1-001
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1. Change in thermal resistance

1.1 Effect of T On a double-layered complex model, the
condition  ¢1p1/¢2p2 = Yeo-airt/Peo-airz = AV /AVip,  is
needed to form 7, although cp and ., are independent
variables, as shown in Fig. 1. Subscripts 1 and 2 indicate
the layer number in the studied objects. The values of
Weo—air are commonly determined by standard lines when
the objects 1 and 2 are measured independently, as shown
in Fig. 2. The levels indicate the ratios of reflection energy
IR,cr to diffraction energy IR . Depending on the
situation where infrared rays (IR) hits the ions, from the
values on the standard line, IRy > IRy, and IRgq <
IRsi» , have AR; < AR, and AR; > AR, , respectively.
However, because 7 is formed when two objects are
incorporated, a single IRy flows with IR reflection, and
thus IRg = IRg,. The reflection and diffraction energies
on ion 1, IR, and IR, respectively, change with the
type of reflection on the interface between layers 1 and 2,
which in turn change the frequencies and amplitudes of
IRyc; and IRy Reflection energy IR,.; from the interface
flows to compensate the IR energies of the inner layers and
establish a single IR stream, yielding IR;y a5 = IRin—IRref.
Thus, IR through layers 1 and 2 is determined by AR,
regardless of AR;. Consequently, large reflection of IR
waves on the interface bundles the local IR radiation event
on ions 1 to form t. Thus, either smaller or larger ¥.o_gir1
than the values from the standard line can be obtained.
Subscripts st, in, tr, ref, and af indicate stream, input,
transparent, reflection, and post-reflection, respectively.

1.2 Reflection on the interface The interface exists
between the divided layers n' =m; and m; +1 where
IR;, and IR, belong, respectively. However, they have
the same divided layer number m; because IRy m
requires to exclude newly generated AIRg;mi41 =
AIRorimi+1 from IRgpmivq. Namely, IRy mi = IRsam1 =
Om1/BRym1 = (M,
AIRgtomi41 = (my —my) (IRoriunit,m1+1 - AIRoriuniL‘,m1+1)
at my *m; —1 @, Thus, AR;, and AR, correspond to
ARy 1 = Yeo—air1tAVim1  and ARy m1 = Yeo—air2BVom1 s
respectively, where AV, ,,; is the fictitious volume because
layer 2 begins from n' =m; + 1 layer, and 6 1 = 01 =
O0m1 = m{Af8 because layers 1 and 2 depend on the same
6 —n' linear property. Therefore, AR can be compared to
be evaluated. With the difference of AR, IR is reflected.
IR, after reflection is denoted as IR, qf, Whose Ajginar
The curve of IR, =

—-my + 1)1Roriunit,m1 ~ IRst2m1+1 —

and Avpies vary with 4; .
A,Rrefsin(—ZnAvTreft) is derived using Ajgyer = Ajpin and
AVrrer = AipAvrin, as shown in Egs. (1) and (2). Figure 3
shows the IR curves, demonstrating the waveforms
corresponding to Er and Hy. From the continuity of IR
waves, IRinqr is shown as 8/AR,.r in Fig. 3. 0/ARp qf,
IRinqf, and IR;- have the same IR energy and are treated
as 0/ARipaf = IRinar = IRy on IR energy.

a) Correspondence to: Toshiharu Tada, E-mail: tadafamily@dream.com

*Tkoma-gun, Nara Prefecture, Japan (retired from the Power Engineering
R&D Center, The Kansai Electric Power Co., Inc.).

2026/3/12~14 fli&

Object

IR _— IRin
IR reﬂection\ IR’ef
( 2 Po 1 , L -l- ---------- = Standard line
Interface ’ i IRgz—=IRs
<37 IRtr,m1
“IRin, ,'anﬁf mi (a ) Small IRs;  (b) Large IR,

Fig. 1. Model Fig. 2. Changes in R
1.3 Physical mechanisms On the model for AR, >

ARy, IRs1 = IRinqf increases with negative reflection. In
addition, IRs = IRinqf is larger than IR;,, resulting in
the reduced AR;. In this case, IR radiation that should be
reflected is diffracted. The reflection ratio is affected by the
IR frequency. The IR;,qf frequency (red line) in case 4 of
Fig.3 is lower than the IR;, frequency, leading to the
increase in IR, due to reduced AR; and reflection ratio
A'ir, which is defined by the situation that ions 1 are placed
in the space where IR,,; exists, as shown in Eq. (3). When
such as large IRy in Fig. 2, ions 1 in layer m; are
exposed to the output changing from IR;y ;1 = 01n1/ARy m1
to large IRinqfmi1 = Omi1/ARymy forcibly caused by
Airm1 = (BRzm1 = ARy m1)/BRy 1 < 0 in ARypmy > ARy,
ARym1 and A1 are reduced by low frequency
IRipafmi-1 = 9m1—1/AR2,m1—1 =IRipm1—1(1— 2 as
level returns to standard line. Here, Ay pi—1=
(ARym1-1— DRy m1-1)/BRopmi—1 <0 using ARy -1 from
IRst2m1 — AIRstz,ml ~ IRstami1-1 and 1Rin,af,m1 = IRst2m1 -
At AR;, = AR, and AR, = AR,, Ay = (AR, — AR;)/AR, is
derived from Eq. (5). Once AR; = AR, due to IRipqf with
low frequency, 6/ARinqr = IRy (green broken line)
changs from IR, qf with A = 0. After Ajp;mq =0, ARy
reduced by Ajmi—1 <0 begins. In this way, T expands
sequentially toward layer n’ = 1. Above, it is assumed
that forced IR flow ignoring A';. exists at the instant. In
transient phenomena, events at t = 0+ are recognized.
There is a time delay between the generations of 4; and
change in AR;. Therefore, AR; can change by IR,
frequency. From AR, =Y.9_gir1AVyi , AR; depends on
divided volume AV; = AV, c;p,/c1p,. Therefore, with the
low frequency of IRipqr, Yeo—qir1 from A'; on ions 1
under AR, > AR, reduces after coupling. Moreover, when
layers 1 and 2 exhibit Y g_qiro % cp, AV; is small with
c1p1 > C3p,. Thus, large IRy flows.

IRinar = KAfpinafAvrinas = IRin — IRyer

= K(l - Air,A)ZA?Rin(l + Air,vT)AvTin

= KA in(1 — i) Avrin, (K = 1200%K, ), S%Veigen—r)

- IRref = KA%RrefAvT'ref = KA%RmALrAvTin

ALT =1- (1 + /111” vT)(l ALTA)

Ava_AVTtr — AVTref

ir,ml—l)

ey

LrvT - /1er = ALT

Ai‘r,vT = Avrin = Doren |Air,A|: |Ai‘r,vT| «1
; @
A, = Artr—Airin _ AlRref 4 _ A
ir, A — Apgi - ALri »Lir,A — MroT
m m

Vg =Bl R — IR, IRyes = A IR 6))

ir — IR: s in — oris ref — Miriltin

mn

1.4 Calculation of A; A, varies linearly with A, 4
and Ai,r, as shown in Eq. (2) and Fig. 4. Under the
conditions |Air’A|,|/1L-T,1,T| &1 and Ay =Ajpyr, Ay is
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approximately equal to A;.,r. Hence, the same value of
Air 1s derived for the IR energy, frequency, and amplitude.
Ajrin and Avgpy, of IRy, are affected by reflection and are
approximated by adding IR,.s comprising Ajgres = Ajrin
and Avpper = AipAvr, to result from Avry, . readily
influenced by reflection in the approximation of IR;;qf in
Eq. (1). In this approximation, Avrinqr excludes the large
value of frequency ve;gen—y of latent heat at 0 K, however;
the overall Ajginqs is preserved, as discussed in Chapter
2 @. Thus, Ajgres is independent of Aj 4, and Ajgrer =
Ajgin = Ajger is used. The IR,.; formulas would also be
applicable to general electromagnetic waves.

1.5 Explanation using graphs For the single layer of
AR; and models of AR; < AR, and AR; > AR;, IRy, IRyey,
and IR, qf are examined assuming steady IR;,. For case
1, AR, = AR, after IR reflection under AR; < AR, @.
When AR; = 0.1 and AR, = 0.15 were set, 1;; = 0.3, and
the graphs were shown in Fig. 3 —(a). IR,.s is nearly
identical to the reflection waves reported for a fixed end of
boundary, owing to the effect of amplitude reflection. As
IR,¢; that is in inverse phase with IR;, hinders the flow
of IR;,, the transparent thermal energy IR, is small. For
case 2, a single object of small AR;, AR; =R, has
reflection ratio A';, = 0.1 for ion 1. The IR curves are
shown in Fig. 3 —(b). Compared with case 1, the IR,
frequency (green line) reduces after coupling with layer 2.
Hence, Y.¢_qir1 increases with coupling. For case 3, a
single object of large AR; is considered, obtaining the
results for A’';. = 0.5 shown in Fig. 3 —(c). Because IR,
frequency in case 3 is lower than that in case 1, IR, is
generated with negative frequency on the interface for the
model, indicating reduced Y g_g4ir1. For case 4, When
Air = —0.3 from AR, = 0.2 and AR, = 0.15 under AR; >
AR,, IR frequency is higher than IR;, frequency, as
shown in Fig. 3 —(d). The frequency and amplitude of
IRinqr are lower and higher than those of IRy, ,
respectively. IR,.; is in inverse phase relative to that of
case 1 owing to the opposite effect of Ajgyey and Avr.er on
IRin. IRyer at A <0 also comprises Ajgres = Arrin and
AVryes = AipAvriy . As IRy, and IR, are in phase,
considerably larger IR, is radiated from layer 2.
Therefore, IR;,, which should be restricted by AR,

increases and becomes IR, qf With decreasing ARy = AR,.

2. Fractional formula of IR stream

2.1 Fractional expression AR; consists of inherent value
R, of thermal resistance measured on the standard line
and change in thermal resistance, AR, affected by the IR
reflection on the interface, as shown in Eq. (4). The IR
stream expression obtained by subtracting IR,.s from
IR;, is expressed as a fraction, using the thermal
resistance impacted by IR reflection, using approximation
1/(14+x)~1—x, 1> |x|, as shown in Eq. (5). When
Avr;, = 42.6 THz at 0°C (273 K) and Avrper = Avpi, +
Avyre =444 THz at 20°C (293 K) are derived from y =
0.0883x + 18.541 in Fig. 1 of the previous study @, A;,
0.04. Thus, the approximation is appropriate.

AR; = Ry + AR (4)
0/AR; = IRty = /ARy = IRgy = IRy = IRin,af
0 0 AR
= R~ IRrey = ey ~ 1 (1 &)
2. = Rn=IRer _ ARy =R _ o 1 ~ AR
U IRm ARy 1+AR/R, R,
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(8/Rg = IRin, IRrer = IRinAir, |Air] = |1AR|/Ry < 1) (5)

2.2 Increase in R with IR reflection The reflected IR
frequency, Avres, increases with A;., leading to large AR
according to Ay = Avrper/Avry, = AR/Ry . Hence, the
increase in Avp..s corresponds to the increasing AR,
indicating the increase in A';-. In addition, A';, equals
reflection ratios A, and A, in Eq (39) @ when y; =
Ac/A- = 1. Although, for example, the expressions of
AirlRorivmic , AW, and AW are suitable for the IR
reflection energy, A'; = f(4,,A.) is not used because
AW and AW do not exist together unless A’y = A,

where IR;riunit = IRraqunic + W.
15

IRin
IRref
O/ARin,af

IRin,af
IRtr

(a) Case 1, complex model (AR; < AR, = AR; = AR;)

(d) Case 4, complex model (AR; > AR, = AR; = AR;)
Fig. 3. Curves of IR, and IRy, o for different cases

Air = Air,vT = Air,A, linear line 01

o

DRI

P&
QQQQ.QQ_QQ

®
§ o
9 & Q\ @' &
5

Air,vT
Fig. 4. Relationship with A;, Aiypr, and A4

Here, 7, 6, A6: temperature, increase in T, 6 per 1
unit (one divided layer); P: thermal source; R, WYco_gir:
thermal resistance, R per unit volume; cp: volumetric
specific heat; IR;,, IRy, IRf; IR energy of input,
transparent, reflection; A;r, Aira, Airpr, At IR reflection
ratios of energy, amplitude, and frequency on the interface,
reflection ratio on ions 1; Ry, Yeo—airo: inherent thermal
resistance, Yco_qir Of Ros Ef, Hg' electric field, magnetic
field: Ajp, Avg: Key
Veigen—f* factors; IRori, IRyaa> IRoriunits IRragunic, W, S,
n', my, my, N, t, 7! origin of IR radiated from ions,
radiation energy, IR,; and IR,,q per 1 unit, thermal
current, area, number of divided layers, n’ on the front of
interface, total number of divisions, number of ions, time,
time constant.

amplitude and frequency of IR;
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Temperature Measurement Teaching Tool Using a Reverse—Biased Schottky Barrier Diode
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Development of Experimental Teaching Materials for Educating Battery Utilization Engineers in the COMPASS 5.0 Batteries Project
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|S L |L l% |s
E s E S =
ULTe TOLTE T
(a) Buck Chopper  (b) Boost Chopper (c) Buck-Boost Chopper

1 F = v A ORER
Fig.1. Configuration of the Chopper Circuit
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Switch SJf

Inductor L

= F

2 F = v A ERF 0SB
Fig.1. Appearance of the Chopper Circuit Teaching Material
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Fig.3. Appearance of the boost circuit teaching material 1
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Fig.4. Appearance of the boost circuit teaching material 2

2026/3/12~14 &

Do you understand that power conversion (power electronics)
technology is necessary to utilize batteries? |

I understand a little. —_—=%%
4% =7

Ql:

I fully understand.
I mostly 68 %
understand.
28 %
I didn't quite understand.
* I didn't understand at all.
0%

Q2: [Have you developed an interest in power electronics technology? |

became interested.

Ib littl
ecame a little 56%

interested. &
44 % ==——

It doesn't change much.
+ I lost interest.
0%

I'Do you think conducting experiments will deepen your
understanding of chopper circuits? |

Q3:

My understanding will
deepen a little.
240

My understanding will
deepen.
76 %

* My understanding
will not change.
+ I think I'll lose my
understanding.
0%

X574 —k

Fig.5. Results of the questionnaire survey

BHEBEIROLEEZER L, Z 0o EFIC 8

TR DG B

T B3,
a2H-THLHI ZEIIRISbDEEZBND, £,
AENZEIEOMIEE R D721 TH o208, Q3 [Ehra
LT, Fa v AR OWTHEMBNREE S EBnET
M2y LI WnICRI LT, 2B TEEMEED |, 4
LB E D) LRIEL TRy, SERBEZHMET 2
Th, PR LEEREENMIOLDOEEZBND,

4. £&6H

COMPASS 5.0 FHE M 3 OEHEIZIBWT, HEMOFIE
RAAME RS ::o@%%ﬁﬁ%%%thTV#—
FRENS S, BA%E LEbE, | %N
ﬁﬁ&ﬁ@b%@%@%b %@ 7B\ B - %@%ﬁo
THHIHIT LI LDEB 2 BND, 5%I%, EBoO
RITE2BERTERNECZHELEZD L, 2EOSHICEHN
THTETHD,

U N

(I/NERBEA @ BRETTEHEL, 53-2, 4~8(2024)

©2026 IEE Japan



1-004

“FA RN H WY 2 — VEROESR

WF7E

KIS CEH TR

Proposal for a Module Experiment Using a Three—Phase Inverter

Nagai Futo (Shibaura Institute of Technology)
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Fig. 1 Specifications of the Modular Power System Training Unit
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Fig. 3 PCB Layout (Left: Main Circuit, Right: LED Switching Circuit)
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Development of The Power Electronics Training Tool Linked to CUDBAS-Charts for Novice Engineers

About A Buck Converter

Koji Kado, Tomohiko Igarashi, Kengo Yoshimizu (The Polytechnic University of Japan)
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Fig.1. The CUDBAS-chart of buck converter design elements
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Development and Evaluation of a Renewable Energy Educational Material Utilizing Sandbox-style Digital Games

Sakurako Ogitsu, Toshikazu Yamamoto, Shinya Hashimoto (National Institute of Technology, Fukushima College)

1. [EFL&HIC

<1-1>%8  KELEXEE L ORE iR fta 0 %E
Bllcmd, I—Ar=a— I ViEkE BIE LD A
BED LN TNWD, EDD, f$REH S T EL bR HA
HRET R LF— (LR, Box) CEREMEICELER D,
HfRZ RO LI-ODTFNF—HEFIXEETH D, LrL,
BREEE DT 2 AEFEICEM L 2E OB B S8 ERBRRE
1,000 ARG 7 v — MREIC L B &, T #p o7
07T LEOQERE[MNRTE ] (27.9%) . TERTPHHL
ERGMEIRN] (139%) . THMRLRNELHRTE D &
AN (132%) EWVoZERH T S0,
<1+2>JEATHISE INETARMET NV—TTIE, =3
BT —v e LI RBRIREM A8 E L NEEERE LT
HAHZE TR L C& 7, ERFEMITIITECEZ®E L T3
NDEHMO, PREEITIIFEE T 7Y, @EERTICiE e
Ty IR DY — T —h—RE - BT RSO Y K E
DRUE - FEROZ2 EORBREE 2 A ETEE L TE T,
NGO MATIE, 77— NS OB E AR
EOm ERHR S, RBREES OFMER RIS WD,

2. B®

AWFFETIE, TN E TOHRHREOT Y Az E
VANV ATEN LIt R BM ORUEEZ B E T 5,
RAYIZIE, Minecraft OYLIEMREZIEH L, (RARZZH] =T
EOMHALSORE A B T X D2 BM 2R UET 5, E 72, KR
FEEBLT, M OBIEMESTFE~DRBEEZLEL, =1
NF—HE BT HHAEIC O TR 5,

3. B DOHEME

<3+ 1>Minecraft & MOD DOHEE Minecraft %, 3D @37
FRT a7 TR S IV AARZEMN TH BICIFBEI T& %
P KRRy 7 AROT P EZ NV —AThD, F72, Minecraft
WL, oA Y= — LD EZ BN - BREST L5720
MOD(Modification) & FEIE A 2 JEEREHEDS & 5, ABFZE TIE,
Z OYERMERE A W TR = R B 2 B E L 7=,
<3-2>HUYEL7-MOD  EJJ¥EE, KFEE, KL%
WA LIIEH 7 12y 7 ZBINT 2% MOD #84EL 7,
FREH T 0y 71F, REBRFSLEFIE T THREENE

=
8-

2026/3/12~14 &

(LT BHHAMARH Y, Fo RN BREMFITEH S5 R
EREL LI, BEEIX, BEH 72y b, Ly RA —
VEEELTHIENRS T, VY FRAM—=VEH&
I, B OEERH I OFELZRBTE A TH Y, &
B CIIRBEOLLEZ RN T FE L LTHW,
BARMICE, AR E TIERE L, KRB TIEAKE OB
fil, KBGIERE TILREMCRE & W o 7o RIS U TE S
DREEIPEATDEIBREL,

Ax AE

4. BMDER

ARWFZECRUAE L8 & VWG, /R ICxH L TR
238 2 FE L=, 203 1% Minecraft ECREF 70 v 7 &
757 b BB L, BESKEOEWNCLHESOELEBILR
LTWe, < OBMEBREF T 1 v 7 OFREFRMEEE
2, BEOENEMIEL L5 & T 2EFMHBIE SN, FFIC
PEEA Y, BEOREFIEZ IR LN D, FBEEDEWIZ
HHLTCWe, —FT, /INEAR, BESRNEEELXZDHIET
FERNET 5 AICHBEZ R L TV, ZLb &0, REHF
L, B EBRAICEHET & onT & ED
EEZ LN,

b, FLHLSEHDEE

AWFFETIE, Minecraft OYERMEREZ HWNT, B X% T
—v L LI R EM ERE LT, BESRMEITS T
NET DB 7 r vy 7 2FEEL, Ly RA =GR
WL DAL ZEL T, BT RORESORNLE S % HED
WCEMECX DM & LTz, iz, RBREE I, /REER
FMEBEZRD OPITHRR T DT BIE I,

