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Effect of acidic conditions on decomposition of methylene blue in aqueous solution by air
microbubbles
MINAMOTO Chihirox1, FUJIWARA Nonoka*l, SHIGEKAWA Yutaka#*2, TADA Kaori*3, YANO Jun*4,

YOKOYAMA Takashi*b, MINAMOTO Yoshikazukb, NAKAYAMA Susumul

%1 Department of Applied Chemistry and Biotechnology, National Institute of Technology (KOSEN), Niihama
College, *2 Ehime Research Institute of Agriculture, Forestry and Fisheries, *3 Department of Social
Design Engineering National Institute of Technology (KOSEN), Kochi College, *4 Faculty of Fundamental
Science, National Institute of Technology (KOSEN), Niihama College, *5 Department of Electrical
Engineering and Information Science, National Institute of Technology (KOSEN), Niihama College
Chemosphere 263, 128141 46 H, (2020.8)

Methylene blue (MB) has recently been proposed as a new chemical probe to colorimetrically
verify the presence of hydroxyl radicals and was applied to the microbubble technique in this
report. The degradation of MB in water was observed by air microbubbles under acidic condition or
adding H:0s. The discoloration of MB induced by air microbubbles supports that hydroxyl radicals
are generated by the collapse of microbubbles in water. The decomposition rate of MB increases
with increasing the concentration of acids (HC1, HNOs, H.SO,) and H.0; up to ab. 2 mM, and becomes
almost constant above ab. 2 mM. Note that the decomposition rate of MB mainly depends on pH, not
the kind of acid and that adding salt slightly enhanced the decomposition of MB. The fact that
the blue—shift of the absorbance band of MB was observed for not H:0» but acids proposed that the
methyl groups of MB are preferentially dissociated under acidic conditions due to the protonation
of dimethylamino group.
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Automatic Detection of Beginner's Welding Joint
Shigeru Kato*l, Takanori Hino*2, Hironori Kumeno*3, Tomomichi Kagawa*1l, Hajime Nobuhara*4
*] Department of Electrical Engineering and Information Science, National Institute of Technology
(KOSEN), Niihama College
*2 Department of Environmental Materials Engineering, National Institute of Technology (KOSEN), Niihama
College
*3 Department of Mechanical Engineering, National Institute of Technology (KOSEN), Niihama College
*4 University of Tsukuba, Graduate School of Systems and Information Engineering
Proc. of 2020 Joint 11th International Conference on Soft Computing and Intelligent Systems and
21st International Symposium on Advanced Intelligent Systems, pp.465-467, in IEEE Xplore,
(2020.9)

This paper describes the construction of a system for the automatic evaluation of stainless
steel plates welded by beginners. As a subgoal for that purpose, we constructed RCNN that
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automatically detects welded joints. In the experiment, fifty welded plate pictures were used
for training RCNN. When several pictures of welded plates not used for training were inputted
to trained RCNN, it was confirmed that the welded joint part could be detected almost properly.
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Shigeru Kato*l, Takanori Hino*2, Hironori Kumeno#*3, Tomomichi Kagawa*1, Hajime Nobuhara*4
*] Department of Electrical Engineering and Information Science, National Institute of Technology
(KOSEN), Niihama College, *2 Department of Environmental Materials Engineering, National Institute of
Technology (KOSEN), Niihama College, *3 Department of Mechanical Engineering, National Institute of
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Report on the 2017 and 2018 KOSEN Space Camps: Mission CanSat to Model CubeSat

WAKABAYASHI Makoto*1, TAKADA Takuwk2, KITAMURA Kentaroux3, NAKAYA Jun*4, KAJIMURA Yoshihiro*b,
TOKUMITSU Masahirox6, MURAKAMI Yukikazu#®7, SHINOHARA Manabu#*8, IMAI Kazumasa*2, ASAI Fumio*9,
SHIMADA Kazuo*10

*1 Department of Electrical Engineering and Information Science, National Institute of Technology
(KOSEN), Niihama College, *2 National Institute of Technology (KOSEN), Kochi College, *3 National
Tnstitute of Technology (KOSEN), Tokuyama College, *4 National Institute of Technology (KOSEN), Gifu
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Technology (KOSEN), Yonago College, *7 National Institute of Technology (KOSEN), Kagawa College

*8 National Institute of Technology (KOSEN), Kagoshima College, *9 Radio Amateur Satellite Corporation
(AMSAT-NA), *10 Human Network KOSEN

Transactions of the Japan Society for Aeronautical and Space Sciences, Aerospace Technology Japan,
Volume 19, Issue 1, ppl30-134, 2021, (2021.1)

This paper describes the “2017 and 2018 KOSEN Space Camps.” These camps offer introductory
space technology programs for students enrolled in the various KOSEN technology colleges in Japan.
Since 2015, we have hosted this camp at the Marine Park Niihama. Over the last two years, we
evolved and refined the camp’ s contents to develop a more effective space technology and science
education program. In 2017, we successfully held two CanSat development courses: One for beginners
to learn how to use onboard computers and sensors and one that is driven more by the participants’
imaginations. We tried to make our camps stand out in terms of content variations and load balances
including competition. In 2018, we attempted to introduce advanced content such as model CubeSat
development and competition. This new trial included online preparation materials from KOSEN’ s
space academia. We will continue to improve the Space Camp content so that in the future, this
program may be established as an annual space event in Niihama City.
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Report on the Satellite Communication Lectures with Practical Training of Simple Receivers
Conducted by the KOSEN Space Group

TOKUMITSU Masahiro*l, ASAI Fumio*2, TAKADA Taku#*3, WAKABAYASHI Makoto*4, KITAMURA Kentaroub,
NAKAYA Junx6, IMAI Kazumasa*3

