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Our research in 2004 was concentrated on two scientific projects.

(a) The first project is an investigation and derivation of the D-instanton corrections to the quantum
moduli space metric of several matter hypermultiplets, in the type-IIA superstring compactification
on Calabi-Yau threefolds. This is a highly advanced area of modern research in superstring theory
that uses contemporary mathematical tools of topology and complex differential geometry. This part
of our research was supported by the JSPS grant # 15540282 during the year 2004.

We calculated some non-perturbative (D-instanton) quantum corrections to the moduli space metric
of several identical matter hypermultiplets for the type-ITA superstrings compactified on a Calabi-Yau
threefold, near conifold singularities. We find a non-trivial deformation of the (real) 4n-dimensional
hypermultiplet moduli space metric due to the infinite number of D-instantons, under the assumption
of n tri-holomorphic commuting isometries of the metric, in the hyper-Kéhler limit (i.e. in the absence
of gravitational corrections).

(b) Our second research project deals with the non-anticommutative supersymmetric field theory.
We studied the equations of motion in the four-dimensional non-anticommutative N=2 supersymmet-
ric abelian U(1) gauge field theory, in the search for BPS configurations. We found the BPS-like
equations generalizing the abelian (anti)self-duality conditions. We proved full solvability of our
BPS-like equations, as well their consistency with the equations of motion. Certain restrictions on
the allowed scalar field values were also found. We also derived the component Lagrangian of the
non-abelian four-dimensional non-anticommutative (with a singlet deformation parameter) and fully
N=2 supersymmetric gauge field theory with the simple gauge group SU(2). The deformed (clas-
sical) scalar potential was found to be unbounded from below, in contrast to the undeformed case.
Next, we derived the master function governing the component action of the four-dimensional non-
anticommutative and fully N=2 supersymmetric gauge field theory with a non-abelian and non-simple
gauge group U(2)=SU(2)xU(1). We used a Lorentz-singlet deformation parameter and an N=2 su-
persymmetric star (Moyal) product, which do not break any of the fundamental symmetries of the
undeformed N=2 gauge theory. The scalar potential in the deformed theory was calculated. We also
proposed the non-abelian BPS-type equations in the case of the deformed N=2 gauge theory with the
SU(2) gauge group. The deformed field theories can be thought of as the effective (non-perturbative)
N=2 gauge field theories in a certain (scalar only) N=2 supergravity background.
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S.V. Ketov, O.P. Santillan and A.G. Zorin, D-instanton sums for matter hypermultiplets, Mod.Phys.Lett.
A19 (2004) 26452653

S.V. Ketov and S. Sasaki, BPS-type equations in the non-anticommutative N=2 supersymmetric U(1)
gauge theory, Phys.Lett. B595 (2004) 530-536

43



S.V. Ketov and S. Sasaki, Non-anticommutative N=2 supersymmetric SU(2) gauge theory, Phys.Lett.
B597 (2004) 105-111
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S. V. Ketov: More on Goldstino action, 12th International Conference on Supersymmetry and Uni-
fication of Fundamental Interactions, 17-23 June, 2004, Tsukuba, Japan; appeared in the KEK Pro-
ceedings; p. 883-886 (December 2004).
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12th International Conference on Supersymmetry and Unification of Fundamental Interactions,
17-23 June, 2004, Tsukuba, Japan

S. V. Ketov: More on Goldstino action (invited)
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RIKEN Int. Workshop on Physics at RHIC and Related Topics,
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CNS Int. Workshop on Interdiciplinary development of Shell Model,
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H. Yabu: Topics of boson-fermion mixed atomic gas as finite quantum many-body system (Invited)
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The International Conference on Synthetic Metals (ICSM2004), Wollongong, Australia,
June 28 - July 2, 2004

M. Hiraoka, H. Sakamoto, K. Mizoguchi, T. Kato, K. Furukawa, R. Kato, K. Hiraki, T. Takahashi,
T. Matsumoto: Fractional Charge Transport in the Insulating State and Magnetic Property of (DMe-
DCNQI)2M, (M=Li or Ag).

K. Mizoguchi, T. Ogawa, and H. Sakamoto: EPR Study on Electronic States of DNA: Natural and
Doping. (Oral presentation)

H. Sakamoto, K. Mizoguchi, and T. Hasegawa: ESR Studies on Magnetic Properties of Mixed Stack

Charge-transfer Compounds.

International Conference on Molecule-based Magnets (ICMM 2004), Tsukuba, Japan,
October 4-8, 2004

K. Mizoguchi, M. Takei, H. Sakamoto, T. Kawamoto, M. Tokumoto, A. Omerzu, and D. Mihailovic:
Uniaxial Strain Study in Purely Organic Ferromagnet a-TDAE-Cgo: -Mechanism and Structure-.

International Conference on Electroactive Polymers: Materials & Devices (ICEP 2004), Dalhousie,
India, November 1-5, 2004

K. Mizoguchi: ESR Study of the Electronic States in Natural and Doped DNA. (Invited Talk)

S. Tanaka, and K. Mizoguchi: Electronic States of Metal-doped DNA.
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