ASR1E, FBELEEOBMRICOWVWT I D IEWEHFEL R
BT S HT20,

- -
0 — —

(1) BREEH - MOBRBIBOR

https://www.env.go.jp/policy/post 154.html
(2) WAEMS © 3w @IS T 2/ NEAE T AR EORNT 1
~INERARIEAR A T = ROV R —Fh OFES ~ . BN 4 T8
SE S BRI, 1-002 2022)
WARF S © = v I /A m T TR E O I
~ [0 AT R FORI~ | 14 B2
REFEIGRHICE, 1- 003 (2022)
(4) Minecraft https://www.minecraft.net/ja-jp

€)

©2026 IEE Japan



1-007

ABEE2 o R—F ORE - BUER L OCEFTEH ~DIH

HE BETDT, NHE EBAE, BEE BRS CEIH LEKRT)
Design and Fabrication of Buck-Boost Converters and Application in Educational Materials

Moeno Shii*, Aika Oda, Goro Fujita (Shibaura Institute of Technology)
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Fig.2. ZETA Converter

Fig.3. SEPIC Converter Prototype Circuit
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Fig.4. ZETA Converter Prototype Circuit
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Fig.6. SEPIC Converter Board Design Diagram
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Fig.7. ZETA Converter Board Design Diagram
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Measurement of Spatial Magnetic Flux Density and Its Application to Visualization

Katsuya Kamiyama, Shinya Matsutomo (National Institute of Technology, Niihama College),

Hiroki Yoshimoto, and Yoshifumi Okamoto (Hosei University)
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Effect of Manga-Based Academic Abstracts on Readers’ Interest and Comprehension Using EEG
Takeharu Katsumata, Shiojiri(Saito) Aki, Urata Kousuke
(International Professional University of Technology in Tokyo)
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A Fundamental Study on Estimating Classroom Concentration States Based on the EEG B/a Ratio and Heart Rate
Aki Shiojiri(Saito), Yu Sumizono, Koichi Kamijo, Yuji Kadota, Atsunobu Kaminuma,
Kazuo Ohzeki, Masami Suzuki (International Professional University of Technology in Tokyo)

b =M% -. Ax
b1 t‘;_". LS |
o —pa | o,
15 \l‘1"- ~=- HR
3 R 2
.=-' L& X __:'-ﬂ =
1 w
3 .
(= |
:‘:i':"i‘l Pre-asst
2 1 o ,
( TK  2025-0003) TOEIC® ad 1 i peaats |
| 5N —
10 e i y ,-ll;r‘i'-' X\ - HE
Pretest 5 Lecture 40 Posttest 5 il e S, "
E‘ 4 ."r \'\' ke n=
e V. T W
2 2 Muse2 bat | / L -
(InteraXon ) 300Hz i Eo— 5 M %
75Hz 5 - 40Hz B p L L o e
4 Pretesd e=iesd otunes LeCuimre=2 o=l A Postiest
Fig.1. Phase-wise Changes in B/a and Heart Rate (HR):
1 4 Top: highest r, Bottom: lowest r
15uV
50%
a 8 Bla n 0.599
@ myBeat® (TOOL )
50 bpm 100bpm
p/a HR
B/a HR
(B/a) p/a
(HR) P HR Bla
n (B/or)
(HR) Fig.1 B/a
HR Blo /
HR (22K02868, 24K06270)
/ /
Bla
HR p/a HR (1) Charles, R. L., and Nixon, J.: Appl. Ergon., 74, 221-232 (2019)
_14_
©2026 IEE Japan

2026/3/12~14 &



1-011

PEE SR X

HERAHEREE 71277 50

EEENT A Y F 2T LK

RS I=R i = v R = SR E|

T8 (R TEEFERFAD)

R W, 56 52, Mt &) EG GEELESFEMZER

Curriculum Development for KOSEN in the Industry-Government-Academia Collaborative Education Program for Training Battery

Technology
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Youhei KURABE, Satoru YAMADA (National Institute of Technology, Ishikawa College)

Tsuyoshi MATSUKI, Ryo SHIBATA, Tatsuya MATSUE, Tomomichi KAGAWA (National Institute of Technology, Niihama College)
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Fig.2 Battery Personnel Training Text for advance. [STEP2y
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Fig.3 Outline Diagram of the Battery Personnel Training
Curriculum at KOSEN
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Fig.4 MCC Compatibility Checklist
by Battery Personnel Category
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Fig.5 Basic level Battery textbooks for KOSEN subjects
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Development of a Simple Image Recognition Demo System

Tadashi Okabe, Masafumi Hashimoto (Tokyo Metropolitan Industrial Technology Research Institute)
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Fig.2. Hands On Image
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Fig.1. Hands On Flow
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(1) Ao Wang, et al., YOLOv10: Real-Time End-to-End Object

Detection, arXiv:2405.14458 (2024)
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Design of Educational Inverter Modules and Development of Educational Programs

Student Member,
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Shido Adachi, Senior Member,

Goro Fujita,
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Fig.1. Module experiment setup

2 FERDHMEL
Fig.2. Experiment Appearance
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3 ALk Fig.6. Pulse signal

Fig.3. Designed board
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© il il ’ * ICH D fHA TV E 720,
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. - , (1) RFPEEE TRR AL E S ST
4 [s] https://www.meti.go.jp/shingikai/sankoshin/hoan_shohi/denryoku

5SPWM (25 anzen/hoan_seido/pdf/013_01_00.pdf

Fig.5. PWM signal (@) —tited, BEEEES, SOFEE, SRE3G (EYa—1
TUE TR FELER OIS ), THHE, vol.62, No.2 (2013)
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Development of STEAM-Oriented Electric Energy Learning Collaborating with Academic Institutions
Koichi Takaki (Iwate University)
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Fig. 1. Age-learning stage mapping on energy learning in Iwate.
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Fig. 2. Science event at Shibaura Institute of Technology.
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(1) @AM — : EH5E127(8) 537(2007).
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Prototype of Experiential DX Educational Materials for Children in Dairy Farming

Takumi Shiraishi, Takeru Yamoto, Norikane Kanai (Kanagawa Institute of Technology)
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Fig.1. Dairy Farming DX Experience Course
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Dilemmas of Engineering Ethics and Research Integrity Issues in Students’ Reports

Hiroyuki Matsubara (Fukuoka Institute of Technology)
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Fig. 1 Exercise 1: Organizational misconduct and ethical dilemmas.
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Fig. 2 Exercise 2: Research data fabrication by a graduate student.
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Analysis of Learning Behavior Patterns and Academic Performance

in a First—Year Specialized Course Using Moodle Access Logs

Satoru Odo* (Okinawa International University)
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Prototyping Educational Materials for Training Al Embedded Engineers and Their Implementation in Instruction
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Interconnection of the Chubetsu—gawa Power Plant and the Nokanan Power Plant
-The History of 50Hz System Frequency Unification in Hokkaido—
Takaharu Ishida(IEEJ Professional)
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# 1 1920 EOBERF LT (k)
Table 1. Electric Utility Directory 1920 (excerpt)

[ Faa 2 EEE | R | Wi | REATT S
[kva] [v] [Hz] [kW]
ECEN 500 1 11, 000 60 G.E
S - )
A SN 500 1 11, 000 60 G.E 950

# 2 1922 EOBERF LT (k)
Table 2. Electric Utility Directory 1922 (excerpt)

[ fea 2 | R | Wi | REATH S
[kva] [v] [Hz] [kW]
ECEN 500 1 11, 000 50 G.E
G EE 500 1 11, 000 50 G.E 1425
SN 500 1 11, 000 50 Zil
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Development and Evaluation of a PEA Device for Simultaneous Measurement of Charge Distribution at Two Locations

Shu Hiroki*, Yeongguk An, Hiroaki Miyake, Naoshi Hirai, Yasuhiro Tanaka (Tokyo City University)

1. IXC®»IC

FRRBEE RIEE 7 — 7 NV ORI ITA B R O Bie 2 el
MBI MR8 Lo iE2 A L, EUCEEESANE
b, TORER, FOMIICAY)—RERPELT, REOE
R, FAUCE bR IBROEFLBRELCLT V., T
BFEWT D720, SV AFREIRT] (PEA) EIZ LV &R
SATEPET D5E . e DOLE O ZE R BT /347 & RIRFIC
WEST D2 LITREETH D, £ Z T PEA EED T EEMIZ
HERIEA B B U, S ERT CI A U T IO & R fE s
TOrHE L CRIRHZINE 3 D28 A 8UE L 7o, BEsROTIL, 47
BIRFED B2 % PET k2 AWV T,
RECTHDH L ERLT,
AKHETIE L DD T 4 /b DRFBHIE T8 & TR I IR
S, BREREIR & LIS D ER T O TR AR 0 A
ZE LIS RICOWTHET 5,

2. BIEFHEROEME

Fig 12 B T A RB OIS X 2 7”97, B S 125 pm
DORY=F LT LT X L—k(PET) 7 4 L LD FE4IE,
EE Ilmm ® 7A3I=04h (Al) HRCETRZ R L.
PN IXEEE 2 RS L, [A—akhic, |k
TR BRI & IR AN 2 3% ) 7o, BT RRIRAS e, Il
¥ — 30keV, WHEREE 2.5na/cm?, REHFRH 20
ye Lz,

HET Fig (bW T 3UBHMERRIC IR S & | FIAEIRHET, &K
FEAT Rk A B IEE 5 & LT, »ULREE 600V ZHIINL T
WE LT, Figl(b) LV, HEELHE (PMMA) ZfEAL
RNMERETIE. Al OBEERR D Z & @il L 72 5 N E
FAICBEELCEHIE N, 0%, PMMA % L72)ET)
WG HRBIE L TR SN D, ZOFEICLY, 2 DO
DIE B A B EIREM CABEL CTRIET D Z ENATREL 72 5,
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Fig.2(a)l X #2064 L 7258 7 2 PMMA O IEIEHE
BB & —E ST, BT L B L o CELE
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ESFTWDIz, A0 GBIEZR L) THIE L7ZE BT
BB ORBEIIHN 2N EEZ BN D, L L, Fig2(a)
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(b) Schematic diagram of
the PEA system

(a) Schematic diagram of
electron beam irradiation

Fig.1. Schematic diagrams of sample preparation and measurement
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(b) Results obtained by
measuring after moving the
sample 2mm
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(a) Results obtained with the
boundaries of the irradiation
area aligned
Fig.2. Measurement results of charge distributions in e-beam
irradiated sample
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Development and Validation of a Low—Loss Alumina TRL Calibration Substrate

for Electromagnetic Wave Absorbing Sheet Evaluation
Junichi Hayasaka® (Research Institute for Electromagnetic Materials), Makoto Yoshida (CEDX. Co.,Ltd.)
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AMFSETRAE L7z TRL AR IESHT 40GHz 7 7" =2 — NlIE, 7
B N BRI > — b ORI A2 Th 5.

HRE: AR, B0 6 4R RIS PE R AR /M 3
SEWFFRBH S R 2 TPI005698 D K% & T T,

1 TRL £ IEEAR DML
Fig.1. Photograph of the TRL calibration substrate
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Fig.2. Comparison of TRL and SOLT Calibration
Using a 40 Ohm Stepped-Impedance Line (Si;)
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Development of a Portable Electric-Field Measurement Device Using the Electric-Field—Induced Second Harmonic
Generation Method for Live—Line Monitoring
Jun Zhao, Takenao Sato, Takahiro Umemoto, Masahiro Sato, Takashi Fujii (The University of Tokyo),
Sakae Taniguchi, Toshihiro Tsuboi, Atsushi Eto (TEPCO HD), Akiko Kumada (The University of Tokyo)
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Transmltter -receiver module
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Nanosecond laser ‘ [
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! Optics for reflection
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R ) TR R
%4772, 1 AT E & O 7 R R

Fig.1. Conceptual diagram of the experimental setup using the

2. EREERLUAEE

LICART &9, #EFHR (L—FReE - RGHIE -
50 EZENER O R T 4 F - BT HEE
(PMT)) % 600 X 300 mm D7 L v RAR— K EICEREL,
WS - BB O N —%RE Lz, K 2 ICEZERTHO
EE %77, Nd: YAG L—¥Y (HE : 1064 nm, 7L ANE :
Tns, THRLX—:40m]) ZELHEHE S5nDOL X T, &
FEEZEML7Z¥ % v 7 10 mm OFATHREMMAICESL L,

portable device

300 mm

FAELEE R ZERES S noL X Ta ) A—k M2 EZERLIOEE

L, XA 7naAvr3 ?_“C“%Zfifﬁ BWOE L%, Y hal Fig.2. Photo of the transmitter-receiver module

TV BT DIRY I ETEARASKI L0 nlmfSE, PUT @ =N ® »

T SHG 75 2 I ‘é'fu‘_o ZOFEBFE M, 10 kV HINRC e LEEEN 3

PR RS TREAZ AR, AMDEOmEE 20 4 % 20 4

ESMRERICTATIC LCHMERE LA FRED, SIG (F5% 2. &%/ Y G e

ZREREE LT, B e R R
% 5o T 6 & 7% 0{ @---="" s

3 . %%ﬁﬁ% half wave ?nggrl;:)aﬁon angle 0 2 V(;‘hage (EV) 8 10

3(a) (THIERARA BT 5 SHG A5 53R EE 2" T, 3 ()RR AT & (b)BIER AT

SHG {8 5o 1T mye A st L CHEERMIC TS S o A Fig. 3. Dependence of SHG signal intensity on (a) polarization

WOERERZEE 2R LTc, £/, RKXMEER/IMEDHIZ and (b) applied voltage.

6.7:1 Th v, EMRIE A UE L7 BEEHAE 9: 1 (SRR &

72572V, X 3 (b) ICHINTERE & 21k S ¥ 7= B2 SHG {5 55k 3k

B4, BEwIE V), SHG (5 I XHUINEE O "3RI L7,
P EofER I Y, SEEIE L7z B HEEEE I K0, R
BEEE S m BV TEROEEIHUINAIETH S - LRRS (2) T. Sato, et al., Opt. Express, 33, pp.37192-37203 (2025).

(1) A. Dogariu, et al., Phys. Rev. Applied, 7, 024024 (2017).
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Rechargeable Battery Impedance Measurement Using a Fixture Based on the Four-Terminal-Pair Definition

Norihiko Sakamoto, Fuka Mori (National Institute of Advanced Industrial Science and Technology)
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UF LA A EMREORBREEMOE KT,
A = ARENEEROMERESHMICH A S T& T
W5, L2L, VA=A Ly PRV EE R TEERR
ST S EE T L7 PO TRk E 2O S < FEE A
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DAV E—S U ADRRBEURAEIC A B2 E L 5O, fr
(ZF ALY i & MG & U IR e e
WK CEFICEND, AR TR, FEMOBE A B —
FUoAMEEZBRE LT, U TAHERICESINZT 47
AF ¥ ERFREL, Cr BT —TI LB E—F
ZHTE & O 21T > 72,

2. EBRFIB

HIOKI BT4560 % VT, ki & U 7 7 & o A DR EUK
FEPEZE LTz, BT4560 ORIE S 11X 7-xt T 5, il
TE A HHE 1 100 Hz - 10 kHz, HIEx44 (DUT) & L
THER Y F 7 b A A4 %H Panasonic URIS650AA .
23 °C ® 2 °COIRFEBREE CHHi L7z,

BT4560 & DUT & o#feinE & LT, AT o 2fEE H
Y/
I RO By a—7
(1] $REENFEE 7 + 7 2 F ¥

WIS DU 7T E RIS RIS ERE S Tn B,
[Ili& DUT oEMBEmIZBWTERABLOEEHOE
Era—TNarZ s hTAER, HroarF s MEREN
ML CB VM TH D, —FF, AUFECRE L[],
X1DE 512, DUT IFSRERMNICEMEIN D, £ DOEMmSE
MIZBNT, ERAB L OEEHO 7 v —7 23 E#R I il
BEINTEY ., &2 /NHEERS LONEHEERE 2o TN D,
t>T, DUT OEMmFER L TF L~ D=2 7 MELE D FE
RTH D, SAEMILIESE BNC 24 K7— Mz Tk, A~
v — & ARES & WG 7% CHERE TR AR IB I BB S 1
TWn5,

3. 1VE— S RBERREEE
FTA4xF AN Tey &K 2 (A) 27”7, Pin cable, 4TP

TRLEZZ 8y M, %%[1], [MOBEETHE LR T
B D, Wi 1 kHz LA Lo & B HHEIC 3 TR O 2615
R Lo, MREBERRCIE, BRI X 2BIEOHEIZR D
LeholodlZxt L, @A T, AERENRR
bz, M2 B) 12U T 7 X ADFWEEEFETH D,
W2 1 kHz UL BT, BEEICHAIT 28R E 0 bz,
AVEY B UARKIRREREZZ Hivd, OIREIT,
Pin cable |~ & A HIEIZ4TP 1Tk L THI 1.3 fE & HEE S iz,
ZHICKY, FEMOA L E—HX U AREICBNT, T o
IAF Y IIEEREBLERIZTEEILND,

SHEK
He
L
Hp Impedance Meter
pe — HIOKI, BT4560
i Lp ‘ ] High {Current)
"ﬁ —— [ High (Potential)
Le | Low (Potential) R
=] 1 Low (Current) N -
s —7 L

B 1 DS TR RIS < A v E— ¥ L A BIER]
ORI,
Fig.1. Schematic circuit of impedance measurement for a storage
battery based on the four-terminal-pair definition.

10 10
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" 20 . 4TP . 20 -
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o o
30 L 30 e 4TP :
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-40 o 40 O

R (mg}) f(Hz)

2 PIEERILO A > E— 5 2 A DB, R
X 100 Hz 7°5 10kHz : (A) A4 FAMTmy b (B) V7
7 Y A D BT
Fig.2. Frequency dependences of a storage battery from 100 Hz to
10 kHz: (A) Nyquist plot, (B) frequency dependence of reactance.
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(1) R. D. Cutkosky: J. Res. Nat. Bur. Stand., 74C, pp. 63-78 (1970).