%] National Institute of Technology (KOSEN), Yonago College, *2 Radio Amateur Satellite Corporation
(AMSAT-NA), *3 National Institute of Technology (KOSEN), Kochi College, *4 Department of Electrical
Engineering and Information Science, National Institute of Technology (KOSEN), Niihama College, *b
National Institute of Technology (KOSEN), Tokuyama College, *6 National Institute of Technology (KOSEN),
Gifu College

Transactions of the Japan Society for Aeronautical and Space Sciences, Aerospace Technology Japan,
Volume 19, Issue 1, ppl23-129, 2021, (2021.1)

This paper reports the activities resulting from satellite communication lectures conducted by
the KOSEN space group in January and August of 2018. Since 2014 the KOSEN space group has been
developing two CubeSats to educate students and to complete scientific missions. Consequently,
the aim of our lectures is to enable KOSEN students to monitor and operate the CubeSats by
satellite communication. In the January lecture, students learned satellite communication theories
and practical training on the assembly and operation of simple receivers. In August, the students
learned the theories of digital satellite communication and participated in advanced training
using the simple receivers. A survey indicated the participants are interested in receiving

signals from a real satellite in space, using the simple self-assembled receivers.
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Juno Reveals New Insights Into lo—Related Decameter Radio Emissions
Yasmina M. Martos*l, 2, Masafumi Imai*3,4, John E. P. Connerney*l, 5, Stavros Kotsiaros*o,
William S. Kurth#3
*] Planetary Magnetospheres Laboratory (695), NASA Goddard Space Flight Center, Greenbelt, MD, USA, *2
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Department of Astronomy, University of Maryland, College Park, MD, USA, *3 Department of Physics and
Astronomy, University of Iowa, Iowa City, Iowa, USA, *4 Department of Electrical Engineering and
Information Science, National Institute of Technology (KOSEN), Niihama College, Niihama, Japan, *5
Space Research Corporation, Annapolis, MD, USA, *6 Space Measurements and Instrumentation, Technical
University of Denmark, Lyngby, Denmark

Journal of Geophysical Research: Planets, 125, ¢2020JE006415, (2020.7)

The Juno mission is providing stunning new information about Jupiter and its environment. A new
magnetic field model (JRMO9) with much improved accuracy near the planet provides the basis for
a better understanding of lo-related decametric radio emissions (DAM) and implications for auroral
processes. Here, we selected Io—related DAM events observed by the Juno Waves instrument to shed
light into the beaming angle, the resonant electron energy, and radio source location by forward
modeling. We use the JRMO9 model to better constrain the location and observability of DAM and
characterize the loss cone—driven electron cyclotron maser instability. We obtained good agreement
between synthetic and observed arcs with calculated beaming angles ranging from 33° to 85° and
resonant electron energies up to 23 times higher than previously proposed. In addition, through
a quantitative analysis, we provide an explanation regarding the higher likelihood of observing
groups of arcs of Io DAM originating in the northern hemisphere relative to those originating in
the southern hemisphere. This is primarily a consequence of the asymmetry of the magnetic field
geometry, observer location, and pitch angles of the electrons at the equator.
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High-Spatiotemporal Resolution Observations of Jupiter Lightning-Induced Radio Pulses
Associated With Sferics and Thunderstorms
Masafumi Imai*l, 2, Michael H. Wong#*3, 4, Ivana KolmasSové#*b, 6, Shannon T. Brown*7,

Ondfrej Santolikkb, 6, William S. Kurth*l, George B. Hospodarsky*1l, Scott J. Bolton*§,

Steven M. Levink7

*1 Department of Physics and Astronomy, University of Iowa, Iowa City, IA, USA, %2 Department of
Electrical Engineering and Information Science, National Institute of Technology (KOSEN), Niihama
College, Niihama, Japan, *3 SETI Institute, Mountain View, CA, USA, *4 Center for Integrative Planetary
Science, University of California, Berkeley, CA, USA, *b5 Department of Space Physics, Institute of
Atmospheric Physics of the Czech Academy of Sciences, Prague, Czechia, *6 Faculty of Mathematics and
Physics, Charles University, Prague, Czechia, *7 Jet Propulsion Laboratory, California Institute of
Technology, Pasadena, CA, USA, *8 Space Science and Engineering Division, Southwest Research Institute,
San Antonio, TX, USA

Geophysical Research Letters, 47, e2020GL088397, (2020.8)

Jupiter lightning discharges produce various kinds of phenomena including radio wave pulses at
different frequencies. On 6 April 2019, the Juno Waves instrument captured an extraordinary series
of radio pulses at frequencies below 150 kHz on timescales of submilliseconds. Quasi—simultaneous
multi—instrument data show that the locations of their magnetic footprints are very close to the
locations of ultrahigh frequency (UHF) sferics recorded by the Juno MWR instrument. Hubble Space
Telescope images show that the signature of active convection includes cloud—free clearings, in
addition to the convective towers and deep water clouds that were also recognized in previous
spacecraft observations of lightning source regions. Furthermore, the detections of 17 very low
frequency/low—frequency (VLE/LF) radio pulses suggest a minimum duration of lightning processes
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on the order of submilliseconds. These observations provide new constraints on the physical

properties of Jupiter lightning.
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First Report of Electron Measurements During a Europa Footprint Tail Crossing by Juno
F. Allegrini*l, 2, G. R. Gladstonexl, 2, V. Huexl, G. Clark*3, J. R. Szalay*4, W. S. Kurth#b,

