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Study of the Conditions that Determine the Formation of Coronal Mass Ejections Using
Models of the Coronal Magnetic Field

FHAKIE HEROELDFEHERH
BILI2RROMBITI, FHRIDE
BlcKERFEXS525b0E0LT OO
FTEEREY KRB I7L7ERENRTWS
ABEREDBRRBERMIZIFoNET, &
MREOAOFYEREEHE>TVWEKE
TL7OREEZGEZ ATHETEHAL
e — 9 THENBRFIRICI > THRIAY
32EEBRNELTVWET, AIFETIE.
AEIOFTHBETZERETA—RT ) —

TAILRTHEEEL, JL7HIRET DH
IO+ EREINRRICREZEED
MEBREZHELE Ul STEOER
RS CHEREEZFMULBERLD.
JOFYEREDFEI D P T WERITIE.
BEXRLITITVIRAO—TDOHER
EALEBERNE NS ZEEBES M LE
Ufco COFERICKD, JOFEERHD
FRlCiZ7Zv o RO—EBADEIHD
HOEWNEELEEZSNTVET,

Pei Hsuan Lin

EPHTER
RRUFFHYEZ
5K

AROBRRETEERBEROYEAANZX L
ZEPATEIENTEZEFEIN. XK
DFERIFROBEZ LIFH2EED
B> TWET,

RAREADEARICH T BHRIRE KT DR AN Z X LICES T B3

A Study of Formation Mechanism of Stationary Line-shaped Precipitation Systems in

Japan during the Warm Season

A stationary line-shaped precipitation
system (SLPS), which is one of mesoscale
convective systems, is a typical
heavy-rain-producing weather system
formed during warm seasons in Japan. In
this study, two SLPS cases were studied.

The first half of the study investigated
the SLPS event that occurred on 1 Sep-
tember 2015 over the Kinki district. In
the numerical experiments, the SLPS was
formed in a low-level convergence zone
of the westerly with the warm and humid
south-southwesterly from the Kii Chan-

nel. New convective cells generated and
are propagated northeastward by the
middle-level southwesterly.

The latter part of this study investi-
gates the SLPS on 7 July 2018 over the
highlands in the Tokai district. The simula-
tion showed that a warm and humid
southerly was present to the south of the
Baiu front. The humid air was lifted by the
windward slopes of the highlands and
convective cells developed. They were
moved with developing to the northeast
by the middle-level southwesterly.
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In sensitivity experiments, in the SLPS
case on 7 July 2018, the formation of the
SLPS is determined by the orography of
the highlands. In the SLPS case on 1 Sep-
tember 2015, the orographic effect was
not essential for the formation mecha-
nism.
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Classification of Chattonella spp. and Skeletonema spp. Blooms in Ariake Sea Based

on Backscattering Index Derived from Two Different Ocean Color Satellites

Harmful algal bloom happened
frequently in recent decades often
affects the reflectance of water body by
increasing phytoplankton pigments
absorption and cellular backscattering.
Algorithms have been developed on
satellite sensors to understand the tem-
poral-spatial distribution of blooms. How-
ever, presented methods are limited in
certain regions or commonly dominated
phytoplankton in the specific research
field. In this research field, Ariake Sea,
which is a highly productive and commer-
cially-important semi-enclosed inland sea
in Japan, phytoplankton blooms occur

frequently. During summer raphidophyte
Chattonella spp. and diatom Skeletonema
spp. are the common harmful algal spe-
cies which could alternate from one to
another under favorable conditions. It is
important to discriminate the harmful
Chattonella spp. from diatom blooms for
providing useful information for the
coastal monitoring.

New bio-optical methods were devel-
oped to differentiate Chattonella bloom
from Skeletonema bloom and applied on
multiple satellite images. The study has
shown that use of their distinct backscat-
tering properties is effective to classify

Chi Feng
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Chattonella bloom from Skeletonema
bloom. The novel developed method
could be applied on different satellite
imagery properly. The successful applica-
tion of the classification approach could
clearly present the temporal and spatial
distribution of harmful blooms in Ariake
Sea, which help us understand the factors
influencing the changes of harmful
blooms.
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Super-Kamiokande -V TOXSR=Z2—~ )/ F—5DIEE#E =7 —KJ/
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Non-Standard Neutrino Interaction Analysis with Atmospheric Neutrino Data in
Super-Kamiokande I-IV and the Design of the Hyper-Kamiokande Outer Detector

Neutrinos are the most abundant parti-
cle in the universe after photons. These
particles come in three flavours and
experiments have proven that a neutrino
can change its flavour during propaga-
tion; a process that is only possible if neu-
trinos have mass. The hugely successful
Standard Model of Particle Physics does
not yet account for the neutrino mass.
Extensions to the Standard Model which
account for the neutrino mass have been
proposed; naturally, the extended
models allow the existence of exotic

interactions which are not allowed in the
Standard Model. These interactions are
known as non-standard interactions
(NSls) and have not yet been observed.
Observation of neutrino NSIs could indi-
cate the existence of new particles or
other exotic physics scenarios. In this
study, 15 years of Super-K data has been
analysed to search for possible non-stan-
dard interactions. While no evidence of
NSI was found, tight limits were set on
the possible strength of neutrino NSls.

To measure other neutrino properties

Mahdi Tanni
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with greater accuracy, a new large detec-
tor is required. Additional studies have
been carried out to design and optimise
the future Hyper-Kamiokande detector.
This R&D has resulted in an improved
understanding of a combined photo-de-
tection system and increased accuracy of
simulations.
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