(2) K. Ariyoshi et al.: Electrochemistry, 90, p. 102008 (2022).
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Evaluation of Temperature—Dependent Characteristics for Organic Photovoltaic Modules
Using Novel Evaluation Methodology
Yota Shimomukai* Kohyoh Misawa (Suwa University of Science)
Hidenori Saito (Kanagawa Institute of Industrial Science and Technology)

Yasuyuki Watanabe (Suwa University of Science)

- B CIKR ISP DRFIIFAE & LT, TR L— b (7 —
L b)) BTN, BBRIC LT 2 Y a — LR
ARBICRIE (OPV) (st Rieicien, g 7 D) S TR BRI T T e
R B K DU A BT 5 ABEETEHT & - TR T o IRRIBOREE RS S apres SR
R, TEROTRTHIEILCE 2o 1= R S 1

nghl source i Source measure unit

TWb, ZO—HlE LT, OPV ZEER T ZITHE L
N ZARNOBEEMOLEFICLERFEREO G 2 HR S, \

DIWEDITIBT D E Vo7, EAEHE: & KEEFREE S
BN LICY =T =<y Fr7OenWSHitnd 5, Z 0
MEEEBEAT LEMBEDED Z L TOPVOREEIC
L25ERAT TV v ROREERNT A LW 72
DHFTENTNDO, ZDOREHNT ZAOEBLOT-DITIE

FEB LD OPV OREB/HMEZEET LI ENEETH

%, LML, OPV Za%iE LB U HiREEkicx45 1’? ™S OPV module t
BHFE~OH BRI SNTVRVIRICH 5. AR SRS
AWFFETI, SRR N AN THE & %) & L 20 2 R B 1 58 B E OB

IZEH L, OPV £ a— 52 AIREA IS8 & X Fig.1. Schematic illustration of output power measurement

DIEBRMEA~DEE L, OPV DIRFEETFIEIC SV TH
LT HIEEHBE LTS,

REETIE, YA X (10cm AFRE) O OPV £V =
—VOIREARTFEOFEM 2 B 8 L 7= BB ENEEE 4 A
THUS L= Fe BRI DR BAZHOWTHET 5,

2. ERAE
<2+ 1> OPV EY 2—/LOIEENE

F9 OPV EVa2—/LOREEREOHMIEXZX 1 125 Thermocouple
9, APE T, HIRE L THARKE O AL fER D A~
7 N AZIEWEHELR RS Y LED 24 L7, OPV £ 2 — /L
~HE RS SHTRETY — X A — & &V CEERINR
DB S -V Btk O P-V B2 BS L-, A#EIC

«—— Clamping plate
for OPV module

<+— OPV module

Thermal conductive sheet

+— Mounting stage
for OPV module

Heat transfer stage

<+— Temperature controlled plate

BT DRERMEL, ZO LV EELOP-V FMEEET, [ 2 2 W3 0T A8 o - 7y
<2+ 2> REEEEOFLTE Fig.2. Temperature control mechanism
I HEOREFH OISV TR 2 IR T, A& of light receiving stage
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<2+ 3> FEEEWNE SR
# 1 ICREERFEOFMEIC R T 2 R EERE OS5 %2R
4, A L7 OPV £V 2 —iE, HEBFRORED 10cm
YA X ThH D, ZHTEHEL, IFHEEARBEI N TN
SDOIHELTND,
# 1 EEENESM
Table.1. Conditions for power output measurement
SR BRI ELED
JETREE (it )
TEIR 7 L— b R L A D 10°C—80°C
i L7ZOPVE Y 2 —/L S A
OPVOIEE p : P3HT 0% : PCBM

56.26mW/cm’

OPVEY 2 — /LA X 10cm#
Ahwfs (e L) 46.2cm”
3. EEBRER
<3+ 1> REEMICRT S -V Rk

APETHE, REEEZ 10CHS 0CETEAXE (2
N FEMRER LR 5), 0k 80CTHH 10CETIER T
SHTZ (TNEARRE CIHBEERR L R 25), K 312
OPV ¥ 2 — /VOREECIZHT D 1V HERE R 28T,
ZOM 3 TV BEo—o & LT, ERER L BREE
O FIRIBE & OBIRBRICBIT A HBEZ R L TWVW5, Fik
WEE CIRIEE LRI, B E T & OB R D LH7 A
HBiT, BHERE T, EEERO 40CETOLT L,
ZOHDOIKRT, BKELED ERANH LT, WTILh SRS
MR U CRMEN L L CW B aREME R B 5, LvL, 8
EBMOKL TN TH BN, OPV OFEBIZB W TEIRE
B 372 O il 7o IR E N FIET D AlRetEn B 2 b b,
<3-2> HEXKORBRRIERIZBIT S P-V Rt

X 4 {2 OPV £ ¥ = — /LD FIE K CBIEIEREICB T 5 P-V
BRI AT, 20K 4 TIE80CHORDIERELEIC, &7
IRIRFR N OFREIBEZ N ZENO P-V I—T %R LTV,
X4 kv, FiE, BRRBREE BICRKHIEIO LR )
RWCE T, FRAREICHWZ, EEEA P3HT/PCBM T
HDHOPVIE, “TA PV =% 7R L) OPV IR
F42 2 LT, PIHNREE IR - R BRI & & b
WS ETDHENALND Z EDRHREINTNDHO, LIz
S CTARBPEREFIE, JRH R OB I8 I10%
ERFED A L LTV B AREEREZ 2 b b,
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Fig.3. Results of [-V characteristics
under different temperatures
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Fig.4. Results of the PV characteristics during
Heating and Cooling processes
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(1)K.Hosokawa, R.Sei, T.Yachi, Y.Hirata, and Y.Watanabe,
“Characteristics and Estimation of Power Generation for Solar
Matching House”, Jornal of Japan Solar Energy Society, 2019,45(1),
pp.101-107

QuEtR}, EBH, AR EmATEH LY —F —
~ v F TV AT MO, 2023, pp.76-98

(3) T.Kusumi, T.Kuwabara, K.Fujimori, T.Minami, T.Yamaguchi,
T.Taima, K.Takahashi, T.Murakami, V.A.S.A.Rachmat, and
K.Marumoto, “Mechanism of Light-Soaking Effect in Inverted
Polymer Solar Cells with Open-Circuit Voltage Increase” ACS
Omega 2017, 2, pp.1617-1624
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Extending the Frequency Range of AC Resistance Measurements by Improving the Current Adjustment Unit

Fuka Mori, Norihiko Sakamoto (National Institute of Advanced Industrial Science and Technology)

1. FAMNE

BAERLEM, £ O OME OB, BEHE THW
HNDVEREFAR ST DO L DITA B —F v ZENRH 5,
A = ZREICBO T, HESR Ot E 25
7212, kHz 7> 5 MHz (27 5 B B T ORI E N MLET
bb, —)T, EREHEEEREGE Y — (NMI) Tt
ML TWHIEREL, SREERNENATRERE N, BB E A
257V v PO E 1592 kHz ORICR LN D, £ 2T,
BV & HERF L7CIRIE T, A4 v B — 4 0 AJE O JE L
HHEIET 22 E2HME LT, BFOAS U E—F R
WEEEOW R AR AT, AT, A E—F 2 2|
EEBOPTORFTEINT Y v P EER LRI EZBREL,
W) 7R A A i L7, 2 ORGSR, R IRETE ORE
JER S HiPH A 15.92 kHz £ CTILIE CT& 72,

2. EBRFARNRYERRIERIT Y v DOKE

NMIJ Ci, MR ERMNIE S EEINZ10: 1 kb
RWAEIT U v P RET D, 100 kQ EHias & hirds. 2
B EATHE 10 kQ HEPLAE (AC/DC) ZHHEE LT, il
EREWTH S 10kQ Ffidy (DUT) ZEHRET 5, Z
DTV VEMER LSS, K 10kHz £V &0 8 i SEtmE
TIPS, HENTE 2RV, ZoOFKNE LT, HE
F 5 OFEAWACITEEN . BEAF OB TS O B R R 78
ARERIPA N SR L7 N &2 o5, 22T, K 1
WRT R OISR A GREE LTe, BT oo ) E &R %
TET H70Ic, RERETRLEFESES (Inductive
Voltage Divider; IVD)% BEfF DAZARILT U » VITBEIN L7,

3. AELEBREBRDES
WEHCESE, 2 B0 IVD 287 5 Z & CEMRTAEL
RAZRISHL 7 U » DERIE L2, X 2 12X, HESSY
DAFHME 10kQ 2> 5 OIRZED BEEKTEE ~T, 6RO
LT Y v P TIER 10kHz £ TLMHIE CTE Aoz
DIZK LT, BRNFAEBEBERZRESRL 7V v ¥ Tl
15.92 kHz & CHIE T 7=, PEIZBWT, BBIILTZ IVD O
AIECMERICER L-REMOIX b BN ER SN, £
DXL DX ORETE B HNARLT L2 d o T2,
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4. F&OH
ORI 7 ) v VA KR T2 Eicky ., HER
B2 B Bt & 15.92 kHz £ TIIEE L7, &7, HlED

AR 2 RS 5.
1 g
T 0.5 ‘
———

SHAID10 kQ
] (DUT)
{Em
BEAIOD10 kQ
(AC/DC)

° o )
100 kQ
[] (F9728) Qg
T\
0.5§
1

| EFEREIRI R GT T ) v B LT
T ER & AR,
Fig.1. Circuit of the current-adjustable extended AC
resistance bridge. The added inductive voltage divider
is shown in red frame.
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Fig.2. Frequency dependence of deviation from nominal
value 10 kQ using in existing AC resistance bridge and in
current-adjustable extended AC resistance bridge.
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(1) R. D. Cutkosky: J. Res. Nat. Bur. Stand., 74C, 63-78 (1970).
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Analysis of Power Generation Characteristics and System Development in Outdoor

Demonstration for Organic Photovoltaics Modules

Kohyoh Misawa*, Yota Shimomukai

Yasuyuki Watanabe

1. [FC®HIC

AR, BHEENEHT D B L LT EBRRE) (Y
— = xT V7)) BER LTS, 2R Bz
UarkEmaeEE 20 i L, KBEEEIRE L=
By =72 REERET, L L, 2OTEITEED~
DOEIEHGET ST, FREF ATRE A2 MRS A RRISERVERIC
RESNDEVIBRERH D,

FIT, BEOEREDNEFEIRT 5 G ER K E
(OPV) BV 2 — NV EEMANATAIERE L, 38 L 5%
W2 [ —F—~ v F o7 BSH-ICER S, HF7ER
BEIAATPI TS, O ZOFEE, EIEMONA I
KR EZFER T 2 MRS 2R 080, BE T
BERELTHDHEICBNT, EROEEAREL HERE
BAMEDRE W EHIGF STV D,

LL, Y=9—<vF IV OEREICBIT D EERHM
X, VAT AE LTCOAEMETHSICRIES LTV iy, £
ZTCARMIETIE, V—T—~y T U TR ERREIT AT
LAERFREL, TOFHMEERET L2 2L 2ENET S, BE
BT, BEREEORR 20O OPV £V 2 —/LOFEE &
ZREIRERAIE U, JEEREDOHER & fifhT L7z,

Fiz, FRROBERSERSREROG RS EME L, B
IVI—7 F =Y —ORFFITRM ST,

2. ERAE
<2+1> IV I —7 b bL—Y—1 SO IR E

KGEMOHAZFHRT2OICHNEND Y —A A =X
—X, B CRFHEEON TE RN DEED OPV £V = —
NERBFIZET 2 OPRETH D, 2T, BEOKEE
MOHNFEHEEZNALZLDTERIVI—T FL—H—15
B2 BRARS L7z,

Fig. 1 IZIV —7 b L—H%—1 SHEDOEIEX (—E) &R
T [FEERA MO PV in I KB A BT 5, ~ 1 7
nayhe—7—71H PWM{EEZMH/IL, RCa—/ 27
4 VB &N LTMOSFET O 45— h~AT 5, 25 LTFE
WL SNEEREBEEN S — MCENSh, AR Z SR
FIZE L SE T 5D,

(Suwa University of Science)

(Suwa University of Science)

microcontroller @ 0
GPIO 0~33 V % —__F I

5 AN ANt

B1IVA—7 FL—t—1 SR (—H)

Fig.1 Partial schematic diagram of IV Curve Tracer No. 1

ZORIEE 5 OB T D 2 L CRKHIEE O KB ERD
BtEAFHT 2 2 E N ATREL 2 D,

<2+ 2> FEBRAF

2R3 1000 mm X 300mm T&H Dk OPV £ 2 —
V2 ¥z (OPV No.l, OPV No.2) # B/ E L, OPV EY
2= EIVI—T bL—Y—1 SEHERLZ, 9 17H
MH9 H30HETE, 1046 H2rH 10 A 24 HIZTF T
EHIH 20 ST IV h— 7 RS L7z,

3. ER#ER
<3 - 1> KEGEMOFEZEL

R4 B AL, ki 1 B o2KASE (GHD @ LEKE
it (sc) & L7-EBRiSR % Fig2 o, Mz B4, fithz e
WL (Voo) & L7 FEBRIER % Fig3 I 7,

Fig2 2B\ T, &@KHFEN 150 MI/m2 oL &0
OPV &5 | OEWRMIZEHT 5, EBROAPETIL OPV &
5123250 mA BiE THAHDITHK L, EBRFE T 200 mA
i, BFLCWD I ENbhot, —7F, BMERILE
BROwi, %Y TIRE—EDOMEHF L, B3 nz &
Wihnolz,

FEBRAT & FEBRTE T OPV OAMEL A k35 &, OPV £V =
—NDOEIET 4 VAR 2 DEBLALEBLTEY, ik
4V ANOHBECNEIC IR ORAE D R bz,

OPV DHEMEERMET L7zDix, BN itk » T
OPV ZEHILLTWD 7 A VWV AEDORFBENE LT & &, 7
ANV OABNRINZE EEZ D, BB L BN HEE
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<3+2> IVA—T7 FL—H—1 SHOLE N
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Ho,
- EICB T DRI EN
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WS REEDBHEER SNz, L EHIORIES, EMRES
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4. RN AH—T FL—Y—0DRH

MmO SE, "—Kv=TEBIO®Y 7 =T
DORFT & AT -7, ZAREEREOHZFET 27290
Bluetooth #{EHpEA2 A Liz~A 7 uay bua—7—%EH
Uiz, & KBEEMICRT L CEBNICIE#Z B L, Thth
ORI EREMNHE T — & & B EAEE TEETDH 2L T
FHUEEOIEE LB LTz, £z, BET — X OESEOT
o, WA, BVEHRER 24 12C W5, SPLiEE%
AnT=A7uar bo—F =28 LT,

V7 MU= THETHE, BEEKTHICONT, IVAI—T
DOEEFBA T ARG EEE Lz, ZORKEIE, #
LWHIET — X & A N L —VICEZIATE, 77 A VAR
BELRNEOA N L —VRNIEHDLTRCOT 7 A NVEL%E
B L= LICERT 2 EEbn s,

4. F&ED

AR TIE, V=T —~vF U7 OEREMEEZ BN L
L2 IVA—7 bL—Y—%% L, BAFEIEERICEDH
FAMEOBEEZ AT 72, FOFER, OPV £ 2— /L OEIk)E
DOHBEC BB D FEEROIK T 2R L, FEREICE
VI DM A RN LTz, — 07, BEBEIXIEE—E %
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Fig.2 Short circuit current transition of OPV module
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Fig.3 Open circuit voltage transition of OPV module
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(1) K.Hosokawa, R.Sei, T.Yachi, Y.Hirata, and Y.Watanabe,
“Characteristics and Estimation of Power Generation for Solar

Matching House”, Jornal of Japan Solar Energy Society, 2019,45 (1) ,
pp.101-107

Q) "EF BEORETF—IRE REFA—bN—Y
(2025/12/20)

(3) Pramod Rajput et al., A comprehensive review on reliability

https://www.data.jma.go.jp/stats/etrn/index.php
and degradation of PV modules based on failure modes and effect

analysis (International Journal of Low-Carbon Technologies, Volume
19, 2024) , Pages 922-937
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Lock—in detection of signals modulated at uneven intervals
Shingo Tamaru (AIST)
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Fig.1. Law Re(S;) data obtained by the permeameter

@ )4 Conventional algorithm

Re(AS3;)

x10+ New algorithm

o Re(8S;,)

4
(l_.%,.—..-—--—-—“""""/\“\ 1-1

4 1 Im(AS;,) 4+ Im(AS;,)

2 M 2l

[ e 0

oM 100M 1G 10G
Frequency (Hz)

4G 10M 100M 1G 10G 446
Frequency (Hz)

(b) e T
r T Y T 5]

1 Conventional algorithm R
Y

104 ?"NNJ LR LL L ST

STD of AS,;

]
[ e Vel
J

¥
M a4 N
Ay o
f New algorithm

10M 100M 1G 10G 4G
Frequency (Hz)

2@UEREFT VT Y LT XD AS, & (O)EEFERAED ik

Fig.2. Comparison of (a) AS,, and (b) standard deviation between the
conventional and new lock-in detection algorithms
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(1) S. Tamaru: Measurement., 117894 (2025)
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Investigation of Strain Measurement Using Multiple Fiber Bragg Gratings
with Different Full Widths at Half Maximum at Same Wavelength
Ayu Murata, Tatsuya Yamaguchi, Yukitaka Shinoda (Nihon University)
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Development of Remote Double-Pulse LIBS System for Salinity Measurement on Outdoor Structures

Shinri Kurahashi”, Toshihiro Somekawa? (Institute for Laser Technology", Institute of Laser Engineering?)
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Fig.1 An experimental layout of a LIBS system
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Consideration of Dynamic Strain Measurement with Fiber Bragg Gratings Using Sigma Type Fiber Ring Laser

Manaka Nagakita, Tatsuya Yamaguchi, Yukitaka Shinoda (Nihon University)
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Fig.1. Experimental setup
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(1) R Huber et al.: Opt. Exp., 14(8). 3225~3237 (2006)
(2)D Chen et al.: Opt. Lett., 33(13). 1395~1397 (2008)
(3) T Yamaguchi et al.: IEEE Sensors J., 21(15). 16659~16669 (2023)
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Development and Standardization of High-Frequency Current Measurement Methods Based on Optical Sensor Technology

Masao Takahashi (Toshiba corporation)
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Thinning detection sensor utilizing a Wiegand element
Daisuke Yoshida (Kobe Steel Ltd.)
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Fig.1. An example configuration of thinning detection
sensor using the Wiegand element
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Fig.2. Leakage Magnetic Flux Analysis for Thinning
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A Fundamental Verification of Video—based Piping Vibration Analysis
Jun Takada, Norihiko Itoh (Central Research Institute of Electric Power Industry)
Shun Miyaoka, Katsura Sato (Chubu Electric Power Co., Inc.)
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Verification of Transient Temperature Response using High-Speed Skin Cancer Diagnostic System
NONAKA Takashi, MACHIYA Kenshin (National Institute of Technology, Hachinohe College)

1. ARER - BW

FFENAD—FETH D AT /) —~ (BEIEREANE) 13E T
WL BMAT—UTREBORNND D720, FHIFANE
ECThD, LEENo T, SN, FRENOEEN BT
FEMERI SN T BN, FREOZES L— T TlE, KED
ABMRERZPET 2 FEDZ AW L ER A B E
(DAME, BWrHEE) ZBA%E LT 5, RGN A ORERITA
PHEMRERNHEFE I E B D720, ZoEERMTE L
TEEMNLZHNFRETH S,

PWEE EALOFEEDO—2I2, 7Y T L— N
EREFOND, BUOLARINER OBENRIRELS(LE
IEREICHE 2 21 IRER WA mE 7 ) 7 L Rk
WL > T/ AR T2 ENEETHD, LL,
BIEOZWEEBICB T 2IRERNETIXY 7Y 7 L— b
2K 250 S/ I FE T D, AT, Kl A7 L0
W7 o —%fET AL THUT Y T L— hoFE b
ERBLL, BRIk 2ISEMEE KIBICE DTz A
T L OBEWERGEZ 1T > 72,

2. EENADHEBEDRER
PWHEE LA REE e —7 (Fig, 1), CompactRIO
(cRIO-9040) ., / — h XV a2k > THRET 5,
CompactRIO |ZIXEEREE P = —/L (N19239 : 4ch, 24 bit,
50kS/sec) &EEHIIEY 22—/ (N19269 : 4ch,16bit) %
Bt LT, 18 7' 10— 713 SEMITEC #EfEY— I 2 % (2.2
kQ @25 C, JEE 0.15 mm, JEfRE 0.5 mm?) & 53E A
1270 QE AW, —EBHOBASLAZHEMHE 2, &
EISEZET D Z & CHMEMRERLZHE T 52,

BIED VAT AT, EAREITH> Z LT/ A X%
I L TWAR, ZOWBRFEEE YT T L —
FAMET LT, AT, LB DSFET # 4 I 70
AWMEICLVARE LD, YTV 7 L— MR —E
LT, FEMIICEBT 5 L5 MER S o 72,

SOV AN A% OB IEIS B % IERERAT 9~ 5 72 D121,
W T T L— M2z, BT T RN —E
THDLHZENEETHD, £ 2T, FPGA W=V AT A
DWFULIZ LY 2D DORIEZ iR Lz,

,44,

2026/3/12~14 fli&

130 mm
Fig. 1 Pen-type temperature probe

Parallelized System
+— Current System

= o
= N
w o

Temperature Change [K]
o
(=]

0 2 1 3 8 10
Time [ms]

Fig. 2 Comparison of initial temperature rise between

Parallelized System and Current System

3. YRATLOENMEIREE

AT DEED T2 8 B L K ENHNEE O R B S
EEBED Y AT L LASHLY AT ATl LT, Fig,2 12
Fu—T ) a—r AT — MIEESE, 20 BT 3
BE3ImW OBV A E B 2 7- & & 10ms BORELLE
Y. BUED T AT K EWFULT AT LT 10 BIRIE %17 -
FrovVa—rIdhy—hib—4—%HWNWT34 C—-EL
L7,

