cooper and A. Chodos, “Gauge Field Theory of Particles. II. Fermions,” Phys. Rev. D 3 2168 (1972).

15. F. Cooper, E. Schonberg, “Dipole Form Factors, Large Angle Hadron Scattering and the Parton Interaction,” Yeshiva Preprint, (1971).

16. F. Cooper and E. Schonberg, “Hadron Structure and the Parton-Parton Interaction in a Partial Bootstrap Model,” Phys. Rev. D6, 1082 (1972).

17. F. Cooper and A. Chodos, “Particles as Normal Modes of a Gauge Field Theory,” in Fundamental Interactions in Physics and Astrophysics, G. Iverson, et al., eds. Plenum Press, (1973).

18. F. Cooper and E. Schonberg, “Landau’s Hydrodynamical Model and the Inclusive Pion Spectrum from 24 to 1500 GeV/c^∗,” Phys. Rev. Letts. 30, 880 (1973).

19. F. Cooper and E. Schonberg, “Multiplicity Distributions in High-Energy Collisions and the Statistics of the Ideal Relativistic Bose Gas,” Phys. Rev. D 8, 334 (1973).

20. F. Cooper and J. Nowakowski, “Multiparticle Production in High Energy Collisions: Validity of Classical Statistical and Hydrodynamical Approximations,” Phys. Rev. D9, 771 (1974).

21. F. Cooper, G. Frye and E. Schonberg, “Electron Positron Annihilation into Hadrons and Landau’s Hydrodynamical Model,” Phys. Rev. Letts. 32, 862 (1974).

22. F. Cooper and G. Frye, “Single-Particle Distribution in the Hydrodynamic and Statistical Thermodynamic Models of Multiparticle Production,” Phys. Rev. D10, 186 (1974).

23. F. Cooper, G. Frye, G. and E. Schonberg, “Landau’s Hydrodynamic Model of Particle Production and Electron Positron Annihilation into Hadrons,” Phys. Rev. D 11, 192, (1975).

24. F. Cooper, “Landau’s Hydrodynamic Model of Particle Production,” in AIP Conference Proceedings No. 23, Particles and Fields Subseries No.10, Carl Carlson, ed, American Institute of Physics, NY, (1975).

25. F. Cooper and D. Sharp, “Pion Production From a Classical Source: Transport and Hydrodynamical Properties,” Phys. Rev. D 12, 1123 (1975).

26. F. Cooper and D. H. Sharp, “Transport and Hydrodynamic Aspects of Multiparticle Production,” Theories and Experiments in High Energy Physics, ed. Arnold Perlmutter, Plenum Press, NY, (1975).

27. F. Cooper, “Hydrodynamic Model of Multiparticle Production,” in Proceedings of Workshop in ’Is There an Ultimate Temperature?’ ” Ettore Majorana (April 1975).

28. F. Cooper and M. Feigenbaum, “Transport Approach to Multiparticle Production: Collective Phenomena and Renormalization Effects,” Phys. Rev. D14, 583 (1976).

29. F. Cooper, G. Guralnik and S. Kasdan, “Collective Phenomena in λϕ^4 Field Theory,” Phys.

Rev. D 14, 1607 (1976).

30. F. Cooper and P. Blewett, “Pressure Generation due to a Temperature Discontinuity at a Liquid-Liquid Interface,” Phys. of Fluids 21 3, 334 (1978).

31. F. Cooper, “Heat Transfer from a Sphere to an Infinite Medium,” International Journal of Heat and Mass Transfer 20, 991 (1977).

32. F. Cooper, “Heat Transfer and Pressure Generation Following Liquid- Liquid Contact Between a Sphere Initially at T_{1i} and a Medium Initially at T_{2i},” Proc. of the Int. Meeting on Fast Reactor Safety and Related Physics IV, 1870(1977).

33. F. Cooper, C. Bender and G. Guralnik, “Path Integral Formulation of Mean-Field Perturbation Theory,” Ann. Phys. 109, 165 (1977).

34. F. Cooper, “Thermal Boundary Layer Approximation to Spherical Geometry Conduction Heat Transfer Including Freezing,” LA-UR-77 -1921.