F. Bagenal*6, S. Bolton*l, J. E. P. Connerney*7,8, R. W. Ebertxl,2, T. K. Greathouse*l,

G. B. Hospodarsky*b, M. Imai*5, 9, P. Louarn*10, B. H. Mauk*3, D. J. McComas*4, J. Saur¥ll,

A. H. Sulaiman¥b, P. W. Valekxl, R. J. Wilson*6

*] Southwest Research Institute, San Antonio, TX, USA, *2 Department of Physics and Astronomy, University
of Texas at San Antonio, SanAntonio, TX, USA, *3 Johns Hopkins University Applied Physics Lab, Laurel,
MD, USA, #*4 Department of Astrophysical Sciences, Princeton University, Princeton, NJ, USA, *b5
Department of Physics and Astronomy, University of Iowa, Iowa City, IA, USA, *6 Laboratory for
Atmospheric and Space Physics, University of Colorado Boulder, Boulder, CO, USA, *7 Space Research
Corporation, Annapolis, MD, USA , *8 Goddard Space Flight Center, Greenbelt, MD, USA, *9 Department of
Electrical Engineering and Information Science, National Institute of Technology (KOSEN), Niihama
College, Niihama, Japan, *10 Institut de Recherche en Astrophysique et Planétologie (IRAP), Toulouse,
France, *11 Institute of Geophysics and Meteorology, University of Cologne, Cologne, Germany
Geophysical Research Letters, 47, e2020GL089732, (2020.9)

We report the first in situ observations of electron measurements at a Europa footprint tail
(FPT) crossing in the auroral region. During its 12th science perijove pass, Juno crossed magnetic
field lines connected to Europa’s FPT. We find that electrons in the range 0.4 to 25 keV, with
a characteristic energy of 3.6 & 0.5 keV, precipitate into Jupiter s atmosphere to create the
footprint aurora. The energy flux peaks at ~36 mW/m2, while the peak ultraviolet (UV) brightness
is estimated at 37 kR. We estimate the peak electron density and temperature to be 17.3 cm3 and
1.8 £ 0.1 keV, respectively. Using magnetic flux shell mapping, we estimate that the radial
width of the interaction at Europa’ s orbit spans roughly 3.6 = 1.0 Europa radii. In contrast to
typical lo FPT crossings, the instrument background caused by penetrating energetic radiation (&
"5-10 MeV electrons) increased during the Europa FPT crossing.
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Wave-Particle Interactions Associated With Io's Auroral Footprint: Evidence of Alfvén, Ion
Cyclotron, and Whistler Modes
A. H. Sulaiman*l, G. B. Hospodarsky#*l, S. S. Elliott*xl, W. S. Kurth*l, D. A. Gurnettxl, M. Imai%l,
F. Allegrini*2, 3, B. Bonfond*4, G. Clark*b, J. E. P. Connerney*6,7, R. W. Ebert#*2, 3,
D. J. Gershman*7, V. Hue*2, S. Janser*8, S. Kotsiaros*9, C. Paranicas*b, 0. Santolik*10, 11,
J. Saur%8, J. R. Szalay*12, S. J. Bolton*2
*1 Department of Physics and Astronomy, University of Iowa, Iowa City, IA, USA, *2 Southwest Research
Institute, San Antonio, TX, USA, *3 Department of Physics and Astronomy, University of Texas at San
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LPAP, Université de Liége, Liege, Belgium, *5 Applied Physics Laboratory, Johns Hopkins University,
Laurel, MD, USA, #*6 Space Research Corporation, Annapolis, MD, USA, *7 NASA/Goddard Space Flight Center,
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Institute of Atmospheric Physics of the Czech Academy of Sciences, Prague, Czechia, *11 Faculty of
Mathematics and Physics, Charles University, Prague, Czechia, *12 Department of Astrophysical Sciences,
Princeton University, Princeton, NJ, USA

Geophysical Research Letters, 47, e2020GL088432, (2020.11)

The electrodynamic coupling between lo and Jupiter gives rise to wave—particle interactions
across multiple spatial scales. Here we report observations during Juno s 12th perijove (PJ) high-
latitude northern crossing of the flux tube connected to lo s auroral footprint. We focus on
plasma wave measurements, clearly differentiating between magnetohydrodynamic (MHD), ion, and
electron scales. We find (i) evidence of Alfvén waves undergoing a turbulent cascade, suggesting
Alfvénic acceleration processes together with observations of bi—directional, broadband electrons;
(ii) intense ion cyclotron waves with an estimated heating rate that is consistent with the
generation of ion conics reported by Clark et al. (2020, https://doi.org/10. 1029,/2020GL090839) ;
and (iii) whistler-mode auroral hiss radiation excited by field-aligned electrons. Such high-
resolution wave and particle measurements provide an insight into satellite interactions in
unprecedented detail. We further anticipate that these spatially well-constrained results can be

more broadly applied to better understand processes of Jupiter’ s main auroral oval.
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Energetic Proton Acceleration Associated With Io's Footprint Tail
G. Clarkxl, B. H. Mauk*l, P. Kollmann*l, J. R. Szalay*2, A. H Sulaiman*3, D. J. Gershman4, J.
Saur#b, S. Janser*b, K. Garcia—Sage*4, T. Greathousex6, C. Paranicas*l, F. Allegrini*6,7, F.
Bagenal*8, S. J. Bolton*6, J. E. P. Connerney*9, 4, R. W. Ebert#*6, 7, G. Hospodarsky*3, D. Haggerty*l,
V. Hue*6, M. Imai*10, S. Kotsiaros*11, D. J. McComas*2, A. Rymer#*l, J. Westlake*l
*] Applied Physics Laboratory, Johns Hopkins University, Laurel, MD, USA, *2 Department of Astrophysical
Sciences, Princeton University, Princeton, NJ, USA, *3 Department of Physics and Astronomy, University
of Iowa, Iowa City, IA, USA, *4 NASA Goddard Space Flight Center, Greenbelt, MD, USA, *b5 Institute of
Geophysics and Meteorology, University of Cologne, Cologne, Germany, *6 Southwest Research Institute
San Antonio, TX, USA, *7 Department of Physics and Astronomy, University of Texas at San Antonio, San
Antonio, TX, USA, *8 Laboratory for Atmospheric and Space Physics, University of Colorado, Boulder,
CO, USA, *9 Space Research Corporation, Annapolis, MD, USA, *10 Department of Electrical Engineering
and Information Science, National Institute of Technology (KOSEN), Niihama College, Niihama, Japan,
*11 National Space Institute Measurement and Instrumentation Systems, DTU, Kongens Lyngby, Denmark
Geophysical Research Letters, 47, e2020GL090839, (2020.12)