WEULY 2T 5OV 7Y v T EMNBIED > AT A%
4 ms T 10 ms T — &\ 2, 3 R LIFEIEL7R U,
WHMLY AT JMIBEATTEY 2 — IV ERIZEDOY T
7 L— &AL, 10 ms MIZH 500 ST —F ZRETE,
BV AR INE# OMRPENSE 7 L 0 IR T 7=,

AWFE13 ISPS BHIFE: TP25K 15945 DBk A% 7 7= DT
ER
Mk
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Development of a Muscle Fatigue Evaluation System Using Flexible Multi-Point Surface Electrodes

Jun Akazawa (Meiji University of Integrative Medicine)
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Surface Electrodes
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(1) G. Marco, B. Alberto, et al., Physiol. Meas., 38(5), 27~60 (2017)

(2) FREE . S6, ERFALK, 3-058
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Differences in the Effects of Noise Input Methods on Anomaly Detection in Utility Poles
Takumu Saito, Eiji Iwatsuki, Teruyuki Kozuka, Takahiro Iwata (Aichi Institute of Technology),
Yuji Honda (Honda Electronics Co., Ltd), Norio Tsuda (Aichi Institute of Technology)
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Fundamental Study on Millimeter—-Wave Radar Thickness Measurement under Environmental Vibration

Hiroki Mori,
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Fig.1. Schematic of dual-radar thickness measurement setup
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[1] Mechanical vibration, ISO 10816-3, International Organization
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Development of a Magnetic Survey and Source Estimation System using a Drone with Differential Gradiometer and Al

Shohei Kamikawa, Shunshi Suzuki, Ayumu Takahashi,
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Utilization of a Positioning Display System Using RTK-GNSS
Takuya Nanjo, Masaya Watanabe, Satoru Tada, Masayuki Yamauchi, Takeshi Tanaka, (Hiroshima Institute of Technology)

Takeshi Nishiyone, Hironori Wakaoka, Shuji Oji (Chudenko Corporation),

Naoki Kabemoto, Hiroki Mori (Interface Corporation)
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Fig. 1. Temporary simplified base station, rover, and laptop computer.
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Fig. 2. RTKNAVI display showing FIX solution.
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A Fundamental Study for the Development of Magnetic Exploration System Based on Drone and HTS SQUID

Shunshi Suzuki, Shohei Kamikawa, Ayumu Takahashi, Ryuki Miyazawa Yoshimi Hatsukade (Kindai University)
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Calibration Method for Altitude Measurement Using a Barometric Pressure Sensor
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AR BEFH RN A Lz,
(2) & EEE SRR

FEVEFHAIZR IR ICERE Lo E £, FHLRFHUZR 0 A5
A GRS E L CERGH 24T - 72,

HYERHEIER OFFHEIT — # 1% Wi-Fi #H T3 3 1T
HHL TRy ay ECHUFROMREIT> T2,

5. BEFRAER

BRI FERR A 20 [TV, FHI L2 @ ORRZEE R D,
FORFEITONT, P R, e Lo, AR
T E OAE E. FHAIEE 1.om A% FE IR, FHll
FFEDEHNT, Fv U T L— g ULE C0.0m T 19mm,
C1.0m T 12mm, C2.0m T 13mm TH o7z, WTFHDOFMEI
BWTHRZET 20mm K TH 0 | BIFRHBREHE LT,
WD CRHEREE OERER 21T 0.014m & /M & < FHEIREED
Y 0.0002m? & FEF IS/ S VMl & 725 TV,

F1 EEHNCBI 2% ¥ U7 L— g UL ER O

Table 1. Measurement Errors by Calibration Position in Altitude
Measurement

S ¥r Y7L —|HAREE | FHAEEE | RHARE
T vava | Fm) | SEREm) | HHmd)
C0.0m 0.019 0.0136| 0.00018
1.0m | Cl.0m 0.012 0.0106| 0.00011
C2.0m 0.013 0.0111| 0.00012
6. LIV

B T EEE I 2 ATV EHIE BE 1.0m I2 BV CEf
TRAZESEY) D 20mm A & RAF RS R 2572, 1.0m LSk
BRI O OV TRE CTHRET 5,

BN

(1) R SUZR - MERTRE - BToEBER - RUEMBERHT & DB
ERRZE L T OHIE, B TFHUENIZEFT#®E, No.ll4, PP.1~13

(2005)
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A Study on Concentration Measurement of Excreta Odor Constituents Using a Gas Sensor

Yuki Tanaka, Takuto Yamaguchi, Katsutoshi Saeki (Nihon University)

1. FAMNE

EIEE TR D B I B9~ 2 Z & T IAD(JRZARSE L
JER)PHEEZ B, HHARIT 65 MLl B B TIE 8.7%, &M
T 6.6%, IAD OFFRRIL 17.0% & HESNTND. KT
EEE e ER AR B ORI Lo X, N & FRIC R
JERHEL e D - DR EEICERRKE S Z LIc kD,
ERE O bTHBONNBEFEENTLEY 2 &
BHEIN TN DO,

AL, 1AD FPBiZ& BRI, $i7 % v 7 =2/ (CuPc)
L LIEEMICKE LT A2, BERICEEN
HRURAFILT I N(TMAVH A, REICEENDT E=
7 (NHs) A 273 N O R A Rk 5y 00 i BE i T o0 iE &
FIBIEIZ DWW TRE 21T o 7.

2. K

Fig. 1 2T 20 2 oo, BHOJLEKXKE
S OEAMENEE 2R3, (@I H 7 ZAHEAM (10mm X 12mm X
Limm) EIZ&ZEFERLEZS LBEBREMHEL, 0 ki
BB EEE Z AWV CEISECH 5 CuPe ZEE 180nm T
AR LA Z 7. RSBV T CuPe I&H A5 03%
EBTDHIETHEA LV E—F U ANEILT D, ZOELE
W& o> THARERINDATRETH DO, () LIEEmD
PERK Z /g, BRRITA ) 30 A, BREOMEE FFE 50um
Wz (I At Y OFMIEIKZ R At i,
HRBUASy & A Bl sy BB B S 41T 5 RC IEFI[E]#
LEMTH D, ZOEEDA L —H o ZEE Re ZRIET
52 LT, BEKEORENENTRE L 72250

NaY

———_ 50um|- !
30

@;[/ >
L7~

——Cp Rp

(a) (b) (c)

(a) Schematic diagram (b) Comb electrode (c) Equivalent circuit

Figure 1. Gas sensor

Fig. 2 [Z TMA H A, NH; B AREREEFRO 7 1 v 7 X
Eod. aryFryh—T/"—Ix=—% PD-IB IZEXREE
ViAFr, N—IZ—HNTERMEEZHEL, BEHRED
TMA # A, NH; R ZEREMANICED. fHIREPNETICE,
LCR A —Z T L= At o2 AN ZANET T 2
SEREL. TTAIOENGEEMBET A EZEAN, £
MHHREITV, LCR A—X TRIEZE{To T2/ R% PC (2
WA LT — & B & BltET 5.

<= Permeater }<\:{Compressm]

(TMA gas)
(NH, gas)

LCR meter]%[ PC ]

Figure 2. Experimental block diagram

Thermostatic
Chamber

3 neck
round-bottom

Fig. 3 {Z NH3 % & 0.4~2.2ppm, TMA 77 A 0.06~0.3ppm (T
KT DWERH-A B RAFE Re FrEA RS, EIREN
L= = —H NI 35°CITRBRIE 21T 72, HAHIE
I IEIRAE 2 35°CH 5 55°CICIRE & B &+, & A HEfE%
R LT O 35°CTRIEZIT O . HEBOREZNET
LR, HABRBICE DT AR OB EBE LT WL
INCHIBHEER ) —<F A X LT=. BHlA 30s ICH A% 1 43R
HEAL, 90s DOLMREITS. AKX, HAEU¥2 TMA
HA, NH3 HAZNZNIZGE L, REREWIZEE A
—HUAD EHABRRELBRDILERLTND.

65

- - Gas concentration
60 | ! Exposure to ! o
— : gas ; High
C 55
=
[
& 50 NH § 4 High Low
45 i
TMA ! : Low
40 I L L L L i L L
0 30 60 90 120 150 180 210 240
time [s]
TMA —0.06 —0.1 0.16 02 —0.3 [ppm)
NH, —04 10 -—16 22

Figure 3. Time-Real Part (Re) of Impedance Characteristics
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Fig. 4 |2 NH3 ' 2 0.4~2.2ppm, TMA 7 A 0.06~0.3ppm (Z
3 DI 2 B — & v AR X FEPE A R . R, Fig.
3 LARORIEFIETEREITD, TAE PR TMA T A,
NH3 B ARG L, REREWNEEA V E—F v AEHO
BOENRKEL DI EEZRLTND.

-20 -
o= = Gas concentration
: E:(posure : Low
_ 25 , 0 gas
) TMA
g = .
% 30 ' Low High
NH, |
: : [ High ]
-35 1 n n y n 5 N n

0 30 60 90 120 150 180 210 240
time [s]

TMA —0.06 0.1 0.16 0.2

NH, —0.4 1.0 —16 —2.2

—03 [ppm|

Figure 4. Time-Reactance (X) of Impedance Characteristics

Fig. 512 0.4~2.2ppm ® NH3; /7 A, 0.06~0.3ppm ® TMA
A A% 5 BT ORIE L7c EMomEREZ =<7, K, B
X APREE, I A B — & RO ARe F R
LTWa. FAREY, AHOPEHEY) 077 A P CRlE
NAFETHDHZ EHERLTND.

10
Outlier |Gas concentration ranges in excreta
8 | TMA gas : 0.03~0.2ppm ,l'
:‘l NH; gas : 0.5~2.2ppm /,//
g6/ P NH;
) I’ TMA
<44 I T . o average
*f /"/1' - Max
21 - Min
1 b
0 " n 1 1 L L 1 i L L "

0 02 04 06 08 1 12 14 16 1.8 2 22
Gas concentration[ppm]

Figure 5. Calibration Curves for TMA and NH3 gas (ARe)

Fig. 6 |2 0.4~2.2ppm @ NH3 % A, 0.06~0.3ppm ® TMA
H A% 5 \TORE LA v E—F v ZAEHOM R Z R
3. AR, HEfh% Figs & RO T ARE, fHthhis o
—H A OEE AX BT, FRE Y, NH: A,
TMA B AZEBT DIED 2 DT oM SN0 &R,
RADOIREZPE L72BE, REBRANTRETHD Z L&
ALTWAS.

PLEX Y, NP7 2 3 E#PE TRIE L7z TMA
H A, NHs HAPRFEIZEBIT D ARe, AX DENRERDZ & X
VIRAHT AT CTHORAMTE 2 AREMEEZ R LTS,

Fig. 7 I NH3z A 22ppm %#[EE L, TMA T A%
0.06~0.3ppm & 2L EHEA LI2HE L, TMA X 0.3ppm

ZEE L, NHs A 04~22ppm & 2L SHRE L2
AMAX%ﬁ%ﬁﬁiﬁ%iAm;m%iAX&mﬁxI¢
NH; HAE TMA HAZNENEZEEE LTCIRET AT T
HAR LY OERA L APBIBHINCELT D 2 &
Mo, JREER)RH HIREETH H AR CER R )
ERRAFEETHDH I L ERLTND,

0
3 AVERAEE Outlier®
2 0r T - Max
4 ,R T T Min
> \
< \
-8 I T Gas concentration ranges in excreta [
10 | T™™MA TMA gas : 0.03~0.2ppm NH;
NH_, gas - 0.5~2. 2ppm
-12

0 02 04 06 08 1 12 14 16 1.8 2 22
Gas concentration|[ppm]

Figure 6. Calibration Curves for TMA and NH3 gas (AX)

0
1 b
v—-z 3
-4 TMA 0.3ppm
-6 L L L L
0 1 2 3 ARe[%]4 5 6 7
TMA 0.06 ©0.1 0.16 ®0.2 0.3
NH; 404 A 1.0 1.6 A 22 (ppm]

Figure 7. ARe-AX Characteristics of TMA and NH3 gas mixture

3. F£¢&6H
AHFFEE, IAD TE5% BEIIZ, CuPe & < LIBEBMICARE
Lici A ey, BRICEEND TMA T A, JREIZ
B EALD NHs 4 A DA OHRME RAE R AL 5 DU BE#PH T
ERREIZOW TR EITo 72, TO/REE, TMA AR
JE 0.06~0.3ppm, NH3z A A 0.4~2.2ppm O FEHIE 73 AT RE
HY, REFER)PNHHWRETH T AREHHETHERIRR)
ERMTEHZ L ER LML
511%, TMA 57 A & NHs H A DIEA
KL THRHATD2TETHD.
Scik
(1) BB TTAD-set IZFHES< IAD D TR L FEIAD XA N F T 7T 4 A,
MRS BB, pp.4-10, 2019
Q) VelFBEE, 30040 : THEERA v & — 5 0 2 % FI TR R LIS 2 &
B, BEREERWIGEA, 13855 5, pp.244-249, 2018
() HEEE, RILIEAE, GOEc: (7 2 oo 7=V 2 v b Y AF
VT RV H ARENT RS % —#iEt), IEEE FAEMEIEE S, IM-S24-023
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Numerical analysis of internal electric field and current density in power semiconductor devices based on cross-sectional

images by scanning probe microscopy
Kaneko Mario®, Tsukada Hirotaka, Satoh Nobuo (Chiba Institute of Technology)

1L E R HEN

Ry RERE, BAEEEMHZ XX 2HMAIRERTDH
3. 7 OELERMCHIAEE N DBEH, EEFFHOAR ST
ERLEERICDERT 2 eigshs W, —F, Sv—f
RO/ PNUEEB X OMHILOERICE D, T8 ANETHAE
T B IMEFE RO, YRR ORI £ 3 £ TR
IZhoTW\W5.

MZT, BIREFRICBT 2HFED 30%LL LA 7 —FE{K
CHEET s lEEhTVS @, MEHEDZIE, T4
ZWEIC BT 2 RN BREFLERBEOREL Wo 72
F ) AT =L TOREY—HICER T2 e EX 5TV 3.

L L2 S, HEROBERIIRFERTAMG T 0 Wi #0 F5
T, EEOBHEIREEICEIT 3 7oA ZAREROYFIER % F
AT — )V CHEEINIRZ S L ZRETH 7. D=0, [F
YEHRD TN A4 ZRERTADAE T TW B DA BEBNZESNT
AL T & 28 7= REHME TR DAL AR KD 5T\ 3.

Faix, U PEEKOMRERAE X UF N4 ANETAE
U2 PHESRZ2IERT 272012, 7/ A5 — L TOENF—
RIZHDETANA ZOBUEFNTZITO > 2 2 L — X DBFE T
BHTW53. ARETIZZOEMRET e LT, BB L UE
TERBR OB T — 2026, BRBESM L EBRRZ b,
Z L CEBREESMEELY, ZOFMERICOVWTHRRS.

2. FEF %

F ) R —NVER T — RICE ST E T VEMRET 2
WKCHTzoT, EEMT 0 — 7HMEE (SPM: Scanning Probe
Microscope) 2 &% F /7 27— VEHNZT, S{EIREICH B
TN ANERORMATZIRG, RFEEMG, WMOBREBOFE -
Fl—BENCEII LT W32 G #i7zIic 7 A4 ZEERET D
KATZIR & RAEALDIZD, EIREMICHERE S 2BEAHE 2 v
5 =O0YERE, F—RZNCEIS3 5 Z L AMRRICR DD
DHLHID, TNOLDT =Ko, EFRMEL X UVERELED
B zRAS.

3. EEAFER ¢ B

K1BIUOK2I1Z, A—— Ty rrar (8)) #E
2HT 5 Si ¥y — MOSFET O#Eh{EHIcHUE X M7= R iH
BB X OBERENEAE (Vas =33V, Vpbs =25V,
Ip = 14 mA) ZEAEFNHT L7ERERT. Wihd, &
BRI 32 x 32 um? ¥ L, ZHE 256 x 256 X v ¥ 21l
MR CHERL L T\ 5. EZ8fMorEEIcE, W T&T
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T, BUERICAELZHH L 7.
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(1) RFEPENE: TRBERSMRECIET 2B - BilEsRty 7> a
V77 Y BEETICAG BRI e SR oTTEtE ) | (B
2025/11/15).

(2) S. Yang et al., IEEE Trans. Ind. Electron., Vol. 25, No. 11,
pp. 1441-1451 (2010).

(3) A. Doi et al., Jpn. J. Appl. Phys., Vol. 58, SITA04 (2019).
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Approximate Calculation Method for Two-dimensional Capacitance Using The Calculus of Variations

~ Dirichlet and Neumann Problem for The Calculation of Upper and Lower Bounds ~

Kazuo Watanabe * (Former Fujikura / Former Chiba University / Former Shibaura Institute of Technology)
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Fig.1. Two-dimensional target area.
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Fig.2. Calculation principle.
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(a) Supposed equipotential lines

-(6)

Dielectric flux ) = Slit
(a) Doubly connected region (b) Simply connected region
(w- plane) (2- plane)
3 EEETS B b FRE IR~ O

Fig.3. Conversion from doubly connected region to simply connected one.

: Dielectric flux

(a) Original figure (Doubly onnected region) (b) Simply connected region
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Schwarz-Christoffel 254 (iK’) c
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R CIEE )
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Fig.4. Capacitance calculation between concentric square cylindrical electrodes.
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St T
C e

R,

(b) Supposed current lines
(dielectric flux)

5 GO L R (R O
Fig.5. Supposed equipotential lines and current lines(dielectric flux).

F1 HETESTERERXG 6) Xoff~0T 7 u—F

Tablel. Approach to the solution of the simultaneous integral equations.

