1 Annual Report 1998 of Theoretical Particle and High Energy Group

Subjects: The Unification of Elementary Particles and Fundamental Interactions Member: Kazuo Fujikawa, Tohru Eguchi, Tsutomu Yanagida, Yutaka Matsuo, Atsushi Yamada, Ken-Ichi Izawa, Yuji Sugawara, Teruhiko Kawano

The main research interests at our institute are in superstring theory, quantum theory of gravity and unification theories. Superstring theory, supersymmetric field theories, topological field theories and conformal field theories are analyzed relating to the fundamental problems of interactions. In the field of high energy phenomenology, supersymmetric unified theories are extensively studied and cosmological problems are also investigated. In addition to these topics, we also study various problems in quantum field theory, from the viewpoints of both continuum and lattice approaches, for example, fluctuation-dissipation theorem, quantum tunneling, and so on.

We list below the main subjects of our researches.

1. Superstring Theory.

1.1 Topological String Theory [1]–[3] 1.2 Brane Dynamics, M(atrix) theory and Supersymmetric Gauge Theory [4]–[9] 1.3 AdS/CFT Duality. [10]–[12] 1.4 String Field Theory. [13, 14] 2. Supersymmetric Unified Theories.

2.1 Properties of Supersymmetric Models. [15]–[21] 2.2 Cosmic Ray Physics and Unified Theories. [22]–[26] 2.3 Particle Cosmology. [28]–[30] 3. Various Problems in Quantum Field Theory.

3.1 Fluctuation-Dissipation Theorem. [38]–[40] 3.2 Quantum Tunneling Effect and Valley Method. [41] 3.3 Lattice Gauge Theory. [42]–[46] 3.4 Finite-Temperature Field Theory. [47]–[49] 3.5 Bohm-Aharonov Effect.

References

� � [1] T.Eguchi, K.Hori and C.-S. Xiong : “Quantum Cohomology and Virasoro Algebra”, Phys.Lett. B402, (1997) 71-80.

[2] T. Eguchi, M. Jinzenji and C.-S. Xiong : “Quantum Cohomology and Free-Field Representation”, Nucl. Phys. B510 (1988) 608-622.

[3] T. Eguchi and C.-S. Xiong : “Quantum Cohomology at Higher Genus”, Adv. Theor. Math.

Phys. 2 (1998) 217-227.

[4] K. Ezawa, Y. Matsuo, K. Murakami : “Matrix model for Dirichlet open string” Phys. Lett.

B439 (1998) 29-36.

[5] Y. Matsuo : “Matrix theory, Hilbert scheme and integrable system” Mod. Phys. Lett. A13 (1998) 2731-2742.

[6] T. Kawano and K. Okuyama : “Matrix Theory on Noncommutative Torus”, Phys. Lett.

B433 (1998) 29-34.

[7] T. Kawano and K. Okuyama : “String Network and 1/4 BPS States in N = 4 SU(N) Supersymmetric Yang-Mills Theory”, Phys. Lett. B432 (1998) 338-342.

[8] K. Okuyama and Y. Sugawara, “Fractional Strings in (p, q) 5-brane and Quiver Matrix String Theory”, JHEP 9808 (1998) 002.

[9] J.Hashiba : “Branes and Vector-like Supersymmetry Breaking Theories with Gauged Global Symmetry”, Nucl. Phys. 550B (1999) 329-349.

[10] K. Hosomichi : “Absorption of Fermions by D3-branes”, JHEP 06(1998)009, hepth/9806010.

[11] K. Hosomichi, Y. Sugawara : “Hilbert Space of Space-time SCFT in AdS_3 Superstring and T^{4kp}/S_{kp} SCFT”, JHEP 01(1999)013, hep-th/9812100.

[12] Y. Sugawara : “N = (0, 4) Quiver SCF T_2 and Supergravity on AdS_3 × S^2,” UT-835, hep-th/9903120.

[13] T. Asakawa, T. Kugo and T. Takahashi: ”On the Generalized Gluing and Resmoothing Theorem”, Prog. Theor. Phys. 100 (98) 437-454.

[14] T. Asakawa, T. Kugo and T. Takahashi: ”BRS Invariance of Unoriented Open-Closed String Field Theory”, Prog. Theor. Phys. 100 (98) pp. 831-879.

[15] K.-I.Izawa, Y.Nomura and T.Yanagida : “A Gauge-Mediation Model of Dynamical SUSY Breaking with a Wide Range of the Gravitino Mass”, hep-ph/9901345, to appear in Phys. Lett. B.

[16] J. Hisano, K. Kurosawa and Y. Nomura: “Large Squark and Slepton Masses for the First- Two Generations in the Anomalous U(1) SUSY Breaking Models”, Phys. Lett. B445 (1999) 316-322.

[17] K.-I. Izawa, K.Kurosawa, Y. Nomura and T. Yanagida: “Grand-Unification Scale Generation through the Anomalous U(1) Breaking”, UT-842, hep-ph/9904303.

[18] J.Sato and T.Yanagida : “Large lepton mixing in a coset space family unification on E_7/SU(5)× U(1)^3”, Phys. Lett. B430 (1998) 127-131.

[19] J.Sato and T.Yanagida : “Large Lepton Mixing in Seesaw Models: Coset Space Family Unification”, hep-ph/9809307

[20] M.Bando, J.Sato and K.Yoshioka “ Quark and Lepton Mass Matrix in Asymptotically Non-Free Theory”, Prog. Theor. Phys. 100 (1998) 797-816.