Observations of energetic charged particles associated with Io's footprint (IFP) tail, and
likely within or very near the Main Alfvén Wing, during Juno s 12th perijove (PJ) crossing show
evidence of intense proton acceleration by wave—particle heating. Measurements made by Juno/JEDI
reveal proton characteristics that include pitch angle distributions concentrated along the upward
loss cone, broad energy distributions that span 50 keV to 1 MeV, highly structured
temporal/spatial variations in the particle intensities, and energy fluxes as high as ~100 mW/m2
Simultaneous measurements of the plasma waves and magnetic field suggest the presence of ion
cyclotron waves and transverse Alfvénic fluctuations. We interpret the proton observations as
upgoing conics likely accelerated via resonant interactions with ion cyclotron waves. These
observations represent the first measurements of ion conics associated with moon—magnetosphere

interactions, suggesting energetic ion acceleration plays a more important role in the IFP tail
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region than previously considered

IMAT Masafumi
Low-Latitude Whistler-Mode and Higher-Latitude Z-Mode Emission at Jupiter Observed by Juno
J. D. Meniettixl, T. F. Averkamp¥l, M. Imai*1,2, W. S. Kurth*l, G. B. Clark*3, F. Allegrini*4,>5,
J. B. Groenexl, J. B. Faden*l, S. ]J. Bolton¥4
*1 Department of Physics and Astronomy, University of Iowa, Iowa City, IA, USA, %2 Department of
Electrical Engineering and Information Science, National Institute of Technology (KOSEN), Niihama
College, Niihama, Fhime, Japan, *3 Applied Physics Laboratory, The Johns Hopkins University, Laurel,
MD, USA, *4 Southwest Research Institute, San Antonio, TX, USA, *5 Physics and Astronomy Department
University of Texas at San Antonio, San Antonio, TX, USA
Journal of Geophysical Research: Space Physics, 126, €2020JA028742, (2021.2)

Whistler-mode chorus emission is important in the scattering and acceleration of electrons and
filling of the radiation belts at Jupiter. In this work whistler mode magnetic intensity levels
at Jupiter are comprehensively binned and parameterized. The frequency range of whistler mode
under study extends from the proton cyclotron frequency, fcH, to fceq/2, where fceq is the
cyclotron frequency mapped to the magnetic equator. Parametric dependence of magnetic plasma wave
intensity is obtained versus frequency, latitude, and M-shell, as determined using a current
magnetic field model based on Juno data. The results extend similar analyses of Jupiter whistler—
mode emission obtained by the Galileo spacecraft, particularly on the nightside, and provide
better coverage in latitude. Peaks in whistler-mode emission occur near M ~ 8-9, similar to
previous studies, with average peak intensities approaching 10-2 nT2, as also found by Galileo on
the dayside. Auroral hiss and probably Z-mode are observed at higher latitudes. Jovian chorus
emissions near an equatorial source region are more broad-banded than terrestrial chorus, and are
coincident with a broad-banded electron distribution of free energy and strong electron scattering
to large pitch angles. Intense whistler mode within a young plasma injection region is also
observed, similar to injections in Saturn’s magnetosphere. Future study of wave particle
interactions within the chorus source region will be important. Possible Z-mode emission at
significant intensity levels is observed in Jupiter’s inner magnetosphere, more intense, but not

unlike Z-mode observed at Saturn.

(X 4 BJ

IR %
1D YDI=ODANLRERS A  ORy bEEst & L-EK%E Al FRAMER
R L, SRBrhidie], DEE &2, = 153, (EHAE, EEEH5
] T T3 A TR, 2 FUE T S P A BRI TR, *3 B TR
BERRL, 4 PR TSR R I TR, *b BRI L S i R TR
RN TS25E, 6487 5, pp365-366, (2020.7)

NTFRE (Artificial Intelligence, AD) AL, ITHEZEDOHHMAOWIRNG, FEERZILCORRL 7257
BDIERZEDOTEY . FEEMF(CAIT, @8 CRSHMSEF O S N THREOH N & 258

_17_



DAL, AB=—ADEED ZENTRIND, FEEEE T, vy M e 42 2 & TRA
HO3L Y & Al L OBFEHAZ IR SE/2M 5, Al Hfi &2 72092 & A3 C& 2 38R0HEIE OB RCE: i
& LT, TATHRESH A BRI R AL 3 | &2 2019 FEMORREL, FHL W15, ATk
FEEE R RE L7 AL RIS DU TR W, 1 AFRIOFE 28 L CRA TE e Lloo
WCHIT %,

(X 4 CJ]

ngE RE
EBRERLATAVV-EEFREROEREHEN A T LODHEE
BB, MEELE2, miEexl
*1 ERIERE (R, 2 BRI RS B R TR

THNEEREEER, No. 42, pp9-14, (2021.3)