X0 A (@B

(5)?(074/-1‘3&@115' kzl/\/z C= K(k)
(B 424# 0.5+0.51) K'(k)
-0.5030+0.50301 | 0.8607 1.266
1.34 | -1/6.035 -0.5014+0.5014i | 0.8639 1.273
1.33 | -1/6.066 -0.4993+0.4993i | 0.8671 1.282

<BIEE> HHPE RN O L S S T
X 78

1.35 -1/6.005

(1) FMFE—. LW [BIRESUR O XL B OEHUE LR RO

DR TR e S 16 5 (1968 4R 12 H)

(2) #lxE DR TESFIC K 2 “ROURPUE & fEA B oG

1, 55 b4 BIEHAHER Y AR Y 7 A, EMT—25—106 (2025)
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Considerations on Transformer Modeling in Circuit Analysis

TADA, Yasuyuki (Shiso—kan Professional Engineer Office)
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Fig.1. An example of figures
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EHELTEZD, bHLAARRTIHHATINEEZD &IC
— R ZREIE TORERZH D Z LITE G IR TETH
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EIEZIEMRE TR CHR A/ L, =4 VBRI
Bl LB BN 2R ESED L TRMEEDKE &%
AR D ICERT A ENTE B, £, BARIT 2 A Vi
THOEFEIZLIVREESND D THLINE, BREIRIC
L AEBANTILURFT v AL ENRTNIER R0,
BRREDBRE L YERBIROME AHTIEFEIC R D,

ARECIE. ZOBEROEREEEBRPEREIN TN D
J — ROEIE & B OBMRICEEAAIIAA T Y 1750 % IR
THZEEEZT,

3. EEBRETIVIZEK S Y 1THIDYEE

PERD—IR, ZIR, ZPEMPER SN TWD Y 17511
MSZLTWD, ENEFROERRD Y 1T5% Y1, Y2, Y3 &
FTHUE, YLY2,Y3 IZ7 v v 7 sHAfTHl AT 5,

TNENDOLEEARERPDEERE SN TV DI A EZRD
MEEME LT, ERFEEEERZRE LT, YLY2Z,Y3 D
Tr oy 7 xHTEIE RS A TER LT IIE L,

B ZIE, — BRI B STV DI, L0542
WET s Lo icERIETIE LV, 2B, UTIEd~_T7 =
— PR TRTHERH L0, b oT B L, A
BT —TRE LT,

® mpl OUFF DB, BFH L. mp2 ORI, 23

AT D
o AN T IR BIZDITIE. Ly T FORX %0
T HUENRD D,
n n
Iy = n_jlwz 31w3

® mpl & mp2 DENEILERBTHEA L TV ABRBEH
o EBBERE nl ZFATHIELL T TRI IR
%)
Vinp1 — Vinpz = nl¢
DbxFewd e/ — FEEICMZ T, 2k, ZREROE
Wit & AR RABUCINZ T, FEREEZRET S Z &1
05,
RSN Y ATHNDA A=V E DD K2 DL DI
2%,
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mpl mp2 msl ms2 mtl mt2
mpl -n2/n1l-n3/n1l
Y1 0 0 V1 1
mp2 n2/nl(n3/nl
msl 1
0 Y2 0 V2 12
ms2 -1
mtl 1 =
0 0 | Y3 v .
mt2 -1
1 -1 -nl lw2 0
1 -1 -n2 iw3 0
1 -1 -n3 o) 0
Unknown Given
B2 gz Y 1741
Fig.2. Extended Y-matrix by proposed formulation
4. R
i Node No. ReallV] Imag[V]
001 10,05 1 6600 0
01+ 0.
(4] ! 2 6600  -0.05
3 0 0.07
1] 00143005 o
[1] [2] 50 4 105 0
5 0 0
6600L0[V] 6 -105 0
7 105.37 -2.88
_ 7 0 10£10°[A] 8 -021 3
100243006 3] 9 -1047 0.7
A= ADEEFRTIO] 4 FHERER

[MOBFERES
Unit of impedance is [Q]
Numbers in [] means node number

3 R
Fig.3. An Example Circuit

X 3 1Zh b A E 2 7 —ZHUAR IR R O mE (K 3
ZH) OFEICREFIELEA LI2FHER R (K4) 27
o T ORI FrBOFHA LORIK b 2 <1725 2 &
VL B SRR O R T E 2R, @ ERIELEE OARE[R]
B~ DIRAEAT OIGHEUL 722 EICHBTE 5D TIERWINE
BA D, B, BERLEBRIEOF L, XH2]IC L D,

o, BERBEOKEICL S ONY 2= g UBRFET
LEIEIZB N T, TE DIETMNTET V& EEROLEEIC
ST 2 BB B 20, FIEFHRORKINZIER 2D E
R0 T, JEHFEERREWLEEZ LN D,

)

5. F&&H

MEEE LTI A= U T A ERE G, SEEM =8
EIEgm~OWEH BIRFE L T, FEDOMBED /2 & & ek
L7,

ARG T, ZHMERRFHEICBT AEERET MIZHONT
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Fig.4. Calculation Results

EBE LT, WHARHABNAWE BN D b O0, FREITEE LW
HOTEHRNZ L0, (ERICHEBRDOZ LB D3 72V iEi
RIXTERETHDHOT, MAEZBED ORI ZHEE % 1
U

3R
(1) https://vismor. com/documents/power_ syst
ems/transformers/transformer_model. php
(2) ieice-
hbkb. org/files/ad_base/view_pdf. html?p=
/files/01/01gun_04hen_02. pdf
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Short-circuit experiments of HTS tapes and their circuit analysis using the LTspice

Koki Shintani, Hina Nitano, Masae Kanda, Sataro Yamaguchi (Chubu University)

1. FAMNE

B —T7 N TlL, BREERFSREEETINERD D,
AT N—T7 L, BIRBEEMHTS) 7y — 7 )V O B %
FHARB T2 DI HTS 7 — T D KRB L A d BB & Lk
ﬁnkbfﬁ@f%tmo%@¢@@ﬁ®%%fi EIED 0
V D& XN D ERS, RE123 TIXIFITEAERI)ER T
T%Dxmmﬂfd:1&@2Puﬁﬁ%<ﬁéﬁ%ﬁﬁ@
SNFEE, Zod, HIRERICE DI LD b/ VL REET
HEWLEZAT2EBbs, KR TIERIET 572012
HTS T — fﬁﬂ@@%%?W%ﬁw EIEEEY 7 b
(LTspice) & FWVT, RIBMNTAZ1TH Z L1C Lz,

172Z2

2. BIRETILEGHAE

B 1T, BRSO - 172 & D& B L ELH
(NOITHLDIRAENHHEETH D700, BAREA & FREA )
W ARSI 2> T\ D,

BB LI & HIS T — 7 MM OBtE A v X7 2 v A%
NI A= L LTANL, HEEREEZRD, BRIERE
Ll AT\, RHEEBRIEESEREE &6 5 X5 IR
KA BBl RO, D, BEORKEEHR
AT o7z, R NEHFEAT, K)THERL NS,

dlg di, dk dl,
ha+&%+Md—hd +Rsls +M— = =

LA &7 %A, RIFEHL, NEER. MIIMHEA 57 #
YA Vinput FANBEETH 5,

O RENE N THANEEND D=0, FiR L KR
TOMT — T O 2 AT o7z, ZDEX, |bLL A &
IR AT —EETHRE Lz, ZORE, O TRVW—H%

Vinput

B7=, WIT, HTS T — 7 ORGUE L. DB EAED B IR
B A EZE L THIE LT, QIS NCE A O SIRHTE 7 /L (R,)-

K (3)IZ RE123 @ SC #5rD
DEFNZRT, r r
Rn=Rn(77K)+aU 1,3dt+f Iszdt]

0 0

]>" -

@)

BRI T VR, R(Tnll

bl
N

T
T T
nzno—dU 1,%dt+f Iszdt]
0 0

= const.

R,(77 K)iX 77 K TO NC #$1, I,1E NC &k, LIX SC .
IATEERCERR . nidnfE, I iﬁfﬁ /7F'EJEE%@‘E a,b,c,dlx” 4
/74/7A7f HThHD,

R, i, 77 K TO NC #iHUEDIEE NC ¥4y & SC B4y Dii
Fﬁﬁ ELRIBHOMROENL 725, R (77K,
SUREERE ORI B HEE Uiz, T EFICHE S IR0
K2, 7V AERICHT B EERB Oy 7 v a Vil
EORME Y FEEEH Lz, R, LR OR, IRE E

I
IL.—c [fOTlﬁdt + [ 12 dt
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FAZHED LR OMEDIE T % T T /ZHARAAT, I LD nfl
DIRERFMIL, T — 2 _XR—=2Q% B2 LT, nflid—EH
CIRETICHENMET 587 L0 2 fETRHEAE L,

NC A B0 52 A(L) S NSC A &7 22 A(L) DIEIE
T — 7 ORIR OISR EZHEH L, MEA X7 5
AHZE LU TCRHEEIT o7, MAREKk)EE 2 THEEERE

AT\, BUAIER & FHEERZ &b T,
3. ERAE
R L=t =7 aflods — 7 (CU-110657, 1 5.0

mm, E&# 0.5mm), 77 78O RE123 7 — M (FYSC-
SCHO4-PI, 1§ 4.0 mm, /& X#90.13 mm, 1,160 A #%), 3 >T
b5,

EREEEIX, arT PR T EY S U RE AL TN
tm1&u3%~fﬁﬂ%%imy7ﬁﬁTLTﬁ6&ﬁL
I, BRES  TEROATT, WELES , SV AERIT, E

Wi N T AT 2 —H (YOKOGAWA CT2000A ZE#ikt 1:2000)
ErHWTHE L, T—Xi3A e ra—7EHn,

4. [ERMBHATER

B 1 IZKIR T RE123 OEEEBIIME & LTspice (2 &
LBWOFEE OBl 27T, Z OFITI, AR T
HT21.=190 A, n=35 & L,=L; =13 nH, k=0.75 ® & = (ZEH|
EIRTE & FHRERITIFIE S Lz, A&7 ¥ AT
BTN —BT 2 L IGBATZMHETH D, WHEIHE D 7=
10~20 nH DIE THHHET=,

S gy g

1'4 T 1 T 1 T T T 700
12 & Calc. Total Current | 41600
— 1 38 LExp. Current 4500 5
2, 0.8 |\ 463 1A 1400 £
& 0.6 | 1300 g
= I =
04 . s 4200 =
= | =
0.2 | 1100
0 VOET-WAVE 10
| (EXP.DATA) x = 0997[45 -100
-0 55100 05 1 _ 15 2 25 3 35

time [ms]

Fig.1. Experimental waveforms of current and tap voltage, and
the calculated current for Fujikura FYSC-SCHO04-PI @77 K

3k
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() CHEER i ERXEE - £EKRE, No.5-110, 2025.

(2) HTS wire critical current database, Victoria University of Wellington A
https://htsdb.wimbush.eu/

(1) S. Yamaguchi et al.,“A Short-Circuit Experiment of High-Temperature
Superconductor Tapes,”: IEEE Trans. Appl. Supercond., Vol. 34, No. 5,

2024, 8000805.
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An Evaluation of the Power Spectral Density of Wireless Signals and Electromagnetic Interference

Hiroaki Tsuchiya, Toshinori Kagawa, Michifumi Miyashita (Central Research Institute of Electric Power Industry)

1. FaAMNE
MERLEE A O RIS S D B, BERATOH
- B E SIS (LIT, flEEs) 5252

BERBRZINTVD, HEEEEDA I 2 =7 0 R

IEC 61000-4-3 HkOIZHEILT 2355034 < . Bk GdEE
(S, HAEE 1 kHz, 23R 80% D IRIRZS G B, B A
7 MVBENIEF BT 2N L 2B O R sR R
B L ~ULVREN TN D ~ﬁ HERR IS PR D HE I
& %@%%ﬁ#é% . BHART PVEELEE
REHRTH D, K%Ti\ﬁﬁﬁﬁw%®%ﬁx&7%w
BRI X %@@éw%mﬁié’t%amkb FOHR
ARG T 2 B FIRRS(E LB A 0 8L ERMIC
FHMEL., FORRIZHOWTIRRB,

. BT SOAERE

BIENE, 7 Y25 AR 4 6 & BRI BRI E
FAWTIEER LT, 72 X VA8 5 BRI 1615 7 0.25 W,
IW,. 25WEBIRSWD4ODE—RE, F v R /L480IE
58Hh®30?¥%Wﬁ% XERRE T D, E R BN
BT, TOXNVEGERECERRN T2 & EEOK
b/ SR VICERR SN DB MEAERIRE D EFITE T THE
MUT=Te, BBEANEEEMICTHECX 5 Ll L=,
HIETIX, TUXNMES IR 4 B2 ENTnER2 5T %
FIZERE L, BRI EREE OSSR 15 1.2m
BN E N D EREZ KN L2, 4 DOREHRHE— RITH
WT, TUXNEGEREE 15, 2 BRI 3 AR X
V4 BRIBICHE L. £16 8% — 2 TREEIT o1, £77.
T — N B VTR SRR R SN D EEE 5 [F
gL, FORHEERL LT,

3. AIEERLEER

B 12K/ 8 — BT B HIERE R 2 R JIERE ST
BRI L 2BENEO LARTERA L, B, LHE
DFRZEOEEFZET 0.03~0.19 OFPHICH D, KEEHN
E—RIZBWTC, FRREEEH (GFHAEHT) o
PENEDE D LR RTINS 508, AEFEEH D MEIC
S TH EFEIFAH L THEIZITR B2, X, EEH
E—RS5WOTF VX NVEGEHREEL 1| 5020 2 BICHE
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__ 140

IS

'g 12.0 Transmitted
£ 10,0 power

2

‘ag 8.0 —e—5W
T 60 -8-25W
g 4.0 9 -o= 1W
o

5 20 4 - 0.25 W
[}

& o0

Number of radios in simultaneous transmission

X1 HIER S

Fig. 1. Measurement results

F1 BHARY FVEBEIZBIT DR

Table 1. Effects on power spectral density

AEHEEHAN 5W 1w
EEHDE-F 5W | 25W | 1W |025W
FREE AL 15 28 15 45
BHRRY FABEY 1 0.5 0.2 0.05
BEHEOLER 42% | 3.7% | 0.9% | 0.7%

%5 W/5.8 kHz & 1 & L 7= DIENIE,

L7=56, BIMEO LFRIT 42%055 7.0%E 720 | fHHE L
2, MOBEFEHITE— L2 AND 4 BICHNS 7248
BHLEEETHY . TR 80%DIINCTE £ 5 = & I iR
Sht, £, BRAEHAINE U CRIMRGE RS ER
LZ5G Bl 5WE1BLE25WE2B. IWE1HBL 025
W % 45), BHEO LFRIIFRGEEERNZ W (BHA
AR RVEEMNMED) FMENZ EREA LN E o (D),

4. FEBH

IEROEE AR D E ) AR MVEE L BT~ DR
w2720, EEE DT V2 VG R A TR
WRBRZ T L, € ORRER LI, TFE, R~ F
F ¥ U 7 nik a0 D KA B IEGIEE AL T
B, *ﬁ%@ﬁ@ﬁpﬁl%é%ﬁxé < Ing
DIMBIEHEAR ZE N T 5 721213, FrEiglR it o R E
ﬁigﬁ%éoKﬁ%@ﬁ%ﬁ%@%%%ﬁﬂ%%ﬁé:
LRI D,

(1) IEC, Electromagnetic compatibility (EMC) - Part 4-3: Testing
and measurement techniques - Radiated, radio-frequency,
electromagnetic field immunitv test. IEC 61000-4-3. 2020.
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Yuma Otomo, Shinobu Ishigami, Ken Kawamata,

1. FALE

GHz UL Lo REEHEH S TR A RETH 5 TEM E K &
LC GTEM /2B Sh/=®, GTEM ®ix, b=
v ¥a VRO A R 2 =T 4 WIEICAWD T TR,
HEMP ¥ = L—Z D& 5 B ERARAEEL L TH
Anohs@®, GTEM BV OEE %L LT, EROY—
@ﬁ;@twﬁ@%&ﬁm%ﬁ%éoLWL,%%%m%
(ESD: Electro-Static Discharge) DR e &, TR
TEZMIET DRI, GmM?wmﬁﬁﬁﬁﬁﬁ%ﬁé_
ENEETH 5, AW ClE, TDR/TDT (Time Domain Reflect
/ Transmission) JHIE#R K& VIAHIREASARITR LT 75
(FLHA: Folded Long-Hexagon Antenna) ®% fj\»"C GTEM &
L O IR YRS S e P S OV 5738 Y AR oD JRI R i SRS D
THET S,

2. AEAHE
ElKGEM?N@%%%@&%%@&UﬁﬁLE%T
DOREE Y b7 v 7 E7RT, WEOREIZIE TDR/TDT #ll
Am”(Agkm86MMA)%ﬁﬁ%ﬁw@WHWODTDRHtﬁi 2m
OREN 7 — 7 % L TRRE T Z A8 500 mm @ GTEM

/L (Elena EGT-500B) D A JJ &R 12 Béfoe L 72, £ 7 FLHA 13,

FEEASREAR LD 240 mm & 722D HHEECA Y TRE L
T kA RNLEIZ BT 587 4% AEIL 500mm Th 5, FLHA
DOHASFIE, 5m ORIy —7 V&N L CTHESD TDT
A8 LT,
3. BEHER

X 2 1% GTEM &L TDR HREIZ & 5 SR RRE I E 5 R
THD, ALY, 18ns~20ns D/NSIWEFE) (KH(A) 1
GTEM B/V A a3 7 22X 56D, £72 33 ns AR DO Z )
(Wﬂm#%@)iT@GEMtW@%ﬁ$~F&@%

DBWRIMARN S DRI L Db DEZ B, RERK
1ﬁkouﬁ EFER LT 1.22) FREETH 5, X 3 1T GTEM
A OBEBFBEREREMETH D, FLHA ZEHIFICE
A 1 =27 O H EN VBB L NS TR0 BFMIEE
NEN039ns KO 1.07 ns ThHD, £-E 1 ©—7 LD
BN TIE, 2 B— 7@%13 Z kT D IRME L
13559025 ThH Y, EEREL 2 EEETER I H Y &
LEHRHTE S — ﬁ,@m&% iHﬁAEE@%@Wa
FENTED, %7 7 FREREDIFIEZ OV THREFT
HWVEND D,
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(Tohoku Gakuin University),

= X % GTEM 2 /b op i s Aidel s P 30 o

B EUE (LTET)

Shingo Inori (Elena Electronics)

GTEM cell
Elena EGT-500B

TDR/TDT
Agilent 86100A

& oo
O
TDR output 2m

X 1 GTEM /A ORMEHRNEE > F 7 v 7
Fig. 1. Measurement setup for GTEM cell in time domain.

500 mm

FLHA

240 mm {-
$

Il
!

Cable length (5 m)

0.25

0.2 W — S
0.15 T T T
(A) (B) (C)

0.1

Amplitude [V]

0.05
0

-0.05
S5 0 5 10 15 20 25 30 35 40 45 50 55

Time [ns]

(| 2 GTEM & /b O ISP 7 5 S
Fig. 2. Measurement result of reflection property of GTEM cell.

= = N
S} o S}

Amplitude [mV]
w

o

&

25 30 35 40 45 50 55
Time [ns]

(| 3 GTEM & /b 0> 78 S AR o
Fig. 3. Measurement result of transient E-field response of GTEM cell.

i
AAFFEIL ISPS BHFE: 24K07439 OB A Z T T-HDTHS.
'

(1)  D. Konigstein and D. Hansen,“A new family of TEM-cells with
enlarged bandwidth and optimized working volume.” Proc.7th Int.
Zurich Symp. and Tech. Exh. on EMC, pp. 127-132, March 1987.

(2) IEC 61000-4-20 Ed.3.0: 2022.

(3) K. Kobayashi, S. Ishigami, K. Kawamata, K. Harima, and S. Inori,
“Improvement of Broadband Folded Long-Hexagon Antenna for
EMI Measurements”, APMC 2022, pp. 426 — 428, 2022.
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Waveform Analysis of Radio Waves Generated by Metal Collisions : Dependence on Metal Species and Climate

Kazumasa Ino, Tadashi Takano, Kenji Saegusa, Michio Takikawa (Nihon University)

1. FAME

LRI G, BRI X 5 & RO, BENCE D
AATER, SREFLOEEONCIY, BESKENINLELZ
EDRRER SN TV D, W B BLIE U, 300 MHz, 2
GHz, 18 GHz 5\ %22 GHz TH 5.

&R E L OIS X 2 BB BSE, B ERSCER
DA S U, SBMEIOIEEREDLA X=X T
TV EEBRMOE NS T B ~OIE A ATREEN H D &5 2
LD, EOTOERERIC XD ERHHIC, [UEER, &
JEFEL, TR S NG DEEBCONTHRF SO,

AIFGETIE, B TTA NOFWEZE 2 CToBHRIERE
1TV, SERB O, [UEERN BRI E T &L
METd 5. E£i, ZEWEOREA L L, BUHEE 2 IR
TEITAELTHERT S.

2. ERERL

M 1 AR OERERZ R~ £EKESBERITE T
ERBTHY, 8, M, TAI=vL03FEHEAND. BT
HA R, BREROE T ELESEHT-DICHNDN, Hifk
Lo HTHD. E, BT A RN CEBREREZEICiE
WEEDD, TWEHA P 10° T THRELTWS. X
1 TIEETHA RRBHDD, ROIRELERL WS,
ERMUTZEEH 10mm, 1E 50mm, £ S 100mm, 4JEER
IREAA 20mm, % FAHA RIZE &2 40em, WA 25 mm
Thbd. BWFSEHESIES50em & 75,

®ER @ FoAINAORa—F
NKFH7 T+
ETFHAF [;]
- 300MHz 81525
- £RiR
X1 SEBRERR ETHA KHY)

Fig.1. Experimental setup (with a drop guide)
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BIEEREEL 300 MHz TH B, ZET > 7 FIZKFH
7T ERWT, @BEEMENLK 1 mBEL TRET
5. R EOEEZE T2, SRERERFOBICIZV ) 2
— B N7 EERLTHS.

FEBFIEE LTCE, GREREAFE NI A FE@BLTH LL
FERIZETSE, @BRIRICHEEISES. £ ZTRAELLE
WEBRIL TS, Z(E LERIL, HIgR CHEIEL7-d &
TIUENF TR R —FITTRRT D, £ D%, Origin Pro
(7' 7ER - T — #5587 k) @ FFT 7 4 /L4 (BPF)
DOREEEZR AW T ) A AEREL TN D.