[21] J. Hisano, D. Nomura, Y. Okada, Y. Shimizu, and M. Tanaka : “Enhancement of μ → eγ in the Supersymmetric SU(5) GUT at Large tan β”, Phys. Rev. D58 (1998) 116010, hepph/9805367.

[22] J. Hisano and D. Nomura : “Solar and Atmospheric Neutrino Oscillations and Lepton Flavor Violation in Supersymmetric Models with Right-handed Neutrinos”, Phys. Rev. D59 (1999) 116005, hep-ph/9810479.

[23] Y. Nomura and T. Yanagida: “Bi-Maximal Neutrino Mixing in SO(10)_{GUT}”, Phys. Rev.

D59 (1999) 017303.

[24] Y. Nomura and T. Sugimoto: “Quark and Lepton Mass Matrices in the SO(10) Grand Unified Theory with Generation Flipping”, hep-ph/9903334.

[25] K.Hamaguchi, Y.Nomura and T.Yanagida : “Superheavy Dark Matter with Discrete Gauge Symmetries”, Phys. Rev. D58 (1998) 103503.

[26] K.Hamaguchi, Y.Nomura and T.Yanagida : “Long Lived Superheavy Dark Matter with Discrete Gauge Symmetries”, Phys. Rev. D59 (1999) 063507.

[27] K.Hamaguchi, K.-I.Izawa, Y.Nomura and T.Yanagida : “Long-Lived Superheavy Particles in Dynamical Supersymmetry-Breaking Models in Supergravity”, hep-ph/9903207.

[28] K.-I.Izawa and T.Yanagida : “R-Invariant Dilaton Fixing”, Prog. Theor. Phys. 101 (1999) 171-175.

[29] K.-I.Izawa, M.Kawasaki and T.Yanagida : “R-Invariant Topological Inflation”, hepph/9810537, to appear in Prog. Theor. Phys.

[30] M.Hashimoto, K.Izawa, M.Yamaguchi and T.Yanagida : “Gravitino Overproduction through Moduli Decay”, Prog. Theor. Phys. 100 (1998) 395-398.

[31] T. Han, T. Yanagida, R.-J. Zhang : “Adjoint Messengers and Perturbative Unification at the String Scale”, Phys.Rev. D58 (1998) 095011, hep-ph/9804228.

[32] T. Kanazawa, M. Kawasaki, Naoshi Sugiyama, T. Yanagida : “Observational Implications of Axionic Isocurvature Fluctuations”, astro-ph/9805102.

[33] M. Kawasaki, T. Yanagida : “Primordial Black Hole Formation in Supergravity”, Phys.Rev.

D59 (1999) 043512, hep-ph/9807544.

[34] M. Fukugita, M. Tanimoto, T. Yanagida : “Embedding Phenomenological Quark-Lepton Mass Matrices into SU(5) Gauge Models”, hep-ph/9809554.

[35] W. Buchmüler, T. Yanagida : “Quark Lepton Mass Hierarchies and the Baryon Asymmetry”, Phys. Lett. B445 (1999) 399-402, hep-ph/9810308.

[36] A. Masiero, T. Yanagida : “Real CP Violation”, hep-ph/9812225.

[37] M. Fukugita, M. Tanimoto, T. Yanagida : “Prediction of the CP violation in the Phenomenological Quark-Lepton Mass Matrix Approach”, hep-ph/9903484.

[38] K. Fujikawa : ”Fluctuation-dissipation theorem and quantum tunneling with dissipation”, Phys. Rev. E57,No 5(1998)5023-5029.

[39] K. Fujikawa and H. Terashima: ”Fluctuation-dissipation theorem and quantum tunneling with dissipation at finite temperature”, Phys. Rev. E58, No 6 (1998) 7063-7070.

[40] H. Terashima : “Fluctuation-Dissipation Theorem and the Unruh Effect of Scalar and Dirac Fields”, hep-th/9903062.

[41] H. Aoyama, H. Kikuchi, I. Okouchi, M. Sato and S. Wada: “Valley Views: Instantons, Large Order Behaviors, and Supersymmetry”, hep-th/9808034 to appear Nucl. Phys. B.

[42] K. Fujikawa: ”A continuum limit of the chiral Jacobian in lattice gauge theory”, hepth/9811235 (To be published in Nuclear Physics B).

[43] K. Fujikawa: ”Coment on anomaly matching in N=1 supersymmetric QCD”, Prog. Theor.

Physics Vol 101, No 1 (1999) 161-170.

[44] Y. Kikukawa and A. Yamada: “Weak coupling expansion of massless QCD with a Ginsparg- Wilson fermion and axial U(1) anomaly,” Phys. Lett. B448, (1999) 265.

[45] Y. Kikukawa and A. Yamada: “Axial vector current of exact chiral symmetry on the lattice,” to appear in Nucl. Phys. B� hep-lat/9808026.

[46] Y. Kikukawa and A. Yamada: “A Note on the exact lattice chiral symmetry in the overlap formalism,” hep-lat/9810024.

[47] J.Arafune, K.Ogure and J.Sato : “Nonperturbative Evaluation of the Effective Potential of λ ϕ^4 Theory at Finite Temperature under Superdaisy Approximation”, Prog. Theor. Phys. 99 (1998) 169-176.

[48] K.Ogure and J.Sato : “Critical Exponents and Critical Amplitude Ratio of The Scalar Model from Finite-temperature Field Theory”, Phys. Rev. D57 (1998) 7460-7466.

[49] K.Ogure and J.Sato : “Critical Properties of the O(N) Invariant Scalar Model Using Auxiliary Mass Method at Finite Temperature”, Phys. Rev. D58 (1998) 085010.