B EERSDRGERR G DOEID T8, BAEfHT N7k s LCTRHWDIND, AIEgsa%EH Ot e
FEDRN BT~ 1 77 ML, BtasDER GG CUT, Mikakih) THWOERT 7 m 77 A
Thbd, I T, MTEYTE LIS OGS TORGIESRNT C X 2B EEE 7 1 77 L MATLABe Tl
TEL, ZIEgsiiamhom itz BE) T CX 2B BB AT DS LT,

(X 9o EJ

FIH B
CNN Z AU VA ARINER D22
JIDNECHI], BEAMEACKL, (HERRE 1, NIieee, HEE ko, FimEiske, EEHEH3, HUEb
1 BB T SEE S i A 7 T, +2 BRI T S P A BRI TR, 3 BRI B MO ERSE
BN I Y NE Sy N e eV S S 2 S
SN2 4ERE aﬁ”%@%% @li*fs HERES, 16717, BT, (2020.9)

BERPRAROIEF N X B ZERNFRIC L DEESE OB XA H %A LTl 0 . RN T8l 28
Ze P R ) ﬂﬂ“é’)#ﬁ&%ﬁlﬁ EDBPFRF SN TND, ARSI A TANZZE WA DN L7305
IR EZHRD 72 GRERARE EE 1 DT OBYE L T, 246 OIRENRA: 24 25 [BIIE Uiz, 1ERR LTIz A~
Na 77 A& ON AT U CZHRADOAIEAHIE LTz, 787 —4 45 8, 7 A b7 —4 58D 10fold 28k
TEZ 10 [EHR Y IR LI T, IFESRIT 94% Tdh 72, ONN TEIRINEROZEROA % HBRHE T 2 AJRE
PeaoRd 2 LN TE T

31 == =Y
&8 & FIEE AVVHBRABROSREAE
B, ADRBREC1, HEE 2, IEse2, TnHESe, &) IfEh*2
1 BT TR AR T, *2 FEi TSR A B AU i T

_18_



BN 2 FEFER PR PRIUESERES R, 16-16, FHEAT:, (2020.9)

BB Tl Z & AC S TEDMHGOR I L O D K 912770, MEOWRITH IR & IR TR< &
BOHEBERERTH D, TI T, I & ORROBN LB TE DIHELPIFT D, FALELALER
INFRAD T & D 0D HZEHARI U TR & OB HIE LTz, ZORR, ALELALRDE Y —RD
R LRI A DFf 2 L SITHIE LT ER R BT,

A B
CNN DERFEFE Z#FAL V=) IO BRI
D1, ALBFRUHER2, AR, FRHERML, FIHEA*1, AEPZEi0e3, IEFEe
1 FTEI LR R P P RS AU LR, 2 Bmi LR i e - L34
*3 FrEI LR R M P REREEAM B LR, 4 BURFRT P AT LMMFEHR
55 26 [A] APy SIUESSHGEHAS FEEEEELE, pp21-22, (2021.3)

AAFETIIAD X O IHED 2 BREOENZ B TE HRMES AT AOEBZHE LTWA, Jod
Y% & & OfFE & FORHEN G (Convolutional Neural Network: CNN) Z2 WV TREHIBIZ3A7-, L
MU G, FHEOMENC I/ 2 U o AR OHBNTEE L, AGaSCCIIdeE L7ssHGE S HEETHEIC
DNTIRRD,

RN H
MRS B 1T A E RIS S TE B UE £ 7 )L OORREE
HRPEZEA L, PR, STARATE3, ) I REAEL, Rk
*] ZZEEMIEATE, *2 BRI RSB I T AR, #3 Z 2 =T ) At
2020 4 EHRBETFS YA =7 4 K&, B-1-2, (2020.9)

U, ToT (Internet of Things)<°rz—H/L5G 3R L TRV, EReeL, ShE T35, ek /s & T
Al b7 Ea B E LT EREADAE > QN D, MR OBE IR E) YR 57291, B R
WRRHTEAN N B L 725, MR OFETIREEM DR T~ VT SAWNFAE L, ISR L 5]
7280, TR AT T W X 0 [RRERGET D ENRH D, FHE DIZINE CEEOBENEREEIZIT5E
WA GHET MIOWTIRFT L TE T, A7 4 A, T35, OB E EF > Te, £ 2 TS
TR, PAEMER SIS B EERRHRRA RN & 32583 DR ET VOB ZMEZ OV TRGES 5,

Rk
BERIFRLIZ & DEELEHEI~ B HERE L. KT U h LEKIZL HRREKE
PR e

I TR S R PR B R TR
AR 2020 4F 11 H 7 v 7 F 5kRF9e4s, [EEE AP-S Kansai Joint chapter H#5IEERR. (2020. 11)
SRR L OREE 2 VTl 2 R I~ D IEOREZSTI OV T2, BilbaHliOREEO EE &
UC, R ORIE, AR Db OO RS U, F7e, TR eBLR0 G, BEHL
TARMBORRZE, 35X OV deg BT CTHIL LTAAHDREZED, dB B U7-flbbl 2 52 DRt~ B A
L7z, SHHEHIC AT, oL M SIS L C, IRIERE S cos2 B, MAHREZE T sin2 B &, FIL M
(O L TR BRDIRDENETD 2 EDNALNE o Te, £, ZORRE, BT b VERIC X AR
L DOFPINTAONTHER LT, 78, A7 20 VERC X AImEEBUCB L Cid, TRz > TEFEDRER
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NNigseel, SOk, PR, HEFZHfces, HRTAKd, &) Ifmf%l, REFERHG, HEEE6
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HIA==2—F /L%y hU—7 (Convolutional Neural Network; CNN) % FHU =¥aEzo0s ML BRI &
FEEEDF AL T OMIZEBRFEA MR L TN D, AGRSC Tl IR iR o> Fsis ik & OW I X 2 BB
EAUDEET R I2 T AT b Z ORI DN TR 5,