3. [ERERERE

B BRERETICBWT, &B0OMEBL O TIA
ROF A MAG DY =& BRERIER T, ZEREL
B L7z, 3T L2EBREE (2 ZCi 50 [\]) loxk LT
BB FAE LRI 2 EmR L ERL, HHRE L DR
fREIEBLL 72,

ETFHA R LOBEER 2 (\ZRT. FxHEEORIC
PRV, ZETEN 3 MEOSBEIHCFEIC L O IETFL, »
D 55%H T VICRIBREHEEZR > TNWD 2 ENDN5.

BTEHA KDY OHFEER 3 ITRT. ZOHRE, T—4
WKIEL2&ER’HY, ERICLDZELREV. Zhik, &Rk
D TFHTA RN LA L CTHEL, 2O E - HENEE
WLV ERDDLZDEZZOND.
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20| °
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AR %]
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Fig.2. Relative humidity and reception probability
(without a drop guide)
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Fig.3. Relative humidity and reception probability
(with a drop guide)
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Fig.4. Waveform shapes and proportions
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(1) T. Takano et al., “Microwave emission due to hypervelocity impacts
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Sheet Admittance Dependence on Conductive Noise Suppression Effect for Composite Sheet with Carbon Powder

Eito Kamano, Saijian Ajia, Yasushi Endo, Sho Muroga (Tohoku University)
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Evaluation of induced electric fields in human body model during use of induction cooker

Tasuku Kashihara, Hiroo Tarao (National Institute of Technology, Kagawa College)
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(1) ICNIRP. Health Physics, 99(6):818-836,  2010.

(2) NICT, Phys. Med. and Biol., 49(1):1-15, 2004.
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Measurement of Magnetic Fields in DC Electric Train Car

Shinichi Muroya, Masatoshi Tanezaki,
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Chiyoji Ohkubo (Japan EMF Information Center)
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Measurement of Magnetic Fields in Bullet Train

Masatoshi Tanezaki, Shinichi Muroya, Hiromichi Fukui, Chiyoji Ohkubo (Japan EMF Information Center)
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Relationship between —10°C in summer thunderstorm center areas and winter thunderstorm center areas

Minoru Yoneda (general)

1. FAMNE

AW CIE, BARENIZE T 2 EREOFHFEICEH
L, XFFEOREMETHLERESEE L. BEFOMRE
i T B D M HUE SBLIIET I 381 S EEIR E -10C &
FEORRICHOWTHRA - oW &iT o7, WSO HEIEE) &
R[EEMEOBENEZ LT L2 LT, FHICLDEMREAD
= XLADENCETHMAERDLZ EEANET D,

2. EFEHhLTY 7 EL-10°CREMER

1) ik R BRI O E & BREE

il o] MR SR FT I X R RS (8 L BB~~~ (IBC
HAAERL) ICL D LEFFRLT) TICEYT 5. E5E
OFFE LT, BEOSEREL RHEMRH 5, (K1)

SERETE S 7/ (ECHRESH)
L

WM 20115~20204F

WA 10FEMERY

.-4‘" ]

o N1 St Sao G a4 W e

M1LEFETY TOLERERE~ Y

2) i MRS BLEIET D-10°Cis BE DZEAL & EEEE
FFABLIAT D 2020 EDO T —Z 2L D & BEDLEITHT T
SI0CEEN B L, HK TR 8600m 12 L T\ 5,
CHUFEZFEORIR LAY FEE ((10C) OEEENRH
LEFSRTndinEEXL6N5,

2 DX HIZ, -10°CE E MRV 4506m) R RV E B T
147KAIS9KA DR STV 5, AMEE N L <. MVWE
HAMMEICER LTS Z EBah15D,

3) i HiBE K ABHIFT D-10°C =i BE & F Bt 0 BASR

Hifi ) S R BRI 2020 AEOBHIT — % 23H1%, -10Ci
FEPMRWVIE EREROEDPRET 2EABH Y | HH DR
WIS B ZRBR R S D L B X b b, FRC, -10°CRE

_70_

2026/3/12~14 fli&

A 4506 m CTHUBIESN7=EITIE 100 kA B2 5 KERN
GENTVWEZ, —H T, 8000 m FHFED-10°CiE BTl &
BT BT 20~40kA BREICE EE-T0 5D, (X3)

< EMERF

e e R R RN L-10°CEE (202 05F)

SAEES
i S
304 o |5000
8353 /|
EE§-10CEE /|
| | 7450
7561
7042
ey 6594
200 6216 6000
asog /150
+147
mz
104 3000
=76
_5ge
“‘6_-54‘.
34
i H +22 H I
. “13ee11
ol 2 | vl i . la
= 4 = " fralgs:-3
B g = Fmso

X2 BEFExY7OEERL-10CREDOFHE

»EMRT

PESEAEMA RS 10CEE (2020%)  EERE

{kA)

200

5 M

o
H " . l H
. ; it W
TO0D 2000 30000 4000 SO000 0 G000 0 JOo00 BOO00
A0CEE o

o

K3 EFEE)70-10CHEE L EEHROBE

3. ZFFHhLT Y7 E-10°CEEDRER

1) &ERKEEDONE & ERHE

SIRKGEITALIED B AR RITOLE L, AFO%ERE
NEETHEWEEICH S, (K4

2) EREKHBED-10CHEEDE(L & SERIREE

AFEFE =X O-10CHEEIX ) 2000~4000m &K <
—10°CEEEDROREIIZ 114kA, 110kA, 139kA, 244kA 72
EORBRVBBENTND, (E5)

©2026 IEE Japan



1-054

Wow-ou 3
Won~ouw 3d

K 4AFTBLY TOLEREEEY S

FREAREREAL-10CHE (20204 “EBNE
ol ol S
=& (2 |
% nzs}uslwi ~2BEKA
?53?
kA 7349 | gam
/ |
200 6246 6264 6000
4697
-139KA. . LEE-10'CEE
4076
118kA L .
10ch 30649
108 se@m-10CES -G4KA f
40 78k » ~BAKA I
347 N 2202
62kh 0 b N
15m 1768 H
. i ‘ . -
] . i F* 1)
o r~ Wit o @ e DO -
5085 8 ¢ :E=EE i 3
5 AFET) 7 OBERL-10CHEDFHE(
o S iy o R R ot ) [ - SEERE
oy DRARABERE-10CHE (2020%) 1
200
(i1}
=
1
100

-
1
. o i '
o P & | .
0 oSSkt — 7o w0
A0CEE o

X6 XAFETY T D-10CEHEELEEHROBEG
BEREL— X O-10°CHEEIEH 6000m~8000m & & <
100kA Z 8 2 2 KEFITFAE LTV,

3) ERERED-I0CCEE L EEROBMRK

SR (AFEY T) BT 5 2020 F0OF — 4% TlE, -10°C
EREEABMEVSA: (59 1500~3000m) T, 100 kA 22 A K

BRENBENTEY ., EBHO LRENBEEZEICHE KL TW
%, —h. -10CEENEWSME (8 6000~9000m) TiXE

_71_

2026/3/12~14 fli&

DFREFTZNH OO, HEEBRIT/D~PERIBIEFL, K
BRBIXZEALERONRD, LEA> T, -10CHEEITL
FEICBIT DI REMRERECRHEL 72V ED,

4. HEFELEZFEICBIHEFTIDEL

FSEOEH

X 7. EEREOBRIM
DEZEORH (X7)

FEREITN 6500m &E<, EEMIE 0.24 uC,
(2 2 TIEBRKEHE) ISHE SN L EMET 3.15uC,
BARAIIKRE LN 23 S FIc8E L, FEEMTT
B2, BEECH DD, M EHEm~0RE (F
FREEA) TR A

AZFFDOER

8. XFFEDERHM
)X FEORE (X 8)

HEMAEE 1500 m L8, EEMIL 023 uC L HF LA

FREE,
Ll @RXGEEICHFESNLEMET 9.61 pC &K 3
FEZEEN, BRI RIZET L, SL<ROVERDEK S

No, RWER & & OMBESE Wz ERSEY) (8
B EARE) ICRWEEEE A D,

AN

(1)COMSOL  Nultiphysics

Q7T VT B RNTT — 4

rF

(3) Franklin Japan Corporation (2021) . ®EREEE~ v

><1

DHRET WEORLT—

©2026 IEE Japan



1-055

N— R N AEFIH LT
& B R IEECRIT 5 b kst

EEAN R )

ik (BHTLHEKRT)

Preliminary Study on Additive Manufacturing with Metal Powder Using Burst Discharge

Katsushi Furutani, Yuya Nishizaki (Toyota Technological Institute)
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Fig. 1. Experimental setup
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Table 1. Machining conditions
Primary voltage 300 Vp-p, 200 kHz, sine wave
Burst (on, off) in cycle 4,6
Number of turns in 8:24x2
leakage transformer

Tungsten rod, 0.3 mm in diameter ,
interval of 0.8 mm in parallel

Iron, mixture of 150 and 75 um,
400 um in layer thickness

Tool electrode

Powder

Electrode B
(contact)

-
Electrode A | *
(discharge) * =

2 HERH OB
Fig. 2 Example of deposition

XHK

(1) K. Furutani et al.: Int. J. Elect. Mach., 25, 14-20 (2020)
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Observation of Impact Force Waveforms
Generated by Negative Lightning Impulse Discharges Using Piezoelectric Sensor

Yutaro Tadakuma, Nobutaka Araoka, Norimitsu Takamura (Fukuoka University)
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Fig.3. Typical impact force waveforms
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(1) RS BRFEEHICEE A, Vol.145, No. 10, pp.323-329 (2025)
(2) ERLRICHETR - BRMER 2020, SLEEHAR, pp.446-449 (2020)
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Mt. Fuji Weather Station Earthing Conductor Surge Impedance and Earthing Resistance

Masaru Yasumoto, Yukiko Dokiya (Laboratory for Environmental Research Mount Fuji)

Masashi Kamogawa, Tomoyuki Suzuki (University of Shizuoka)

Kazuya Sasaki, Kenji Itaka (Hirosaki University)

Keisuke Mukai (National Institute for Fusion Science)
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electric charge
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(1) Direct stroke current

(2) Collection current
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(4) Electromagnetic
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induction current  of Mt.Fuji ~.‘\e®® earthed wire
Earthing resistance
at foot of Mt.Fuji

= l|deal earthing

1 ELILEDORE TRV DBIRATSILEZER T 2 HERER
Fig.1.Current flowing in the earthing conductor connecting the
weather station and the grounding electrode at the foot due to
lightning strikes around Mt. Fuiji
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Parallel earthing conductor,
for high-voltage cable
Common ~

earthing pole

Weather station conductor structure

250 pFX3 | jghtning arrestor (substitute neon
tube with small capacitance)

Measurement system for earth voltage DSO
(zero-phase sequence voltage) at weather station

Rogowski coil earthing conductor Digital storage

current measurement system oscillo scope

_L Weather station

= earthing resistance

2 BRI O LRI HEREN S EBR DY —O (U E—F U REEHIBERORIE SR
Fig.2.Measurement system for Mt.Fuji weather station earthing conductor surge impedance and the earthing
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Fig.4. The high-voltage cable earthing conductor current observed (3)M.Yasumoto, M.Kamogawa, K.Sasaki, Y.Dokiya: Lightning
during the lightning accident at the 9th station of the Fujiyoshida trail
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Influence of Electron Energy Distribution Functions on Optical Emission Spectroscopy Diagnostics of

Atmospheric—Pressure, Non—Equilibrium He/O» Plasma Generated at Different O» Addition Ratios

Naoki Muramatsu, Haruaki Akashi, Toshiki Nakano, Takeshi Kitajima (National Defense Academy)
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Fig. 1. Electron energy distribution functions used for diagnostics

of O-atom relative density by optical emission spectroscopy.
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26
% — Boltzmann Eq.
S 24 [™~_ ... Boltzmann
£
s
z 22 |
o
[
3
S 20 [
=
ke
e 18 | .
o e PP ™
1.6 . |
3.0 35 4.0 45

kT, in reference plasma (eV)
B2 O FARHEIEOBITHE R
Fig.2. O-atom relative density in plasma for 15% O, addition to
He. The density is normalized by O-atom density in plasma for 5%
O, addition to He.
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Interpretation of Propagation Velocities of Plasma Bullets in Atmospheric Pressure Plasma Jets

Aoi Kato*
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Fig. 1. Schematic diagram of the experimental setup.
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A Case Study on On—line Partial Discharge Diagnosis for Hydrogenerator Stator Windings

Shin Nakamura, Takashi Kuraishi, Masaki Kanegami, Satoru Miyazaki (CRIEPI)
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Partial Discharge Detection under Low Pressure using UHF Antenna

Yoshiki Matsui, Kazutake Kadowaki (Mitsubishi Electric corp.)
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Theoretical Study on the Influence of Particle Shapes on PD Current Waveform Formation in CO, Gas
Yuto Tamaki, Takuya Matsufuji, Shinya Ohtsuka (Kyushu Institute of Technology)
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Fig.1 Examples of calculated theoretical and
processed PD current waveforms with different needle electrodes
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Observation of Discharge Luminescence at Carbon Fiber Bundle Tips under DC Voltage for Understanding Edge Glow in CFRPs
Jimpei Furuta, Sou Furubayashi, Shinya Ohtsuka (Kyushu Institute of Technology)
Takayuki Nishi, Shintaro Kamiyama, Yoshiyasu Hirano (JAXA)
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(a) Applied Voltage V=+15 kV

(b) Applied Voltage V=—15 kV

Fig.1. Difference in discharge light emission at the tip of carbon fibers with
different polarity of DC high voltage application.
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Resistance Characteristics and Discharge Characteristics of CFRP Aircraft Components under DC Voltage Application
Sou Furubayashi, Jimpei Furuta, Shinya Ohtsuka (Kyusyu Institute of Technology), Kazuyuki Aoki (SUBARU Corporation)
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Fig. 1. CFRP propeller blade used in the experiment

boidbdd dbbdbd b
e TE
%”' ! f . Us
g | t {
,*h.:if“..uiﬁ

Distance from the bottom, L (cm)
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Fig. 3. Radiated Electromagnetic Wave Measurement Results at
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Translation Time from Gap Breakdown to Arc Formation
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Tadashi Koshizuka (Tokyo Denki University),

Shinya Ohtsuka (Kyushu Institute of Technology)
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Fig.2. Enlarged view of measured waveforms (Aluminum)
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Fig.3. Enlarged view of measured waveforms (Copper)
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Table 1. Measured result (Aluminum)
T TR [us]
(kV] IGE 2 [ 3 [l Ty
70 0.044 0.036 0.062 0.047
80 0.065 0.071 0.067 0.068
90 0.089 0.078 0.065 0.077
100 0.070 0.070 0.074 0.071
F2 MERER @)
Table 2. Measured result (Copper)
I R [us]
[kV] 1 [51H 2 [\lH 3EH RS
70 0.043 0.045 0.039 0.042
80 0.048 0.032 0.043 0.041
90 0.031 0.036 0.058 0.042
100 0.050 0.033 0.033 0.039
4. F&EO
1) T ~OEBREMITLERNT VI OFREND,
2) HOBBREIILEN TH TN, 7V I OEBKH

LS ENREL, REETh-T,

X ik

() MEZ OE, A& i ek BRI B

My 7

ORI & 2 OB, 5 7 FEKEERE. No.6-015
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Particle-in—Cell Simulation of Partial Discharge in Microscopic Cavities within Epoxy Resin

Hiroyuki Iwabuchi (Shonan Institute of Technology)

Toshiki Tanaka, Kojiro Aoki (Tokyo Electric Power Company Holdings, Inc.)

AW OKATT O TR, B bEE,
1. FAMNE

A E IS E R S N DN A RiX, #0E
(Partial Discharge: PD) DI8ARE S & 720, HafkbAL - il
DEHER & 72 500, Bz xR F RHIRICAR S DL
BTk, B2 TRICE VAL RRESHD TR 2D
WREMEMER SN TV D, 20X 5 RIREE - Xy v 7
BREECIX, 72k Paschen RIIZZE-D < Ml o 148 & 23 18
WEECTH D, BT HHBESHERBIIRE EET S L
Ezbhb, AIFFETIE, GIS (Gas Insulated Switchgear)
H R iR A X— Y O LB~ DR & RIE X,
RA RHTHELDH D KEORLBREE PIC-MCC
(Particle-in-Cell / Monte Carlo Collision) iZ & v f##r L,
RREESE - Rl KB BRI O A~ Tz,

2. YTal—YarvETIL

V3 a2 b—3 3 CiE PEGASUS %V, TARF U
FETHEE MM &—FORA NE, “IRTEREERD
ImmX1mm Q¥ A RCEF L LTz, KA RNEEB LR
L T O 2REL, HAHERICB T L2BRHOBE%
PIC-MCC 52XV 2 2 b — b Lz, B OBEID LN
BB Z LI LT, o E SV A Lxha T 7z,

o HRBE ;22 (N2/80%, 02/20%), 7.6 mmHg LAF
- FINE/E : 1-5kv (DC)

- BWEET NV WS - i - EEE ((RFRWnEFE)

- REBTHH : FEARREICBITDIEA A EHEICLD
ZRE RS i (0.01-1.0)

3. YTalL—TavER

AFRTHELNZY I ab— g UREROMEL LTI
FLs,
<B - I>IRKUESRMFICRIT 28R KUEEID 1100 &
£ (7.6mmHg) LT TIE, SEHEBITENY v v 7 RICHE
D&, BEONEMEZAEET 5 BEOE R’ TS,
D7, EEEHEE ZRE TR EBE LT VT,
Paschen Rl OZEISEIR D L 512, BEERSLIZEWER A L3
ERDFERN I 2L —arnbEbnT,
<3 2>FKHE IREFH yn OFE FEEREICBD

TIEA A U ERIZE D ZREF M EBET D &, pi O8I0
L EBITEFEPEART D 2 ERMRI N, i NS
L&, MEORSIT2EEIIET L, KESMETIE, 3
BARKE D DI SN DB FRPIME AR & LT
BLedZl ENTHREND,

<3 3>ENLEF LA X 112 yi=0.5, ETANEEE 3000
V5000 V & LEEBRD, 2 a2lb—var TELNEENMNE
M ERT, BAERE, BT A o871
TOFTHICEYE - ARBEDO VA EZR LT, BIEE
IFETF B IOA A BB O ER ORI 280 & E Sk
LCW523, EEED PRPD FHHICITHIER O HHEFHED
IR, NAADNRE =N EDPoTL DI ERNEZLD
nod,

4. £&6
TRFVHOMNRA RiL, BUERFOBEZERIEIC XY R
D TEWENZ D D FREMERH D, D78, KA FNEE
(BT 0 PD D3 ICB VT, ERERETIEIZRLFHE
REFHD D OB TSN T ERRHE2HS B2 6N
%, £77, EBRTHEENS PD OMAEMAE, FIINE
JEORKERIZIN %, KEsRFOFHEARR O BN SO E L
EETHIVENDD, 5kiE, PD ETNMER L HDET,
ERED PRPD /3% — > DRIEZIT> TN TETH D,

[2]
o

<
E 40
<
2 20
3 |
< 0 fll_. e \ .’_LT il IMTNA
g
£-20
[&]
o
a.-40 V = 5000[V]
= —V = 3000[V]
O 60

5 10 15 20 25

Time [ns]

1 ZERLFE G DB
Fig.1. An example of displacement current
B
(1) A A AN 3 A AR RE R, 6-001, 2021
(2) dbAtrE—, &L, FMER  ERFRIVRE R
EIM-79-74, 1974
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Influence of Electrode Gap and Dielectric Material on Surface Corona Pre—ionization
Koki Saito, Yasushi Minamitani (Yamagata University)
Kazuki Nagai, Youichi Sasaki, Hiroshi Umeda (Gigaphoton Inc.)
BEC, ARLIETEELHET L2 LTI LZ, HIE
BRI EAR 64.5 mm, EMRMIE 10 mm OWATFHEMR S L,
BMHICITEE 1 kV ZEINL T2, T 1A B Ak s

m%wﬁﬁﬁwuif@ﬁ%%mmmkbtoith/

1. IFC®HIC
PR, PMET AL Z2OFEBEDOEHEVICLY, BETH
TIHEZ A P CHEFED LK EERBTEDZENKRD S

NTW5, ZOEOXEERDY V7T 7 41I2BWTH, &
NFETHNLEMNED LWIERP RO N TnD, D LD
VY TTT7 4N E L TERNIOEINEE N TE 5=
FOvL—HRESFIAINTNDR, EHkedL—H5
ROE édeJlﬁktHjJ EMENRROLNTNE, ZNHEHE
Bl 2720Il2iE, EHEEMEICES % LR T D TibEE
#E%Tb@ T EERELC K D F A AR O B O
M Eix U —YRIEO SR, REBMEICEMET 5,
ﬁﬁ%fﬁ,%F%%%ﬁ@%ﬁﬁiwmm%#ﬁiﬁ
BTEEICHEZDHEERET LT, KVAEKRET
FEomW T EEEs ZHT 7200862155 2 k’%
HROE L7z,

2. EREESIUAE
X 1 \ZIRAEEZ R AESEDT-00 OV AERZR L,
X 2 (2T B e R E LS ARt T R X T

BHEEMB I OE O NY 7 MERAEBmE AV, TF
TEREEMD D O EAEIZHEWIEAE LIS X 208

’ Coaxial cable I
’ Coaxial cable

' (]

Q
Trigger
circuit

I N I 0 IRV PAVI VAV ES ot iy
Fig.1. Pulsed power generator using a Blumein circuit
! L SUS Mesh

% 20MQ
lkV
ﬁ
= Preionization electrode =

2 IRTHIACRNS K 2 T {if e SR BT SRR A

Fig.2. Experimental setup for measuring intensity of pre-ionization

100MQ

Reactor
H.V.