35. F. Cooper and J. Dienes, “The Role of Rayleigh Taylor Instabilities in Fuel-Coolant Interactions,” Nuclear Science Eng.68, 308 (1978).

36. F. Cooper, G. Guralnik and N. Snyderman, “Is the Fermi Theory of Weak Interactions a Yang-Mills Theory in Disguise?”, Phys. Rev. Letts. 40 1620 (1978).

37. F. Cooper, D. Campbell, G. Guralnik and N. Snyderman, “Relationship Between the Two Dimensional Ψ̄ΨΨ̄Ψ Model and Yukawa Type Models,” Phys. Rev. D 19, 549 (1978).

38. F. Cooper and R. Haymaker, “The Gross-Neveu Model as a Z_3 = 0 Limit of the Two Dimensional SU(N) σ Model,” Phys. Rev. D 19, 562 (1979).

39. F. Cooper and J. Dienes, “The Effect of Freezing on Rayleigh-Taylor Instabilities in Fuel- Coolant Interactions,” in Topics in Two Phase Heat Transfer and Flow, S. G. Bankoff, ed.29, ASME, New York, (1978).

40. F. Cooper, G. Guralnik, R. Haymaker and K. Tamvakis, “Broken Symmetry Renormalized Schwinger-Dyson Equations for the Two Dimensional SU(N)σ Model and the (Ψ̄Ψ)^2 Model,” Phys. Rev. D20, 3336 (1979).

41. F. Cooper, C. Bender, G. Guralnik and Sharp, D., “Strong Coupling Expansion in Quantum Field Theory,” Phys. Rev. D 19, 1865 (1979).

42. F. Cooper, C. Bender, G. Guralnik, R. Roskies and D. Sharp,” Improvement of an Extrapolation Scheme for Strong-Coupling Expansion in Quantum Field Theory,” Phys. Rev. Letts. 43, 537 (1979).

43. F. Cooper, C. Bender, G. Guralnik, H. Rose and D. Sharp, “Strong Coupling Expansion for Classical Statistical Dynamics,” Journal of Statistical Physics 22, 647 (1980).

44. F. Cooper, C. Bender, G. Guralnik, R. Roskies, D. Sharp and M. Silverstein, “Multilegged Propagators in Strong-Coupling Expansions,” Phys. Rev. D20, 374 (1979).

45. F. Cooper, C. Bender, G. Guralnik, E. Mjolsness, H. Rose and D. Sharp, “A Novel Approach to the Solution of Boundary Layer Problems,” Adv. Appl. Math.1, 22 (1980).

46. F. Cooper, C. Bender, G. Guralnik, R. Roskies and D. Sharp, “Renormalizing the Strong Coupling Expansion for Quantum Field Theory,” published in the Proceedings of Orbis Scientiae (1980).

47. F. Cooper, C. Bender and G. Guralnik, ”Effective Potential for a Renormalized d-Dimensional gϕ^4 Field Theory in the g→ ∞ Limit,” Phys. Rev. Letts. 45, 501(1980).

48. F. Cooper, C. Bender, G. Guralnik, R. Roskies and D. Sharp, “A Strong Coupling Expansion for the Effective Potential on a Lattice,” Phys. Rev. D 23, 2976 (1981).

49. F. Cooper, C. Bender, G. Guralnik, R. Roskies and D. Sharp, “Higher Order Terms in the Strong Coupling Expansion for the Renormalized Effective Potential,” Phys. Rev. D24, 2683(1981).

50. F. Cooper, C. Bender, G. Guralnik, R. Roskies and D. Sharp, “Numerical Computation of the Renormalized Effective Potential in the Strong Coupling Limit,” Phys. Rev. D 23, 2999(1981).

51. F. Cooper, C. Bender, R. Kenway and L. M. Simmons, “Problems of Continuum Regulation of Strong Coupling Expansions,” Phys. Letts.109, 63 (1982).

52. F. Cooper, C. Bender, R. Kenway and L. M. Simmons, “Continuum Regulation of the Strong-Coupling Expansion for Quantum Field Theory,” Phys. Rev. D24, 2693 (1981).

