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Probing Nonstandard Neutrino Interactions with Neutrino Factories, Journal of High Energy
Physics, 12 (2007) 002-1-46.

E. Fernandez-Martinez, M. B. Gavela, J. Lopez-Pavon and O. Yasuda: CP-Violation from
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H. Minakata and S. Uchinami: In situ Determination of Earth Matter Density in a Neutrino
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H. Minakata, H. Nunokawa, S. J. Parke, and R. Zukanovich Funchal: Determination of the
Neutrino Mass Hierarchy via the Phase of the Disappearance Oscillation Probability with a
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H. Sugiyama and O. Yasuda: A Formula for the sensitivity to sin®26;3 in reactor experiments
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K. Inoue and H. Minakata: Neutrino Physics around MeV Energies, Nuclear Physics B -
Proceedings Supplements 168 (2007) 389-394.
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H. Minakata: Measuring Earth Matter Density and Testing the MSW Theory, in *Venice 2007,
Neutrino telescopes™ 163-178.
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1. 0oooogn

Our research during the year 2007 was concentrated on two scientific projects. The first project
is devoted to physical applications of the perturbative low-energy effective action of compactified
type-1I superstrings and M-theory to early cosmology and inflationary Universe. That research was
financially supported by the JSPS grant (Kiban C) 18540283 during the year 2007, which was the
second year of the project. Another research project was devoted to formal studies of new field-
theoretical models in the non-anti-commutative supersymetric field theory. That research was done
jointly in collaboration with the German team of Professor Olaf Lechtenfeld at Leibniz University in
Hannover, Germany. This research project was financially supported in 2007 by the joint German-
Japanese research grant from the JSPS (= Japanese Society for Promotion of Science) and the DFG
(= Deutsche Forschungsgemeinschaft). It was the second (and last) year of our joint research. This

research project is now successfully finished.
1) 000000000000 1000000000000 oooooooo

We proposed a new mechanism of geometrical inflation for a very early Universe, which is based on
the known quantum corrections to the Einstein gravity, originating from superstrings theory and M-
theory. The leading quantum corrections are of the fourth-order in the spacetime curvature, while
their detailed (full curvature, or on-shell) structure in four spacetime dimensions is given by square of
the Bel-Robinson tensor. We derived the generalized Friedmann equation with higher derivatives, in
the Context the FRW cosmology, and found that it has an inflationary (de Sitter) exact solution. The
inflationary scenario we proposed is completely geometrical, it does not require a new scalar particle
(inflaton) or a scalar potential, though achieving the realistic number of e-foldings for inflation still
remains a problem. The outstanding problem of quantum ambiguities in the definition of the off-shell
gravitational effective action for superstrings was constrained by imposing the scale factor duality.
The quantum ambiguities arise due to a possible presence of arbitrary Ricci-tensor dependent terms
in the off-shell gravitational action, while fixing those terms is crucial in superstring cosmology. We
find that the quartic (full) curvature terms, given by the Bel-Robinson tensor squared, are ruled out
by duality, thus giving the evidence for the necessity of extra quartic (Ricci tensor-dependent) terms
in the off-shell superstring effective action. Our methods are generalizable to higher orders in the

spacetime curvature.
2) JO00oooooooo

We constructed the N=1/2 supergravity with generic matter couplings in four dimensions for the
first time. It may serve as the theoretical framework for a unification of all elementary particles
within the ‘most minimal’ supergravity theory with merely N=1/2 local supersymmetry. The N=1/2
supergravity with matter was constructed by using the N=2 superconformal tensor calculus. Our
results imply the existence of even more general couplings allowed by local N=1/2 supersymmetry.
T. Hatanaka successfully defended his PhD Thesis ‘N=1/2 Supersymmetry and Supergravity in Four
Fuclidean Dimensions’ at TMU, and got a doctor degree in Physics from TMU.
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T. Hatanaka and S.V. Ketov: N=1/2 supergravity with matter in four Euclidean dimensions, Nucl. Phys.
B794 (2008) 495-511.

M. Irisawa, Y. Kobayashi and S. Sasaki: Drinfel’d twisted superconformal algebra and structure of
unbroken symmetries, Prog. Theor. Phys. 118, (2007) 83-96.

00 00 O Invited talks[

JPS meeting, Sapporo, Japan, 21-24 September 2007

S.V. Ketov: On the superstring-generated gravitational equations of motion (plenary talk)

International Workshop ‘Progress of String Theory and Quantum Field Theory’, Osaka,Japan,
7-10 December

S.V. Ketov: On the quartic curvature gravity in the context of FRW cosmology

German-Japanese Workshop ‘Strings, Non-commutativity and All That’, Hannover, Germany,
3-5 January 2008

S.V. Ketov: Geometrical inflation driven by superstrings-induced quartic curvature terms

German-Japanese Workshop ‘Strings, Non-commutativity and All That’, Hannover, Germany,
3-5 January 2008

T. Hatanaka: N=1/2 supergravity with matter in four Euclidean dimensions

German-Japanese Workshop ‘Strings, Non-commutativity and All That’, Hannover, Germany,
3-5 January 2008

M. Iihoshi: Conformally flat FRW metrics and their physical applications
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Bose Einstein Condensation in dilute atomic gases and in condensed matter

Jan.28-30,2008 O EPFL, Swiss[

T. Watanabe: Bose-Fermi pair Correlations in Attractively Interacting Bose-Fermi Atomic
Mixtures
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T. Akahori, K. Masai: Core structure of Intracluster Gas: Effects of Radiative Cooling on Core Sizes,

Heating versus Cooling in Galaxies and Clusters of Galaxies, ESO Astrophysics Symposia, Springer-
Verlag, (2007) 39-41.

K. Masai: Suprathermal Electrons in Hot Interstellar /Intracluster Media, Prog. Theor. Phys. Suppl.
169 (2007) 41-44.
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