Chamber Measuring electrodes

Dielectric Blectrode,__ | __/ / ‘ 4 OnF
\ \z§k:33

Pulse T
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L Ao CHIEEmE FHIrZ & T, BERTRELE
AF U BLOETR, WEEBBIBATLZ EE2HNTE,
MEZRHIIREIE D20, FaNiL He (1 %E) TR
HL7, $ERELT, AEAEI IV (AR) BIY
FEHET I v 7 AW, £4VEMmE FERORIZZER

EERITHZ LT, ARTDETEEIEEL 5 2 505
AT oz, EFEER, WEEMRTERINZETFIZLD
KU 7 FNEROE— 7 ENSEH LT,

3. %%ﬁ%

K 3 RY 7 MEROOEIM LI EmRESFHERE
OSmm’Ebf: G OERETEEDORRERT, MRELZH*
F725A, ERREFEEITENL, FICREHET Iy

EMCTEDOMHEHAPBEE Ch o2, TIUIANBMROEERIZ G
WEXBEEL, EFERICHFE LD LEEIOND,
—F, BEWRET I v 7 BERILEHE O I LN
<, bbb ETHERIRENEWZY, MREHRTTH
BTN E ot & B 2D,

14 —&— Opaque white ceramic
—@— Opaque white ceramic (0.5 mm gap)
— 12 T
< —— Transparent ceramic (0.5 mm gap)
a - N
CRT) Ty
e .
- i
X i
w
5 6 T T
< !
g A
£ 4 2 t
37 /
)
=2 i /q:
0
4 5 6 7 8
Pulsed voltage[kV]

3 4hEN & A FHEARE 0.5 mm i LG O ERE THE
Fig.3. Electron density for a 0.5 mm gap between the outer
electrode and dielectrics
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Study on Gap Length Dependence of Wall Mounted Sensor Signals in Needle-Plane Electrode

Mizuki Higuchi, Sho Okada, Hideki Ueno (University of Hyogo)

Naoya Kubo, Hiroshi Morita, Kazuhiko Taniguchi (Kinden Corporation)

1. [FLC&HIC

ITFETITEIRIMOSLIRELINETE L L 512hkd 2
ETHEMDORKRBGEDEND Z LD, HIL Wit
T AR EE > TNDD,

PR D LACER & 72 D5 FCEMPD) A, RIS
AIRERBE R EA Y Y 2 O CRICKIE L. i
{RIREEZFRBIFTREIZ 9D = &1k, HaR (G HEME O BLE ) B IE
WICHEETHD EEZDLND,

AWFZETIE, $—FEHREMm L CHNMBEEROX vy v 7 E
IS ED L TRRLMBIELER L, £ DOREOHES
SEE LD, BEmERRER o E B OB iR L TR
MEIToT,

2. EBAE

PDJR & L CH—TMREMZ AV 2, SEAREMR ik
ELTEE 1 mm OF T RAEFE L, #Heimn Sk =
HE CTOHEES 0.1 ~ 1.0 mm OB TE{L &H7=,

60 Hz DAZHREL & B il 2.5 kV CHIM L= & & D PD %
AERFOEEBERFE - PD FEIE - BEE R ESE oY (HHrE,
DCM)E 5B 2 F YV Z LA v a A o— 7 (FE I,
DL6154, 1.5 GHz, 10 GS/s)IZC 10 R 2MlE L=, £7-. B
R B T 130 15 em CIES B OSMREERE) £
WZHEUD AR, $Heima L LT, d=27 cm OALEIZELE
L, . X v v TRICBI 2R EEHRE D X T
(MEMRECAM QIv) IZA A=A T v 7 74T %W
O AR TCHREE LTz, SRECEEIL 1500 fps & L. BIEHERIE
BILD 1 7SV AR HETE D 663 ps & L7,

3. EERH#HER

1IZF v v 7K 01 mm KON 1.0 mm O & X DFNLEHE
o, M1 X0, FNEES 25kV CEHELEZRA, X
¥ v 7&K 0.1 mm TIEEHENLG T 7 AERmZERT DR
WED X S RN ALND, £, ¥ 7K 1 mm T
ITEHED NS LI L TEY , HoMEREELTND &
Ezxbhb,

wiT, M28Fy v TEO L ZOMRENL PD B

- B VR - B HEFIZ FFT 21T o 1o e R
3, K2XV, g=01mm & g=1.0mm O FFT I IRE
DEVNB LI, g¢=0.1 mm 23T 170 ~ 300 MHz {30
BENRESHEESTVDZ EBLND, FEHCZ DENE
Hiko 5 6 280 MHz 115 Ti, PD ITffo THAT b
WEEEELTERAEL WD Z LN THIE TR TE T
WO, AREFFEIZET 280 MHz (38D 573 g = 1.0 mm
IR g=0.1mm THRESLERNE LTI, Fy vy 7EHN
INEL TR DITONTEHES OB BE N IEF TR 2o 7z
LT, MEBROSL LR RSB LD | FHUTHEN
BRENAG B OBENEN Lm0 B2 6150,
FFRTIL, MO BEIIREE & R ITH 2 T2 BRORE R
EIx CTHRET D,

40— 20 —— .

2 30 {12

10t
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. electrode [l ‘g 1% 0
£ &

" - b
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Fig.2 Typical Current, Sensor Signal, and FFT Waveforms

Mk

(1) " THEXER O SHLZEHR OBR ), BB,
Vol.32, p.893-896 (2012)

(2) M.Higuchi, S.Okada, H.Ueno, N.Kubo, H.Morita, K.Taniguchi,
Proc. Int’l Symp. High Voltage Eng (ISH2025), PS3-11(2025)
(PDF file)

(3) T. Mutakamihigashi, R.Sakurai, S.Okada and H.Ueno, Proc. of 18"
International Symposium on High Voltage Engineering (ISH2013),
pp.651-656 (2013)
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Fig.1 Emission image

_91_

2026/3/12~14 &

©2026 IEE Japan



1-073

T A bE~A 70Xy v 7 IREIC

B2

Eﬁ'd‘qﬁ% j#Jﬁ D EHEI 5'5‘ E‘/ s

[iE] AR

AR, MM F, E¥

Foff sk (JREEIRSLKR)

Effect of electrode tip radius of curvature on glass micrometer-scale gap discharge
Koki Okamoto, Sho Okada, Hideki Ueno* (University of Hyogo)

1. [EL®HIC

TR, BT HEER P O m R RV, FFEXURE (ESD)
IZ X DHEEROBE ORI E LT, ESD #7314 ANFEH
& TWBHD, ESD {Ri#ET /S A ZADHTEH O mEmEEE
EWVWOIBAENL~YA /Xy TIREBEFHW - LORNEH
THDHN, WEENFETH D, WhEME AV UKE
FbEEZEZTRY, HITMERICLVEREREZEET S Z
L CHBEENMET Lz @, £/, ERETEEIERTS
T TERBENR RV MEBEBEENMET T2 B2 60
5O DM D i RERICER L,
%*fﬁﬂ%fij%%ﬂﬁ%ﬁ#éﬁwn #¥+um T

DO ERGO M 25 B W2, BB RN

ImV»ﬁxé%%&%@&%@ﬁﬁﬁﬁ;Omfﬁﬁbto
2. ERAE

TR OENE 2 Fig.1 \oRd, BMRIZIE, M#EREEO
SRR T O E AR 9 mm, RO ERE: 10 mm, /& S 1 mm,
ZEH L7, Emiemoh®E2E r % 0,5, 10, 15,20 pm O
HAZEFE CTEREIT -1, 7o, E3PEN nm A— 4
DObOEWHFFE r=0um & L7z, BEBEOX Y v TEd
Z5~20pum T5pum Z EITHIE LTz, BRO TITITINEERE
HTAGLHER 7, REHEHE  1.1X10% Q ~cm, HT
AEX :0.05 mm)ERBE, HTARD FIZ _DOHEMmD
FONE FIZ DL ICEHREMRJES : 10 mm, 18 : 0.11
mm) M L7, £, TRTOSEMT 10 BF28EL
Too 7OV RBEGEMME, 2500 V, LB _EAY DR 1 30 ns)
AL, T _XTEERESN COMBRMEEIHK L, €0
& & OEBEEBRFHE 2 MR AEEE & Le, BN CIX
COMSOL Ver6.4 ZfH L, T FEICITARERLEEZ HW

7oo Fig.l QWi & U7z &7 )V CEIRNT 217 o 1ok

BN Fig2 O X5 B RS E TR D,

z Electrode

x HV. \ (Copper) / GND 4_)(
; ‘ H.V. 120geg / GND
/ Odég
Glass Glass
Back5|de electrode (GND) Backside electrode

Fig.1 Electrode configuration results
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Fig.2 Electric field analysis

3. ERHER

il % v » 7R, it 2 REEE (BDV) & L&
T OERERE Fig3 17T, vy MIFHHETT T —A
—IIEERAEL T, ERERE M LR RIZL T O
NBID X 51w,

Fig3 XV, ¥v v 7K d=20um (B CEMIGHED
YL r=20um DL X BDV A 110V &0 TEY, r=
15pum O L ZBDV 231070 V, =10 um D & & BDV
980 V,r=5pum MO & EBDVAIOV ,r=0pum D& X BDV
D8OV Lo TS, UEDZ &b d=20 pm 2R
THIREREZ /N ELTDE BDVKETF L, 72, d=10,
15um TiX,d=20pm O & X L RFETHPPLEEZ/ ST
H5EBDVMETN L7, =TT, d=5um DL Xd=10~20
pm EEWVBDVIZIFE A EENRR LN o7,

BMICH I AL Z R - TV D728, Fig2 O X 9 ICHEM
EHTADERE 0deg & LT O0deg 75 120 deg £ THE
FUBREE A ERMENTIC KX o TR L7/ R % Fig3 loR 7,

Figd J 0 B OMBEEE2/ NS T2 CT=EHEA
WOEBRBENRLS 22D, TOLZOARIOMMEE LD dhER}
BENSLSTHZETBDYV MK FLIZEEZDND, =R
PRI T D~ A 7 a Xy v THE~OEEIZONT
DFMIEE A RET D,

AMFFEIE, ISPS BHFE JP24K07438 DBk % 3% 1) 7=,

1500 T T T T ~
£
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é —r=20um
1000 | & 4 é —r=5um
s ! 5
> 1]
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500 - o r=15ym | & 100F 1
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Fig.3 Gap length - BDV ~ Fig.4 Electric field intensity
characteristics at the electrode tip

3 Hk
(D)#EER A fih, #ERS2EE, Vol.40, No.6, pp.295-301(2016)
QEAARTK fh, SF 7T FEBRFRIEN - BB - BRI RS,
No.5-B-a2-2 (2025)
G)LAE 1 : [FHEE LF,

J— 24k, pp.128 (2013)

©2026 IEE Japan



1-074

IR ERBE | OSSR AR O S & HEE

B S, a)ll e (CEEK), Hm 0 (RERIRE)

A Study on Measurement and Estimation of Discharge Voltage in Humid Air

Yoshitaka Miyaji, Hirotaku Ishikawa (Mitsubishi Electric Corp.), Yusuke Kikuchi (University of Hyogo)

1. FANE 4. EE - HEHR

NU T URESER0E— # O AIERICES L, HEx 2By 2\CHEBR - FHEMRERT. U ay MIEREE (=7
BT D@L RO SN TS, 2K L, EFHD —/3—% Max-Min), R#RIFFEFERTHY, Zhoin k<
IR E R LR Lf:%}ﬁ%ﬂ%«@ﬁﬁzaf%r@%%m%aa% —HTHrZ b TRLRE EEbRS. £z, #IEO0I
BEL, % mm LFTOZELAX v v 7B & FOKE MPa FOWTHNOF ¥ v 7RIZBWTH, HilE 11gm’ N &
BRI, BRI RIEOFHER FRICH S ZERF m& 20 g/m® FCHEBTIFFAEBIL LW T L3
¥y T OEBRERENTET LI EERLEZO. T, B . K 0.01MPa T CHEIEKTH 7. BLELY, ®IRT

FIES EBERX Y v THORA A IO/ NS0 @%**Fﬁ? T H2ERF v v THDOAA A IO
EPLEREE STz, & 2 CThE, BIEOFEE RIS AR WENNSWZ EE, ER - HEOWE D RFE LTz,
ERZ A, £ HEOmm S, BNl EHEERE R

DOREEEIT o 7=,
BRALEAT > T Blocking coil
2. EBAK oL
—_— — S oupling einperature’y
1 IZERRETRT. EXF v v 720 LTETIC trgﬁggrmer Capacitor . ? 2 °é )
72 2 BOEMT v 775D PREMRO & R NICER E Sample 'f,\ﬁﬁ‘}“;};;\
L, —HOBEMEER L, 72/ AH AC EE AL THK H Discharge I '\nglr_tgsluijlrpé’
WEEELRE Lz, BEMNOREZ 25°CTREE L, E%E detelctor
RREDZEROHGHEE 11 g/m® Z/@THIC, HuHBE 25 11- T Chamber
21 g/m? (FAHEE 59 50-90%RH), &JE % 0.01-0.1 MPa T R e
LS ET. Fig.1. Experimental setup.
3. ftEA&E
WD Schumann ORI HE S X, MEEEZHETE Lz, 20 Plots: Measured
f a’eff dx >k (1) :é s Lines: Estimated O.IMPa
>
Xer | i@x\ﬁ?ﬁi 5%&4( Oeff j:;%)‘jj HE{‘F’;& kl T:t Hﬁ ?D ’__X’:‘ @
BiECH 5. %%@a% IR DB TE 2 B M, S 10 &
= Ol11 g/m3
et/ P = 2 ) 4 0.01 MPa 021 g/m3
0.22(E/p — 24.4)? (244 < E/p < 50) gs5| @ X ______
0.50(E/p — 244175 (50 < E/p < 120) S PN T O ®
0
17.7E/p — 725 (120 < E/p < 250) o 5 0 P o
11020 exp[—271/(E/p)] (250 < E/p) 2) Gap distance [mm]
k=13+1In(d/10 3
+1n(d/10) 3) R2 S - AR
p [MPallI=UE, EKV/mmIEENRE, d[mm]ix¥+y v~ Fig.2. Measured and estimated results.
FEThD. AQITBEIKGFET D LRI TWD Z En
5, R|TIE, RXOIZHES T o ZAHIE LT, 3T Wk
Imod = [1 + 1y (Xw)]/[1 + 1w (Xw sta)] - et G (1) Y. Miyaji, et al.: JEEE CEIDP, Manchester, UK, 3B-13 (2025).
(3) S. Berger: IEEE TPAS, v0l1.95, 10.4, pp.1073-1079 (1976).
Omod VIAHIE L 722258 D aerr, xw IEZERHPITE N DK (4) TR: B3, vol.91, no.1, pp.148-156 (1971).
ETER, xw s lTAREZERIZ BT DRIELGETHD. (5) R. Fiirber, et al.: J. Phys, D: Appl. Phys., vol.57, 075202 (2023).
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Construction of Numerical Analysis Model for Estimating Pressure Distribution due to Spark Discharge

Nobutaka Araoka, Yutaro Tadakuma, Norimitsu Takamura (Fukuoka University)

. R EE 2 (AT, R, ARG BEN M

O L e & o s g3 T BTRRCIRARY S0 W & 75
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C— 1t (a) Experimental setup (b) Numerical analysis model
di=vt @ BT SRS L DR T 7 L o R
FESCER T L VAU DHEBRIR LS EORE N &/ L, Fig.1. Schematic of experimental setup and numerical analysis
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43§ DRSO F A (2 (b)) 121 B EE Fig.2. Waveform of impact force by spark discharge
DFET) i), WY OFE S il & BB 723 f8 4 0y T ong hizie
ELTEATRESD, 2015 L :tzzu:}ls
€010 [
t riq + 7\ 2 2 005 f"5~—=»}g,‘ff Y S
pj(ti) = Py Sin eij = poe_? 1-— <—] ! ]> (3) E 0.00 ! . ”'x“’?;;’::}i,i_ =20 S =30 s~
2vt; 0 5 10 15 20 25 30 35 40 45 50
I 611 BFEEE L ORIERE Fi)iE, G)e &K 93 e e
. ., Y I & :
5y DA DFED %(4)5UC Lokwbns, Fig.3. Pressure distribution by sh](:),ck wave
HOEDWIORICEEY @ x
]
(1) RS - BRFSHOCEE A, Vol.145,No. 10, pp.323-329 (2025)
3. #&R () WS A3 EERESLEKRS, 1-076 (2021)
FEMTRE SR OB & LT, BB v & 2100 m/s, JEIH) (3) Uman et al.: J. Appl. Phys., Vol.41, Tssue 7, pp.3148-3155 (1970)
Il po & 0.25 MPa, F72RFES % 15ms & L7z & XD 4 ZHERS - S8 FEJFRLEKRSE (2026) (FlIRH)
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it 7 v Ll a—7 7 LTz 7 v T ER
D75 v A —NEEOREIRTUER A

ANEOBERET, AR A, BPAR DG, EW BE (LR

Effect of surface resistance on the flashover voltage of Cr;0;—coated alumina substrates in vacuum

Akio Ogura, Souichi Katagiri, Nogi Hiromitsu, Ryu Hasunuma (University of Tsukuba)

1. Fans ol e
B GRS RE R A L7007 5 v o — T 10" it LA
i L SEDHI0I, MR EREICENREE 25 L am“ﬁ \.\.M

THBERET 2 FEEZRFT L TE 70, A7 Cld, Bk 3 ;
=— VB & b St T2 DREHEH 2 F5 572 Cr0s % § 107
BRI 207 T v oA — NEBIEA I L=, I R ——— . —d
2. RBHE o'

MBI S LT LS (M 99.5%) ZMA L7, i e =
FEA Ny &2 Y 712 L0 10 nm D& g Cr & 7L 2 F £ EIC 1070510 \lfjllage S
R L. BE{LT =— VAR T Cr0s & Lz, FiEHHA R o rmp—_—.
45 7-6D1Z, 450 °C, 475 °C, 900 °C ZF LI 604y 7 Fig.1. The annealing temperature dependence of the surface

resistance

:~w@@bto77//ﬁ~ﬂ BEAXREST D720
E%%%/A~W(m4%&f)TZOWB@7/7@
AENL, @EA A 7 CHEFRNCBEZRS L, Bl
HEZRE1% 5 um OEEME X A YE 2 FEEHEH L, fE S i
EEESEOMIEL Lz, EMEEMLI0mm &L, a— 20¢
T AT LTORNT IS & T =— VA L 73k 7
T A= NBEOLEBEIT -7,