53. F. Cooper and R. Kenway, “A Continuum Strong-Coupling Expansion for Quantum Electrodynamics,” Phys. Rev. D 24, 2706 (1981).

54. F. Cooper, and G. Venturi, “Cosmology and Broken Scale Invariance,” Phys Rev. D 24, 3338-3340 (1981).

55. F. Cooper, B. Freedman and D. Preston, “Solving ϕ^4_{1,2} Field Theory with Monte Carlo,” Nucl. Phys. B210 [FS6] 210 (1982).

56. F. Cooper, G. A. Baker Jr., L. P. Benofy and D. Preston, “Analysis of the Lattice, Strong- Coupling Series for g_0ϕ^4 Field Theory in d Dimensions,” Nucl. Phys. B 210 [FS6], 273 (1982).

57. F. Cooper and B. Freedman, “Aspects of Supersymmetric Quantum Mechanics,” Annals of Physics 146, 262 (1983).

58. C. Bender, F. Cooper and A. Das, “Continuum Limit of Supersymmetric Field Theories on a Lattice,” Phys. Rev. Letts. 50, 397 (1983).

59. F. Cooper, C. Bender and B. Freedman, “A New Strong Coupling Expansion for Quantum Field Theory Based on the Langevin Equation,” Nucl. Phys. B 219, 61 (1983).

60. F. Cooper, C. Bender and A. Das, “A New Test for Spontaneous Breakdown of Supersymmetry,” Phys. Rev. D 50, 28, 1473 (1983).

61. F. Cooper, C. Bender, “Failure of the Naìve Loop Expansion for the Effective Potential when there is Broken Symmetry,” Nucl. Phys. B 224, 403 (1983).

62. F. Cooper and B. Freedman, “Renormalizing the Effective Potential for Spontaneously Broken gϕ^4 Field Theory,” Nucl. Phys. B 239, 459 (1984).

63. F. Cooper and C. Bender, “Functional Differential Equation Approach to the Large N Expansion,” Annals of Physics 160, 323 (1985).

64. F. Cooper and B. Freedman, “Fun with Supersymmetric Quantum Mechanics,” Physica 15D, 138 (1985).

65. F. Cooper, C. M. Bender, B. Freedman and R. W. Haymaker, “Tunneling and the Low Momentum Expansion of the Effective Action,” Nucl. Phys. B 256, 653 (1985).

66. F. Cooper, C. M. Bender, V. Gutschick and M. M. Nieto, “A Simple Approach to Tunneling Using the Method of Finite Elements,” Phys. Rev. D32, 1486 (1985).

67. F. Cooper, K. A. Milton and L. M. Simmons Jr., “The Quantum Roll: A Study in the Long Time Behavior of the Finite Element Method,” Phys. Rev. D32, 2056 (1985).

68. F. Cooper, C. M. Bender, Gutschick and M. M. Nieto, “Resonances in Quantum Mechanical Tunneling,” Physics Letters B 163, 336 (1985).

69. F. Cooper, D. Callaway, J. Klauder, H. Rose, “Langevin Simulations in Minkowski Space,” Nucl. Phys. B 262, 19 (1985).

70. F. Cooper, R. Haymaker, T. Matsuki and S. Wang, “Quantum Corrections to False Vacuum Decay in the Coleman-Weinberg Potential,” Phys. Rev. D32, 2049 (1985).

71. F. Cooper, C. Bender, J. O’Dell, and L. M. Simmons Jr., “Quantum Tunneling Using Discrete-Time Operator Difference Equations,” Phys. Rev. Letters 55, 901 (1985).

72. F. Cooper, “Real Time Quantum Dynamics in the Heisenberg Picture,” Current Trends in Physics, Bhubaneswar, India. Eds., Khare, A. and Pradhan, T. (World Scientific, 1986).

73. F. Cooper and S. Y. Pi, “Time Dependent Variational Principle for Quantum Dynamics in the Schrodinger-Picture,” Current Trends in Physics, Bhubaneswar, India. Eds., Khare, A. and Pradhan, T. (World Scientific, 1986).

