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Stability of Large Vortex—Two-Dimensional Flows of
Incompressible Viscous Fluid at Large Reynolds Numbers
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abstract: At very large Reynolds numbers the Navier-Stokes equations

can possess a pair of large stationary vortices. This seemingly counter-

intuitive phenomenon seems to be true in two-dimensions, and is dem-

onstrated by numerically computing many Kolmogorov flows.
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Mott Transition and Electronic States of High-Temperature
Superconductors—New Development from the Hubbard
Model

Masanori Kohno

abstract: The nature of the Mott transition is discussed based on re-

cent theoretical results for the one- and two-dimensional Hubbard mod-

els. The Mott transition is characterized by freezing of the charge de-
grees of freedom in a single-particle excitation that leads continuously
to the spin excitation of the Mott insulator. Various anomalous features
observed in cuprate high-temperature superconductors are explained in
a unified manner as properties of a two-dimensional system near the

Mott transition.
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Organic Superconductors Including Polar Molecules in an
Insulating Layer

Tadashi Kawamoto and Takehiko Mori

abstract:  We report structural and electronic properties of molecular
layered superconductors including polar molecules in an insulating
layer, x- (DMEDO-TSeF) 2[Au(CN),] (THF) and the third polymorph
of the organic superconductor (BEDT-TTF),Ag(CF3)4(TCE). For the
first compound, the angular-dependent magnetoresistance shows inco-
herent interlayer transport. However, two closed Fermi surfaces are ob-
served in quantum oscillation. This indicates that crystallographically
independent layers have different charge densities, i.e. interlayer charge
disproportionation, which is due to the electric dipole of THF. For the
later compound, the crystal consists of alternating stacks of two types
of donor sheets, x- and «'-types, and the unit cell includes four donor
layers. This structure is similar to another high-7; phase, in which the
unit cell contains two donor layers. The superconducting transition
temperatures are approximately 11.0 and 9.5 K for the four-layered and
two-layered phases, respectively. Superconductivity is attributed to the
k-type conducting layer, because the «'-type layer is in a charge-
ordered state. This is in agreement with the de Haas—van Alphen oscil-
lation, which indicates that the x-layer with an effective half-filled band
is the conducting layer. In both superconductors, the superconducting
layer is sandwiched by polar insulating layers. This reminds us the

Ginzburg superconducting mechanism.
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Development of a Relativistic Quantum Chemical Method
for Detection of Electron’s Electric Dipole Moment

Minori Abe

abstract: Observation of the electric dipole moment (EDM) of an el-
ementary particle is attractive as a probe of CP violation, a necessary
condition to explain matter-antimatter asymmetry in universe. In partic-
ular, the precision of electron EDM (eEDM) measurements in mole-
cules has been drastically improved nowadays. For the eEDM detec-
tion, collaborations of particle physic, atomic molecular optics (AMO),
and relativistic quantum chemistry is necessary. This article reviews the
basic background of EDM in particle physics, experimental strategy,
and relativistic theoretical chemistry to calculate effective electric field
(Een), a requisite to extract the value of eEDM from an experimental
observable. We recently developed a program to calculate E. accurate-
ly and in this article, we discuss our calculated values of E.x in YbF
and HgX (X: halogen) molecules. HgX are found to be promising

candidates of new eEDM experiment because of its large Eg.
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P,) (O,-,F,) Revealed by *'P-NMR Studies
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Antiferromagnetic Spin Fluctuations; What else?

K. Ishida: JPSJ News and Comments 13 (2016) 05.
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