Ell &8
R-CNN Z AL V=Bt SE 0 BEEE
Irse1, HEFEEGR2, SRlphiai3, &) IHaA*1, MEREE
*1 FTEE T 3Em e P AAERUR B LR, 2 BEe T3 S P PR TR
*3 BTEIE T3 P A TR, 4 5 &kﬁ?ﬂ%/lTNﬁ&»ﬁ
B2 RS - BT - HHRBRFENESSIEG RS e (BT . (2020.9)
TIG(Tungsten Inert Gas: & 7 AT 7N /%fiﬁx){ﬁ?ﬁ TEGSRE, ke bITRA Braedse i
THEADE. — T, BRERERERITZ < DR L BYEHMT T2 0 E N H Y . ZOAHEPRETH L.
ABIE IR S A2 BB U, BERHMIEZTT 5 2 A7 MMEEU IOV TR 5,

Fl _&F
R L RELT AV HRRERARROSRERE
AR, AORBIEC*1, HIE k2, N2, FImEmMke, 7 IEa*2
*1 BRI T3 i 1 T, 2 BRI T3 i P il U R LR
N2 A ERBIR T RIESGEREA RS FER S CE. 15716, (2020.9)
(B2 SRiHE)

KATO Katsumi
Development of Cone-Type FGM Spacer for Actual Size GIS
HAYAKAWA Naoki*1, KATO Katsumi*2, HIKITA Masayuki*3, OKUBO Hitoshi*4, WATANABE Kenji*5
ADACHI Kazuo*6, OKAMOTO Kenjix7
*] Graduate School of Engineering, Nagoya University, *2 Department of Electrical Engineering and
Information Science, National Institute of Technology (KOSEN), Niihama College, *3 Kyushu Institute of
Technology, *4 Faculty of Engineering, Aichi Institute of Technology, *b Nagase ChemteX Co., *6 Central
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Research Institute of Electric Power Industry, *7 Fuji Electric Co
TEEE CEIDP 2020 (Conference on Electrical Insulation and Dielectric Phenomena), Online, Oct. 18-
30 (2020), No.4A-3.

Functionally Graded Materials (FGM) with spatial distribution of permittivity ¢ were developed
for the electric field grading of cone—type spacer for 245 kV class gas insulated switchgears
(GIS). The FGM spacers with ¢ between 10 and 4 using SrTiOs; and SiO; fillers were fabricated and
tested. The breakdown voltage of FGM spacer in pressurized SFs gas was expected to be 25 % higher
than that of conventional spacer with a constant permittivity distribution.

KATO Katsumi
Breakdown Characteristics of Cone-type &£-FGM Spacer for Gas Insulated Switchgears
MIYAZAKT Yusaku*l, IZU Atsuhiro*l, Zuaoyuan Liang¥l, KOJIMA Hiroki*1, MASUI Hidetaka*2
MITSUDOME Hiroshi*2, YANASE Hironori*2, OKAMOTO Kenji*2, WATANABE Keiji*3, KATO Katsumi*4
HAYAKAWA Naokis*1
*1 Graduate School of Engineering, Nagoya University, *2 Fuji Electric Co., *3 Nagase ChemteX Co., *4
Department of Electrical Engineering and Information Science, National Institute of Technology (KOSEN)
Niihama College
IEEE ISEIM 2020 (International Symposium on Electrical Insulating Materials), Online, Sep. 13-17
(2020), No. VK-2.

For the downsizing of gas insulated switchgears (GIS), a novel electric field grading technique
is highly expected. In order to meet this demand, we have been investigating the electric field
control and relaxation technique by “functionally graded materials” with the spatial
distribution of permittivity (e -FGM). In this paper, we fabricated the 1/4-sized cone-type ¢ -
FGM spacer for 245 kV-class GIS and verified its breakdown voltage improvement effect by both

experiment and simulation.

KATO Katsumi
Electric Field Grading by Permittivity and Conductivity Graded Materials (&/o-FGM) for
HVDC Gas Insulated Power Apparatus
Rachmawati*1, IZU Atsuhiroxl, NAKANE Ryuichi*1 KOJIMA Hiroki*1, KATO Katsumi*2, Nabila Zebouchi*3,
HAYAKAWA Naoki*1
*] Graduate School of Engineering, Nagoya University, *2 Department of Electrical Engineering and
Information Science, National Institute of Technology (KOSEN), Niihama College, *3 School of Engineering,
Cardiff University
IEEE ISEIM 2020 (International Symposium on Electrical Insulating Materials), Online, No.VF-6,
(2020. 9)

The progressive development of HVDC transmission system has urged us to develop a novel technique
in supporting the performance of DC power apparatus. Functionally Graded Materials (FGM) are one
of the techniques that allows us to control electric field within the DC insulation system. Our
previous work has reported that FGM with spatial conductivity distribution applied to a 320 kV
DC—GIS spacer could reduce the maximum electric field under DC steady state condition. This paper
investigates the applicability of the combination of spatial permittivity and conductivity graded
materials (e/o-FGM) in DC power apparatus. ¢/o-FGM are revealed to be more effective in
suppressing maximum electric field as well as more uniformly distributed electric field against
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the increase of temperature distribution under polarity reversal, DC-on, and impulse superimposed
on DC condition.

g =B
BEF(ERIEAME (0—FGM) Da—1 8 GIS AR—~ADFERAZIR
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* SRR AR, 2 BRI LS iR LR, <3 L8 D
B2 FREER - BT - HHBIR TR RSGIEA RS, AT A 2, No.B64, (2020.9)