74. F. Cooper, S. Y. Pi, and P. Stancioff, “Quantum Dynamics in a Time Dependent Variational Approximation,” Phys. Rev. D34, 3831 (1986).

75. F. Cooper, R. W. Haymaker, T. Matsuki, “Comparison of Alternative Effective Potentials for Dynamical Symmetry Breaking,” Phys. Rev. D35, 2567 (1987).

76. F. Cooper, J. N. Ginnochio and A. Khare, “Relationship between Supersymmetry and Solvable Potentials,” Phys. Rev. D36, 2458 (1987).

77. F. Cooper, C. M. Bender, K. Milton, L. M. Simmons Jr., “Discrete Time Quantum Mechanics III: Spin Systems,” Phys. Rev. D 35, 3081 (1987).

78. F. Cooper, J. N. Ginnochio, A. Khare, “Supersymmetry and Solvable Potentials,”Proceedings of the XV International Colloquium on Group Theoretical Methods in Physics. Ed., Gilmore, R. (World Scientific, 1987).

79. F. Cooper and E. Mottola, “Initial-value Problems in Quantum Field Theory in the Large-N Approximation,” Phys. Rev. D36, 3114 (1987).

80. F. Cooper, J. N. Ginnochio and A. Wipf, “Supersymmetry, Operator Transformations and Exactly Solvable Potentials,” Journal of Physics A 22, 3707 (1989).

81. F. Cooper and E. Mottola, “Initial value problems in λϕ^4 Field Theory in a Background Gravitational Field,” Mod. Phys. Lett. A 2, 635 (1987).

82. F. Cooper, J. N. Ginnochio and A. Wipf, “Derivation of the S-Matrix using Supersymmetry,” Phys. Letts. A 3 145 (1988).

83. F. Cooper, A. Khare, R. Musto, A. Wipf, “Supersymmetry and the Dirac Equation,” Annals of Physics, 187, 1 (1988).

84. F. Cooper, “Initial Value and Back Problems in Quantum Field Theory,” in Storrs 1988, Proceedings, 4th Meeting of the Division of Particles and Fields of the APS, World Scientific.

85. F. Cooper, F. Accetta, A. Chodos and B. Shao, “Properties of the Wormhole Calculus,” Phys. Rev. D 39, 452 (1989).

86. F. Cooper, C. Bender, L. M. Simmons Jr., ”Nonunique Solution to the Schwinger Dyson Equations,” Phys. Rev. D39, 2343 (1989).

87. F. Cooper and E. Mottola, “Quantum Back Reaction in Scalar QED as an Initial Value Problem,” Phys. Rev. D 40, 456 (1989).

88. F. Cooper, C. Bender and K. A. Milton, “The δ Expansion for Stochastic Quantization,” Phys. Rev. D39, 3684 (1989).

89. F. Cooper, C. Bender and K. A. Milton, “The δ Expansion and Local Gauge Invariance,” Phys. Rev. D40, 1354 (1989).

90. F. Cooper and P. Roy, “δ Expansion for the Superpotential,” Phys. Letts. A143, 202 (1990).

91. F. Cooper and C. Bender, “A Simple Classical Model of Dynamical Symmetry Breaking,” Los Alamos Report- LA-UR-89-2693 (1989)

92. F.Cooper, E. Mottola, B.Rogers and P. Anderson, “Pair Production from an External Electric Field,” Proceedings of the Santa Fe Workshop on ‘Intermittency in High-Energy Collisions’, March 1990 (World Scientific). Eds. F. Cooper, R. Hwa and I. Sarcevic (1991).

93. F.Cooper and M. Moshe, “Scaling Relations and the δ Expansion,” Phys. Lett. B 259, 101 (1991).

94. F.Cooper, C.Bender, G. Kilcup, L.Simmons and P. Roy, “A Novel Perturbation Theory for the Langevin Equation,” Journal of Stat. Phys. 64, 395 (1991).

95. F. Cooper, C. Bender, L. M. Simmons, Jr., Kimball A. Milton, Moshe Moshe, Stephen Pinsky, “Delta Expansion for Local Gauge Theories. I. A One-Dimensional Model,” Phys. Rev. D 45,1248 (1992).

