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Fast Light, Slow Light and Group Velocity

Makoto Tomita

abstract: Traditional group velocity is defined by the first-order deriv-
ative of the real part of the refractive index. This definition breaks
down when the wave packet propagates over long distances. In this ar-
ticle, we discuss group velocity in the context of various velocities in
the medium, introducing a new definition for group velocity applicable

even in strongly dispersive media.
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Description of Hadrons Using String Theory

Shigeki Sugimoto

abstract: We give a brief overview of “holographic QCD" for JPS
members. Applying the idea of gauge/string duality to QCD, we obtain
a description of hadrons based on string theory. Using this description,
a lot of properties of hadrons can be analyzed and the results are in
reasonable agreement with the observations. We try to explain the basic
idea and some of the interesting results in a way accessible to non-

experts.
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Shape Deformation of Multicomponent Vesicles upon Phase
Separation

Miho Yanagisawa

abstract: We report phase separation of lipids in various shapes of
vesicles, such as sphere, polygon, and tube. In homogeneous vesicles,
bending elasticity of the membrane determines the shapes of vesicles.
In two-phase vesicles, phase separation induces line tension at domain
boundaries and difference of elasticity between domain and matrix
phases. Accordingly, phase separation in vesicles brings a great variety
of shape deformations and domain pattern formations according to their

area-to-volume ratios.
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The Anomaly Puzzle in Supersymmetric Gauge Theories
Kazuya Yonekura

abstract: Supersymmetry is a very important symmetry of modern
high energy physics, and plays a central role in both phenomenology
and string theory. The most important consequence of this symmetry is
that quantum corrections in quantum field theory tend to cancel. How-
ever, this property of supersymmetry causes an apparent contradiction,
which is known as the anomaly puzzle. In this article I would like to

discuss this anomaly puzzle.
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