ZAVE T, H AP (GIS) /IR - iR C, SR ERHERER L (o —FGM) 12 & D A
— W ERIOEFHEHAN 2B L C& /-, BAITIL, EEMZEa—T ¢ 7L D H#ERRE T VO
BV AT E R PRI DWW TG L CE T, ARl IR L7 2 — 2 GIS A—H~D
o FM AT AW TR LI R 2~ T,

KATO Katsumi
Electric Field Grading by Permittivity and Conductivity graded Materia(e/o—FGM) at Polarity
Reversal for HVDGC GIS
Rachmawati*1, KOJIMA Hiroki*1, KATO Katsumi*2, HAYAKAWA Naoki*1
*1 Graduate School of Engineering, Nagoya University, *2 Department of Electrical Engineering and
Information Science, National Institute of Technology (KOSEN), Niihama College
BN 2 AR - T EREIR S ISGE S RS, AT A L, No.B6-7, (2020.9)

The applicability of SiC—filled conductivity graded materials (0-FGM) for electric field
grading of HVDC GIS under DC steady state condition was reported. This paper reports electric
field relaxation of permittivity and conductivity graded materials (&/0—-FGM) under DC
polarity reversal.
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B3 FEEBRFEEERE, A T4 2, No.6-004, (2020. 3)

EHOIL, EEIsEROLRT MR EIE LT, FERERREEEEL (¢ FO) omEfZBfEL T
W5, TIVET, e CROABREIIRE 2R S5, FMOEER ARG B OB 217>
T&ET, ARIZNEREIE, T AHEREE: & B ORERRAE DS DT o AZBRE LR 6
Beas R okEixERE: B U GRS OWRIREAT o HHEEIT A BR%E L7,

KATO Katsumi
Electric Field Grading on HVDG GIS Spacer by SiC—filled Permittivity and Conductivity
Graded Material (&/o-FGM)

Rachmawati*1, KOJIMA Hiroki*1, KATO Katsumi*2, HAYAKAWA Naoki*1

*] Graduate School of Engineering, Nagoya University, *2 Department of Electrical Engineering and
Information Science, National Institute of Technology (KOSEN), Niihama College

DRI FBERFRAEERS, A T4, No.6-005, (2021.3)

The effectivity of permittivity and conductivity graded material (e/o-FGM) for electric field
relaxation around HVDC GIS spacer under various DC operating conditions has been investigated.
Furthermore, the temperature— and electric field—dependent conductivity and permittivity of SiC-
filled epoxy composites have been measured and taken into consideration for electric field
simulation around ¢/ o-FGM spacer under DC steady state and polarity reversal. This paper reports
the electric field reduction effect around ¢ /o -FGM spacers with various shapes of ¢/o grading
under superimposed lightning impulse (LI) voltage on DC steady state.
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IMAT Masafumi
A single-baseline analysis of Jupiter’s decametric radiation with LWA-1 and LWA-SV
M. Imaixl, T. Soga*l, K. Imai*2, C. A. Higgins*3
*] Department of Electrical Engineering and Information Science, National Institute of Technology
(KOSEN), Niihama College, Niihama, Japan, *2 National Institute of Technology (KOSEN), Kochi College,
Nankoku, Japan, *3 Department of Physics and Astronomy, Middle Tennessee State University, Murfreesboro,
TN, USA
“Technology for Next Generation Space—Earth Environmental Radio Science”, a workshop by ISEE,
Nagoya University, (2020.8)

Long Wavelength Array station One (LWA-1) is located on the Plains of San Agustin, New Mexico,
United States, consisting of 256 bow tie dipoles. About 70 km apart from the LWA-1, the twin
station called LWA-Sevilleta (LWA-SV) has been in operation. Since the Cycle 8 call was made in
2019, the LWA project has provided an opportunity to conduct a single interferometry of
astronomical objects using LWA-1 and LWA-SV in the frequency range of 10 through 88 MHz. With our
approved program (LI002), we have carried out a few common observations of Jupiter s decametric

-25_



(DAM) radiation at frequencies below 40 MHz in 2020. This attempt gives an estimate of the DAM
source size. A well—known challenge for the low—frequency radio astronomy on Earth is how to treat
the terrestrial ionosphere. Our main targets are, however, Io—related millisecond bursts, which
are much faster in variation than the motion of the terrestrial ionosphere. In this presentation,
we show the initial results from this new single-baseline system with LWA-1 and LWA-SV, suggesting
future collaborations with global radio telescopes and Earth-orbiting satellites (e.g. 2U CubeSat
KOSEN-1) for Jupiter’ s DAM radiation.

A# L
IEETRAITSEAIHE 2 KOSEN-T [CHRE SN A KREERZEMRDRFE
%k%ib‘;*l AHFEC, A H—HHEx2
*1 BriE i LRSI PRGEERUIE I LR, 2 A eSS G Y — v VT A R

5 64 [RIFHRL PR mE A AR, (2020, 10)

KOSEN-1 is a 2U CubeSat developed by 10 colleges of the National Institute of Technology in
Japan. Jupiter radio receiver system onboard KOSEN-1 is capable of observing Jupiter’ s decametric
radiation around 20 MHz, and, in collaboration with Earth-based low—frequency radio observatories,
proving the radio beam structures. Here we present the concept and the current development of our

Jupiter radio receiver system.
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Ll - SRR AERERIN 5B 5B L ERICEE LI-AREEHRXRDOER ULR
AHHES1, Wong Michael*2, 3, Kolmasova Ivana*4, Brown Shannon#b, Santolik Ondrej*4,