96. F. Cooper and H. F. Jones and L. M. Simmons Jr., “A Comparison of Some Variational Strategies used in Field Theory,” Phys. Rev. D, 43, 3396 (1991).

97. F. Cooper and J. Pérez Mercader, “Compositeness and Reduction of Coupling,” Phys. Rev.

D 43, 4129 (1991).

98. F. Cooper and Harvey Shepard and L.M. Simmons Jr., “Variational Approximations to the Nonlinear Schrodinger Equation,” Phys. Lett. A 156, 436 (1991).

99. F. Cooper, Y. Kluger, J. M. Eisenberg, B. Svetitsky and E. Mottola, “Pair Production in a Strong Electric Field,” Phys. Rev. Lett.67,2427 (1991).

100. F. Cooper, P. Sodano, L. M. Simmons, Jr., ”Topological Kinks in ϕ^{2n} Field Theories: A Variational Approach,” Physica D56, 68 (1992).

101. F. Cooper, T. Goldman, J. Pérez-Mercader and M. M. Nieto, “The Dark Matter Problem and Quantum Gravity,” Phys. Lett. B281, 219 (1992).

102. F. Cooper, T. Goldman, J. Pérez-Mercader and M. M. Nieto, “ Dark Matter Problem and the Effective Value of Newton’s Constant at Large Distances,” in: The Vancouver Meeting: Particles and Fields ’91, edited by D. Axen, D. Bryman and M. Comyun (World Scientific, Singapore, 1992) pp. 999-1001.

103. F. Cooper, Y. Kluger, J. M. Eisenberg, B. Svetitsky and E. Mottola, “Fermion Pair Production in a Strong Electric Field,” Phys. Rev. D 45 (1992)4659.

104. F. Cooper, “Dynamical Approach to Pair Production from Strong Fields in Particle Production in Highly Excited Matter,” H. Gutbrod and J. Rafelski. eds. NATO ASI Series B:Physics Vol 303, Plenum Press (1993). hep-ph/9209212 .

105. F.Cooper, C. Lucheroni and H. Shepard, “Variational Method for Studying Self-focusing in a Class of Nonlinear Schrodinger Equations,” Phys. Lett. A 170 (1992) 184.

106. F.Cooper, C. Lucheroni, H. Shepard and P. Sodano “Post-Gaussian Variational Method for the Nonlinear Schrodinger Equation: Soliton Behavior and Blowup” Physica D68 (1993), 344. hep-ph/9210234

107. F.Cooper, C. Lucheroni, H. Shepard and P. Sodano, “Variational Method for Studying Solitons in the Korteweg-deVries Equation,” Phys. Lett. A 173 (1993) 33. hep-ph/9210226

108. F. Cooper, J.M. Eisenberg, Y. Kluger, E. Mottola, and B. Svetitsky, “Particle Production in the Central Rapidity Region,” Phys. Rev. D 48 (1993) 190. hep-ph/9212206

109. F.Cooper, “Time Evolution of the Quark-Gluon Plasma,” proceedings of HIPAGS ’93 MITLNS- 2158, edited by Stephans, Steadman and Kehoe. MIT- Cambridge Mass (1993).

110. F.Cooper, H. Shepard and P. Sodano “Soltary Waves and Compactons in a Class of Generalized Korteweg-deVries Equations,” Phys. Rev. E48 (1993) 4027.

111. F. Cooper and A. Khare, “One parameter Family of Compacton Solutions in a Class of Generalized K-dV Equations,” Phys. Rev. E48 (1993) 4843.

112. F.Cooper, J. Dawson, Y. Kluger and H. Shepard, “ Production and Time Evolution of the Quark-Gluon Plasma,” Nuclear Physics A566 (1994) 395c.

113. F. Cooper, G.West, E. Mottola, and M.P. Mattis, “Unification of Nature’s Fundamental Forces: A Continuing Search” Los Alamos Sci. (1993) No. 21, 144-152

114. F. Cooper and H Shepard, “Solitons in the Camassa-Holm Shallow Water Equation,” Phys.Lett.

A 194 (1994) 246.

115. F.Cooper, J. Dawson, Y. Kluger and H. Shepard, “Production and Time Evolution of the Quark-Gluon Plasma,” in Proceedings of the Workshop on Pre-Equilibrium Parton Dynamics edited by Xin-Nian Wang. LBL-34831, p.87 (1994).

116. F.Cooper, J. Dawson, D. Meredith and H. Shepard, “Semi-Quantum Chaos,” Phys.Rev.

Lett. 72 ,1337 (1994).

117. F. Cooper, J. Dawson and H. Shepard, “SUSY inspired Variational Method for the Anharmonic Oscillator,” Phys. Lett. A 187 ,140 (1994).

118. F. Cooper, S. Habib, Y. Kluger, E. Mottola, J.P. Paz and Paul Anderson, “Non-Equlibrium Quantum Fields in the Large N Expansion,” Phys. Rev. D50 2848 (1994).

119. F. Cooper, A. Khare and Sukhatme, “Supersymmetry and Quantum Mechanics,” Physics Reports 251. 267-388 hep-th/9405029 (1995).

120. F. Cooper, Y. Kluger, E. Mottola and J.P. Paz “Nonequilibrium Quantum Dynamics of Disoriented Chiral Condensates’ Phys. Rev.D51,2377 (1995) hep-th/9404357

121. F. Cooper, Y. Kluger, E. Mottola, J.P. Paz, A. Kovner “Quantum Evolution of Disoriented Chiral Condensates”Nuclear PhysicsA590,581c (1995)

122. F. Cooper,J. Dawson, S. Habib, Y. Kluger, D. Meredith and H. Shepard, “Semiquantum Chaos and the Large N Expansion,” Physica D 83 , 74 (1995).

123. F. Cooper, C. Bender and P.Meisenger, “Spherically Symmetric Random Walks I.Representation in Terms of Orthogonal Polynomials,” Phys. Rev.E54,100 (1996) . hep-lat/9506011

124. F. Cooper, Nonequilibrium Time Evolution Problems and Schwinger’s Closed-time Path Formalism,” Proceedings of the 23rd Coral Gables Conference, Feb. 2-5 1995 Plenum Press. New York,hep-th/9504073.

125. F. Cooper, J. Dawson, S. Habib, and R. Ryne “Semiquantum Chaos and the Time Dependent Variational Approximation to Quantum Dynamics” Phys. Rev. E 57, 1489 (1998) quantph/9610013

126. F. Cooper, S. Habib,Y. Kluger and E. Mottola “Nonequilibrium Dynamics of Symmetry Breaking in λϕ^4 Field Theory” Phys. Rev. D 55 6471 (1997) hep-ph/96-10345

127. F. Cooper, Y. Kluger and E. Mottola “ Anomalous Transverse Distribution of Pions as a signal for the production of DCC’s” Phys. Rev. C54 3298 (1996) hep-ph/9604284.

128. M. Kennedy , J. Dawson and F. Cooper “Time evolution of the chiral phase transition during a spherical expansion” Phys.Rev.D54 2213, (1996). hep-th/9603068

129. F. Cooper “From Landau’s Hydrodynamical Model to Field Theory Models of Multiparticle Production” in The State of Physics at the End of the 20th Century ed. F. Cooper et.al World Scientific (1999) .hep-ph/9701203

130. F. Cooper, (ed.), G. West, (ed.) (Los Alamos), I. Sarcevic, (ed.) (Arizona U.), C.I. Tan, (ed.) (Brown U.).“The State of Physics at the End of the 20th Century” Singapore: World Scientific (1999) 256 p.

131. F. Cooper, J.M. Hyman and Avinash Khare “Compacton Solutions in a Class of Generalized Fifth Order Korteweg-Devries Equations” Phys. Rev. E (to be published 2001) patt-sol/9704003

132. F. Cooper, B. Mihaila and J Dawson “Order^1_N corrections to the time dependent Hartree approximation for a system of N + 1 oscillators” hep-ph/9705354, Phys. Rev. D 56, 5400 (1997) LA-UR-97-1673

133. F. Cooper “Unusual Dileptons at RHIC”. in “Non-equilibuium many body Dynamics” Proceedings of the RIKEN BNL Research Center Workshop Volume 4. BNL-64912. (1997).