Kurth William¥6, Hospodarsky George*6, Bolton Scott *7, Levin Stevenkb

*] FrlE e T3 B RGH L#F), *2 SETI Institute, *3 Center for Integrative Planetary Science,
University of California, Berkeley, #*4 The Czech Academy of Sciences, *5 Jet Propulsion Laboratory,
California Institute of Technology, *6 University of Towa, *7 Southwest Research Institute, San Antonio
HIEREERGR, - HIEREUEREES o 148 (AR - 3, (2020, 11)

2016%7 A 5 HIZNASA @ Juno ?@%ﬁb RN REIBA S TLOR, BfuE T LD Z L3 TE
IRWREBEE DA =—7 ToBHM Tioh T 72, 53 HIER H A CPRAERE IR SRR U BElHEEE (Waves)
L~ A 7 e WWR) (285 T, REFHSROERABHIL T 5, BEEROBHHFE— ROR P ahrE
BEERIC & D HIBRIT DML U 7 BHHEEE 23 FIRE A O] CRElkZ [r T g Z SIFFER I CTh L Z &%
BT %, SEHOROERBIANEL, A v 27— IZBAL T, RERROIRIEAEL, WP #H22EIBEL
T, BEORK L AEHED A & ORI RTF T D, ABFETIL, 2019 4F4 H 6 HIEA-UTC
LT Waves & MWR WibgR2SBHHI L 7o 7 — 2 s %, MEATHIRIAIE Juno HEAHEDS MIR 27 2 A N5 » 7 %%
BT O BIR T, [ TS SN2 TONTFEI A T OERII v v MU ST, D70,
Ny TVFHEER OST) TRONVEARBRKRKR T —# 2072,

2019 44 A 6 BT Waves 237 X U A —2—CLEd DM/ SV ARE (BREER50kHz) 2851 L7,
YERIFFZZHLENT — & L0 . 235 ORI RO L WR 23] L 7= UHF 25 BOERIROIT Thb 2 &
DRSSz, EHIT, HST OARBERGEI G, MEROFIRBHI T OO XRER OGR VKEITIN A, B
T ZZEOMRNVERDNEBR L EPATRE L Q0D Z LA Lo, —J7, VLF/LF i L A ORI L i
BT T I VLT DX A LA — )V CHGET H 2 & A EERT 5, Juno YA & HST A AAA O ET-ZHLT
BN LY REBOYELSELENT 602 /R LT,

-26_



SH HX
AREERER I v a VICAITT -HAAREDT HhTIT7TOEHR
A FHHETH
PR LR AR R LR
TUFHIALVT AL - U= a7 (2020, 11)

AFERIT, BT IR KOSEN-1 | T8 S A AR BRI S EHER DB & HU N IR BRI R 70D
HENPEHIOW TR 5, £, BEEIDRER UTGEFE O T, B ES  9ES, M CHEEE R
4%,

SH HX
SEEE TR E KOSEN-1 [THH SN S REERZEMR DS
A

TR TR S B RS TR
%6 3R R RIS, (2021, 2)

T ERERER TSR KOSEN-1 [ XENZ SRR /7 U7-Bi%s « R A D 5 2UCubeSat Th D,
KOSEN-1 f#f 1 2021 AEFEIZ JAXA DA o alry N CHS BT DD i RN SZRE 2 S CHEH
ENDHTETH D, KOSEN-1 FEEDHENT 3 SO LV IR OFHIREAATH = & Th D, FAUTNMNZ T,
BEAAAIAECld, AR — 1 70D Hd S d BRER (REER) O —ARHEEFH~5 Z & H1TH,
FATRIFFED D KOSEN-1 AL & K[E « LWA #154% (Long Wavelength Array station 1) ZEdD X 9 7ot HEJEE
TR B CRIRH A BT L TV En OIS COBERTR 2515 Z L I2 L 0 REER O
E—MMEEETAIRD LN TE D, TIHDOHRIEEERT 572 DIZ KOSEN-1 2SI IR BN EHER 15
#H9 2, AFEFTIL, KOSEN-1 R & REBISZ RO EIZ W TIN5,

SH HX

KOSEN-1 B2 HEH SN HKREERZERHRDEFIZ DT
MG 1, AT, S

] PRI T RSP AE LI TARL, *2 A LRSI — v VT A TR
5510 [EV VIR ORY FEERIEZE 2 52, (2021.2)

Pk 30 4F 12 H 12 HIZ, JAXA OEFHANFGE 2 FARDFGRET — < I IR BB S E KOSEN-
1 2N8E 7=, KOSEN-1 B OB CITAIE T 10 BEL (B AR « BEE A - fE LG - FrEiemes - IR
R B)IEE K EE - AEE - FEIREEE - BNEEE) SBIN L CRY . EEEE - LA
D& L7z 8 M L 2 SGHRFAE - Sk 26 FERE A FHIE B  1 7'7 & TEIN Ry VR
FEU T COREEEEEETFH A EREEE) . EUESE - sEEmEsHL L L 10 mEC L 236 R
4B K 29 FEPETEEIIZE AMBR Y v 7T AT IV R BR 20l LT Rk B U — 2 TS AR
PiEEE AL E Uiz 6 BRI L 2 SGIREEE - B0 2 FEEEFEMZE BT 1 77 & THESHO70E )
TR « S A0 L 7ok RO S ERTH AMERY 2NEBIOHINI 2> TuD, KOSEN-1 FEEOHA
TUAIyarE LT, 70 A— MUEHROHIRER R T HAREER D B — AR & BEROK X
EFARD Z ETHD, AWZEOBHNE, KOSEN-1 BRI SN AREBNZEHREERTL 2L Th
Do

-27_