134. D. Boyanovsky, F. Cooper, H. de Vega and P. Sodano “ Evolution of Inhomogeneous Condensates: Self-Consistent Variational Approach” Phys.Rev.D58,25007,(1998) LA-UR-98-516 hep-ph/9802277

135. Bogdan Mihaila, John F. Dawson (New Hampshire U.), Fred Cooper, Mary Brewster, Salman Habib (Los Alamos).“The Quantum Roll in D-dimensions and the large D expansion” LA- UR-3-98-3411, hep-ph/9808234

136. F. Cooper “Initial Value Problems in Quantum Field Theory and the Feynman Path Integral Representation of Schwinger’s Closed Time Path Formalism’ BC-HEP-98-1, Oct 1998. 7pp. Published in the Proceedings of 6th International Conference on Path Integrals from peV to TeV: 50 years after Feynman’s Paper. World Scientific(1999) hep-ph/9810377

137. F.Cooper “Inclusive Dilepton Production at RHIC” BC-HEP-98-2, Nov 1998. 14pp. Dick Slansky Memorial Symposium: Looking Forward: Frontiers in Theoretical Science at Los Alamos, Los Alamos, NM, 20-21 May 1998.Phys.Rept.315:59-81,1999; hep-ph/9811246

138. F. Cooper, (ed.), G.B. West, (ed.). 1999.Looking Forward: Frontiers in Theoretical Science at Los Alamos Phys.Rept.315:1-284,1999 hep-ph/9811246

139. Alan Chodos, Hisakazu Minakata and Fred Cooper, “Cooper pairing at large-N in a 2 dimensional model” hep-ph/9812305 Phys.Lett.B449:260-266,1999

140. Alan Chodos, Fred Cooper, Hisakazu Minakata “Competing Condensates in Two Dimensions” hep-ph/9905521

141. Carl M. Bender , Fred Cooper, Peter Meisinger and Van M. Savage “ Variational Ansatz for PT Symmetric Quantum Mechanics” Phys. Lett. A 259 (1999) 224 quant-ph/9907008.

142. Alan Chodos, Fred Cooper, Wen-jin Mao, Hisakazu Minakata, Anupam Singh . A two dimensional model with Chiral Condensates and Cooper Pairs having QCD-like Phase structure. LA-UR-99-4856, Sep 1999. 26pp. Phys.Rev.D61 045011 (2000) hep-ph/9909296

143. F.Cooper “The Millennium- A Bridge between the Relative and the Ultimate” Tricycle: The Buddhist Review Vol IX, no.2 -Winter 1999 pp69-71.

144. F. Cooper, A. Khare and U. Sukhatme “ Supersymmetry in Quantum Mechanics” to be published by World Scientific Press (2000).

145. Bogdan Mihaila, Tara Athan, Fred Cooper, John Dawson, and Salman Habib “Exact and approximate dynamics of the quantum mechanical O(N) model” hep-ph/0003105 Phys.Rev.D62:125015,2000

146. B. Mihaila, F. Cooper and J. Dawson “Resumming the large-N approximation for time evolving quantum systems” arXiv:hep-ph-0006254, Phys. Rev. D. to be published.

147. A. Chodos, F. Cooper, W. Mao and A. Singh “ Dynamics of the chiral phase transition at finite chemical potential” hep-ph/0007244 Published in Proceedings of RIKEN BNL Research Center Workshop Vol. 28.“Equilbrium and Non-equilibrium Aspects of Hot, Dense,QCD BNL-52613, July 2000, pp 113-122.

148. Alan Chodos, Hisakazu Minakata , Fred Cooper, Anupam Singh, Wenjin Mao . TMUP-HEL- 0017, Dec 1999. 11pp. “A two dimensional model with Chiral Condensates and Cooper Pairs having QCD-like Phase structure” Talk given at TMU - Yale Symposium on Dynamics of Gauge Fields: An External Activity of APCTP, Tokyo, Japan, 13-15 Dec 1999. e-Print Archive: hep-ph/0009019.

149. A. Chodos, F. Cooper, W. Mao and A. Singh “ Equilibrium and nonequilibrium properties associated with the chiral phase transition at finite density in the Gross-Neveu model” Phys. Rev. D (to be published). hep-ph/0011211.

Related Experience

1. President Kagyu Shenpen Kunchab Tibetan Buddhist Center 1985-Present

2. Meditation Teacher and Spiritual Counselor 1989-Present

Invited Talks since 1995

1. F. Cooper, “Dynamics of the Chiral Phase Transition,” Quark ’95, Jan, 1995.

2. F. Cooper, “Nonequilibrium Time Evolution Problems Using Schwinger’s Closed Time Path Formalism,” Unified Symmetry Conference, Miami, Feb 2, 1995.

3. F. Cooper, “Schwinger’s CTP Formalism and Time Evolution Problems,” Carnegie Mellon University, March 1995.

4. F. Cooper, “Disoriented Chiral Condensates and the Time Evolution of the Quark-Gluon Plasma,” Cornell University, March 1995.

5. F. Cooper “Time Evolution Problems in Quantum Field Theory” Brown University, May 1995; Institute of Nuclear Science, Univ. of Washington September 1995.

6. F. Cooper “Quantum Dynamics of a non-equilibrium Chiral Phase Transition” November 28 1995 Yale University; Dec. 4, 1995 University of the Negev, Israel; December 6, 1995 Tel-Aviv University.

7. F. Cooper “ Disoriented Chiral Condensates”; Feb. 27,1996 University of Arizona. 8. F. Cooper “Time Dependent Variational Methods, from Soliton Dynamics to Quantum Chaos”. University of Rhode Island, April 1996, Carnegie Mellon University August 1996, Los Alamos NP2 September 1996.

9. F. Cooper “From Landau’s Hydrodynamical Model to Field Theory Calculations of Multiparticle Spectra” CarruthersFest October 1996, University of Pittsburgh, November 1996.

10. F. Cooper “Time Dependent Variational Methods” Duke University Feb. 25 , 1997 11. F. Cooper “Multiparticle Production in High Energy Collisions” Duke University Feb. 26, 1997.

12. F. Cooper “ Field Theory approach to Multiparticle Production” Vanderbilt University– Frontiers in Contemporary Physics Conference May 1997.

13. F. Cooper “ Dilepton Production during a Chiral Phase Transition” LBL July 1997. 14. F. Cooper “Unusual dileptons at RHIC- A Field Theory approach based on a non-equilibrium Phase Transition”. BNL-RIKEN Workshop September 1997.

15. F. Cooper “ Variational Methods in Physics” Boston College, November 1997. 16. F. Cooper “ Dileptons from a Chiral Phase Transition” Yale University June 1998 17. F. Cooper “Initial Value Problems in Quantum Field Theory and the Path Integral representation of Schiwnger CTP formalism.” Keynote Lecture at 6th International Conference on Path Integrals. Florence, Italy August 1998.

18. F. Cooper “Inclusive Particle Production at RHIC” Plenary Lecture at In and Out of Equilibrium Workshop. Brookhaven-Riken October 1998 19. F. Cooper “ SUSY and Quantum Mechanics” Colloquium at Boston College November 1998.

20. F.Cooper “Dileptons at RHIC” MIT seminar February 1999.

21. F. Cooper “Dynamics of the Chiral Phase Transition” Brown Seminar March 1999. 22. F. Cooper “ A Two Dimensional Model having QCD like Phase Structure” LANL Seminar August 1999.

23. F. Cooper “ Color-Superconductivity and the Phase Structure of QCD at Finite Density” UNH Seminar Feb. 2000.

24. F. Cooper “ Dynamics of the chiral phase transition at finite chemical potential” MIT seminar June 21,2000. Riken-BNL invited talk July 26,2000; Seminar at Northeastern October 2000. Los Alamos National Labs March 2, 2001.