35¢

V)

Applied voltage (
—
w

3. ERERBLIUEBR el

B 137 =— VB L =% o I O RIE G UEZ R L of ; I I ! !
THY . 7=—/VREIZ LT 100108 Q THIETHETH 0 e 40
DT ENGND, T =—/WREIZ Lo TN Cr & Cr0s M2 77y ud— SRR OBEZL
DEHEENT L TVETDThHDEEL HILA K21, Fig.2. Ramp voltage chang(eji(sjgr:;r;gethe occurrence of flashover
TN FTCT T BIEEAN UIEROEEELTH D, 9.2 s -
kV TEEZHRFEEL TR, Z20F A I 7 TR o | -0 -
TT Ty A SENRREL TS Z L E#EEN AT T Sasl i
MR L=y 207 T v A — i85 LT B BEE % *:10 i
YINTRAGLIRRDBK 3 &%, =T 47 LT E

ZRNT L JIE 16 ], 450 °C, 475 °C, 900 °C TV =— :°
SR L 7= 3R 8 8] BB ER AT - 72, TNEhO T 10
BEEIL 74KV, 245KV, 162KV, 146 kV Th-ot=, 7 5|M“mmm ‘
NI F LIS L T 33 /%, 221F, 197 f5L 720 2 ToR 0 MARENY s [

BHZB W CHEMEO M AR T&E o, FroRmEhuE ES%#{?Wﬁ?y?ﬁ—fmﬁﬁE
© 3 - N - — Fig.3. Flashover voltage for each sample
ST A vz N \ N =

DD LT IZONTIHER R EL TS Z &b, = i

HAUZIR T DB, REHEREN & V> T2 RS

LTWAEEZ NS, (1) A. Ogura et al., Proceedings of CEIDP 2024.
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LR D ST Y 7k L
Az AR IR DB SR GT RS K 2 iy 21K

JIHD E5487, FoK GRS (RSERET) BIERE & K1)

Study of Aqueous Solutions of Electrical Discharge Products and Component Changes with Electrolysis

Yoshihiro Kawada, Masafumi Kuromizu (The Polytechnic University of Japan)

1. FAMNE

B3k, FHENKOIEEIZEEE 5 2 5 AREMEIZ DV T
RN H D LSO, KKF TOREBNSIEAY v DIFHE
FEMRLHBAEL D, ZNHEEREERO > LREEEESE &
LT, MPOEBICHWD Z EBRFRENTNDE,

KB AR LY O R EREICA O ZEIE 2, K
KAHEL L 7= ADNRT Y 7 OIWEh, KB Tt S &
B ORND D, KEPHEET DI ENOLMENLE L
BRVEORELH D, Lo LERBIEMEIED K~ S
¥DHZET, KRAFCIEHEMBELEMEZ2E b A2l
ATE 8 ThDH, RRPTHEAR L HEITEHRR
b3 < BMOKIRKRE 785 2 ERZ,

RN AEE T 572 0121% pH 5~7 FREE OFIEIED & ik
THOIVENRD D, ZOTDRELERY I OIEEBA 4 %
Wi L ToKIBIR CRIMB R Z B & L2 E O TIE,
KEEET U o NEEZRML pH fFET 2B 20,

AR TIIRRZ HELEL L, & DORIREREKIZAT
Vo7 E&W5 T &T MBAERYEETRKEIRE ERK L,
AT LT B A il OFRIRNE X 0% %2 B, BRI E
AT ) ARFFETIX, AR TERIMEEZAITV. K
B EFAM Uz, RS 190-300 nm DSRIMRILIL A
N7 MVEREL, EBICH T ASAHICH - CTE— 7 48
BT, BROMECHIRE PSS 2 2 & B EKD
REMTH D, Lo LERSMRIZBW T, MEEEA A4 1%t
L. KRG OBITTIENFEICE L 5, E7-AERA A2k
eIV LB Z BN D, AR TIEZEOBEFRIZ DOV
THLMNZT D,

2. EBRFIR

AKEBROFEL LT, K1 OFIEICTEDE, ERAK
EHEEAND THEICE L, LEBO KRR EBFEKIINT
Vo Ule, T U 7% OKERIZ, BT T 72 K
JiE L7 bBER R T Lz,

3. KEDTSATUMBENTY VY

B 1mm, £ 10cm OF 7 AW B OIMANZ T v 2 §fEiE
MR, PIERICIZES 0.75 mm O AT > L AR B & Rl
L. BEENY THELZRESE, ERRKETE 05
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| Dielectric Barrier Discharge |
‘ Gas analysis using FTIR (Fig.2)

Ozone monitor measurement

| Bubbling in Distilled Water |

Analysis of aqueous solutions
with UV spectroscopy (Fig.3)

Electrolysis | (Fig.4-5)

X1 AR OAR L R B IROFIR
Fig.1 Procedure of Generation and dissolution of discharge
products, and electrolysis.

L/min CHUEMLEE L, KK 100 mL (2 15 43R, H APEE
i (Climbing #{7 4 /L Z £, 250 ml) ZHWTART Y 7
SH7z, EBAPEEH AD FTIR A7 V&K 2 1R,
FTIR (SEHERT IR-Tracerl00) (L43fiFHE 1 cm!, FEEL R
2M@E L, THRHZA X (Happ-Gepzel) 12 & 20 % 4T
oty RNy 7 770y RIFKKRIET., ¥ ABWVTERE
24m, FMIXKBr & Lz, BEERD & LT, 2210,
2230 cm™ fFUED N2O DIFEAH, K 2 128 S 472148 1040 em
Yoy o #1320 cml, 1370 em™, 1700 cm! £ DO FY
VLA AR LT-O, /-4 VigE IR T A Y v Ee= X
(FEFUEZE PG610) THHEIE L7z, MEBBRMBEE» A
VIRBE XN L, AR T 1330 ppm. AXERRAA 4 %I
EL, AV PR 500 ppm TH T2,

Room Air

Operating time 0 min.

'
provii “' N A :

1000 1100 1200 1300 1400 1500 1600 1700 1800
Wave Number [cm-1]

2 FHEEANY T HELEE OKRKOFTIR A7 kb
Fig.2. FTIR spectra of air after dielectric barrier discharge
treatment

Absorbance [arb.unit]

cEEiis
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4. BERnfEEWARY FILEIE

BN LI KK &7 Y 7 L, KIEEE 72 B
U7z, Tt O KEER DO SEIMRBIN A R 7 bV &[] 3 1Z7R
T MEIZKVBFAY VMR TT5Z2 M6 UV A
MUVIZEER ® D LB TN, AT FIVITR & 2B LR
RN EE MMORBRCHIEL TV D, EBROMETT O
W72 0 10 fFITHR U7 KR &2 iz,

IR SOmL 2 B —Hh —(2& V| pRFEFHE (BEE Smm, KK
I225mm Ei8) 2K, 20mm OREETHREL, A¥—7F
— T LN, EHR20V ZHNLEKRSR L, EN
BERIIC R LEBRITISIE—ETH Y FH21.2mA TH -T2,

=

BRI DEESNFRIIN 2~ M LDV E 4 1R T,

RART NIERRDOE— 7 NHREKDOE— 27 &5z,

FEANRY R b LT, BRAEOFEME & HITHEIR 200 nm
fREDOE—7 BRELRY PR 220-250 nm LD
INBRREL IR oTe, ZOECEIRITT 2720 BFBFE OB
— 7 % 190 nm, fEEA 4> NOs D t™—7 % 200 nm, HEAEHEL
AF 2 NOrOE—7 % 210 nm & L7z E2ME 25 nm O 5
U ANARERWT, B—27 38 7 b fityk (Ver.1.3.1) ®IZ
X074y 7407 L, ERNENDOH U RAZHDOE—7
R 5T T, T2 LRI B R BRI O % 1

35

3 *N.ﬁ.w

----- Treated solution
——10 diluted solution

[
Ul
T

— - -Distilled water

=
,oaN
T T T

Absorbance [arb.unit]

o
wn

240 290 340
Wave Length [nm]
3 FUEALERAT A A ALPR U To KBS OO UV AT S v

Fig.3 UV spectra of aqueous solution treated with gas through
dielectric barrier discharge.

390

0.4
= —— Initial Condition
5 03 po 5 min
o)
3, --=- 30 min
80.2 — —60 min
S ——90 min
o
S
3
<

o
[

P

390

240 290 340
Wave Length [nm]
4 BROEIMIEITRT 5 UV A7 MV L
Fig4 UV spectra changes for the treated solution with
electrolysis time.

ELBIIE LTz, BER & NOy DI, NOs DK T3 % 2 6
D KOBR DR LV BEHR L KEN+FITHY | R
HIMNEE 2 b b, FEHEEOEINC OW T, BT
EEZBND, BBRRAHEITKREA A L0, 7272 L NO %
LT, NHs 8 n e cd . BErarlEn s
B, ©—7 SBEE SO IFEFEE, SBBRETT 5.

-0-210nm

o
3

2.5
(5]
=
S 2
=]
== 15
g ; Center of Gaussian distribution
o = 10 -~190nm
S -A-201nm
E
=2
{5
T

0 ‘ : A

40 60 80
Operation time [min.]

K 5 UV A7 MISHT 85TV AZMOE—r L

R[] 221k

Fig.5 Time variation of peaks of each Gaussian distribution

fitting for UV spectra.

0 20

5. 8hHYIC

KFTORED LD 2K EFENTHEIRETIE R <, M
BAIRG DO KR E REAKICAT ) v 7 STz, RIS O
BRI LT, BROMEFHVWE TE 5 2 L HVRE
ST, KOBEKTENBEAT L THER 02 ° Ho 23afi LT
W5 RIEIR T T R A A DR TCRUE A D 5 7 | B
Bl OB T DR E D B,

Xk

(1) GHRRES:A Y ORBGE, T —sNy 7 2 B-1270, #ikik
(1999)

(2) TTHEIED : CEAERDIC X 5 R ~O R EMREER. &
SUFSHCEE A, 135, 4,211~216 (2015)

(3) WEFED  AKPRIBNEZ AWz 2= TR 2 F
B E . BRFETOGE A, 135,8,467~472 (2015)

4) PEx RIENNOs DT T XA~ Ak EIEERT A T 7206
JORB, $SERFEAEE, 49, 5, 172~176(2025)

(5) JIHIEA: FBEMEANY T HiE & BRI 2 T KE R
DEFEWAER, FERFERE, 41, 1, 20~25(2017)

(6) Y.Kawada etal. : Combined of dielectric barrier discharge and
electrolysis methods to generate nitrogen compounds in aqueous
solution from room air, Int. J. Plasma Env. Sci. Tech., 15, 2, €02001

(pp) (2021)

(7) Jun-Seok Oh etal.. UV-vis spectroscopy study of plasma-

activated water: Dependence of the chemical composition on plasma
exposure time and treatment distance, Jpn. J. Appl. Phys., 57,
0102B9(2018)

(8) Fityk curve fitting and peak fitting
https:/fityk.nieto.pl/ (2025 £ 12 A 18 H#ER)

software,
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7T A< LV AR S vz O 7 2 1 vn

Jurkat FFEIZ Mz

B TR B

R

M (EERZ), P EZ (BIRESLRS)

B EaL, A fath, SFWE 0 ME (EEKRE)

Effects of OH radicals Generated by Discharge Plasma Irradiation on Jurkat Cells

Chisato Tanaka, Akihiro Shirai (Tokushima University), Tadahiko Nakagawa (The University of Shimane)

Masahiro Sogabe, Toshiya Okahisa, Kenji Teranishi (Tokushima University)

1. FANSE

FEOE, 7T AWRE LA AT K E B CRERA
DOIBFRIIEAT 2L L, 77 A~ BEAHAE
7K (Plasma-treated saline: PTS) 23 H C4E €7 LMl CTH 5
Jurkat FIRC RIETHBICOWTHAEL T 20, ZhET
DIFFETFNT, PTS FUCRFaIENTE TH 2 bk F
NEREN TS Z &L, PTS 28 Jurkat FIfEIZ T R h—3
AERFETH L L EERLTHEY, —F, PTS i
IFEFGEEBELAR SN TWAZ ERTRIND R, +
DEBIZOWTEIHIZHRETE TV, 2 TR
T, Jurkat AR 2 0 L 7= ZEBR B KIZ 7 v I R ERA
UT B EEERNTS Z LI ERESNRD OH U8
JUHS Jurkat MRS BT T RBUC DWW TR L7z,

2. EBRAELEE

BJ 1 IIAFETER L7 HE Y 7 A~ BAHEE TH 5.
BT AZZT NI EFERAL, ~AT7a—A—X %@L
T 1 L/min THREN A & Lz, ABAHKICIIREER
HEMERAL, RBRE R EORICERENS Xy v TR
23 mm (2725 KO ICEMR R A R L, ERLE
BRE XA A N—F F T AEFAWT, BT
BIEAREIE, ThE2REEBEEEMICHNT S Z & CRE
FICHBEEANY T IREE AR LT,

supply

Oscilloscope

Cell suspending solution

Earth electrode

1: 77 A= REPERE ORI

Fig. 1 Schematic diagram of Plasma treatment device

,98,

2026/3/12~14 fli&

3. ERBERLER

X 2 (AR AR R X OVRE 0.5%0 DMSO % & e A B A
WAKIZZENZI Jurkat MR ZERB L, 15 o737
A= B U7ct%, FeoR 24 WRRIRGER L 72 BR O RS R RFH] & e
AFEROBRERLTWDS, RXFOMALAEFERIT, Jurka
FMAE A 0.5%DMSO # & AHBEKICEZE L-LD (77
A< BE 72 L) ZRatsBA)E L, Jurkat FIALZ 568 L7
AFEMKICT T X~ % BE LIESHA®), 50 Jurkat il
Jial 2 B8 L 72 0.5%DMSO % & e AP KIC 7 T X< M4
L7238 A(C) &R LTV 5, RRMERTR(A) O MR AF R 3 R 45
BRI L CRIEZE L TRV LT, 77 A<M
$L72(B) & (C) T, MR FRNEEERER & & I L
2o ZTHUET T XA~MBEIZL D Jurkat AN RIEL LTZ7=
bEEZLND, —F, 05%DMSO % & £ 72\ (B) L
0.5%DMSO % & TeAEBEEIE K (C)IZ 2288 L7256 O A
HFEREZLET 5 L, MEIOBEVARD bR ot BB,
EPEEOKIC T Z AT 2 LT OH 7 VAR
S, 0.5%0 DMSO ZIRINT 2 Z & TOH 7 ¥ A/AH3 it
SNDZ EEMOFERIZEIVHERL TWD, fE> 7T, DMSO
IZXV OH T U HIVEHE L TWRWB) &R L= (C)D
i TR AEGFRIGEV DR IR WS, OH 7V v
23 Jurkat MR O ARTEGIZEBE L WD L 2RI LTV 5,

100 — 3

1 ——(A)0.5%DMS0
¥ 80 saline(contorol)
z
E * ——(B)Plasma-treated
; saline
& 40

20 —&— (C)Plasma-treated
0.5%DMS0 saline
0
0 5 10 15 20 25

Incubation time(hr.)
2 : Jurkat AR D EAFR ORI ZAL
Fig. 2 Cell viability with respect to incubation time
3wk

(1) E. Oyama et al., 74th Annual Gaseous Electronics Conference,
Online, Oct. 2021.
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RRSEFE -~

F A< AW\

FHHREW 5> R & O SRS o iRt

A 2L, Al

B, B

e, mA {E CaFRF)

2OHERE CRBRASERS)

Decomposition of organic compounds using atmospheric pressure non-equilibrium plasma and

elucidation of the reaction mechanism
Yumeka Hashimoto*, Yuki Maeda, Katsuyuki Takahashi, Koichi Takaki, (Iwate University)
Jun-Seok Oh, (Osaka Metropolitan University)

1. Fif

KIERIR T 7 A~Y = v MY, RRPIZBWTRIGHE
DOEWRER B L OO T VL2 IR CAERTE,
R, BIGTER, MEIREWLBE R, EE - BRI ~DIS
FARWIFEE LTV D, 1ERIT, RIEIRE AW FZEa s
ThHolh, TFEIET / Bhb~A 7 afbomELE LA
WLV EBEEEFRLOTIVINEERT ST T AP =
v MBRER SNTEY, HEOH ML= 3L ¥ —F A%
RIZBT HEMERREIN TN D, —J7, 7L AEJR He
T A% T =y MIBT DIRTAEEIE Y & BUERRA
DOBIMRITARMIATH 0, IHHERE DR PEEZI R OHYRIL, f
B KOEAICAR IR TH 5,

ARFIETIE, R ~OIEHRERE S EZ A 52T 5
ZLEEEMEL, BERANVTENLET T AV 2y b
L, MEBNOEERBEEZELDLZ T T AV2y N 2N

THIREZ IS LT 58 OIS o ffet 2 e LTz,

HCEARARIX ICCD 7 A I X VB LT, ARLAY i
FEBRTIE, Frv v 7RBIOCNERMZEILSE, 77 X<
SLERPERE~ D BB AN U 72, FEIFUC 1Y, /NS e 35
TRNF—FFE SR (Inductive Energy Storage: IES) /LA
B A T,
2. EREBERLUERAE

11T, #NTENOT T A~V v k) RV OIEK
KMuzrT, N THEDHY 77 A~V = v hOEMIIL, S
£ 6 mm OF T AEEHA, AN S EJF 20 mm
NLEIZHE 15 mm OFT — 7 %% &, @EL VVAZHIML
2o NUTHEBERLT I A<V xy FOBBITIT, B 1
mm DX T AT U RRENET mm DH T AENICHFEAL,
J AN S EJF 20 mm £ CRGE L2, mEE VAR
BT AT CRUTEIN Uz, H AV, BT ZAENIZA~T 7 A
ZPEE 2 L/min THEA LK, ¥y v 7 RIE, J AVEHEND
TREE COMME UCEE Lz, BRI, IES FREEE
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Gasin Gas in
Tungsten

15 mm tmm
Copper lape

J 7 mm 7mm

20 mm Glass tube —|

I Gap length

@ NUVTHEDHY (b) NUTHKERL
1 7’7 R~V =y MeEREOIEKK
(2)DBD  (b) Non-DBD
Fig.1. Schematic diagram of an enlarged view of the plasma jet nozzle.

Volume : 27, 23.5, 20, 16.5, 13 mL,
T

as : He. Flow rate : 2 L/min, Te :20C 3
& f T T T

.__Q‘

’/x_\\o q1

—®—,--O--: DBD Plasma Jet

5‘ ]b 1‘5 26 2‘5 3b 0
Gap length [mm]

(2 RS ARSR & B A L 3 — B3R

RS R A7 1

Fig.2. The Acetic acid decomposition rate and energy efficiency as a
function of gap length.

2V AER A R, RBHTIE, Bl (5L 7 A L 2 FgHt
#,017-00256) & A=,

3. EBR#ER

X 212, 02mM FFRIEIRIC T 7 X~ 2B L7285 60x
Y v T RICEDDMEL L O AN X —ROE %
RTNVTHEBHY ST ATy T, v v 7 ED
WinE & IR RNV F =N EFIET L, 2
1%, ICCDEIE LY, Xy v 7ENM Nt LTI X~7 )
— AL (FT A~y N BIKEICEIE LTt LTV DI
MEIENEL 2D Z LITEKRT S EEZBND,

4. £&6H

ICCD |2 X 2 EMMBIER L OGS D ER O
FERDD, ¥x v TREOBEVBSMREEICRE S EET D
ZEbnrol,

%)
™

=

Acetic acid decomposition [pumol]
o
Energy effiency for Acetic acid
decomposition [umol/Wh]
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CBPTW D OH T ¥ A VAR &3 D 7= 8 D
TUI7HZNVEETT N U LABEEOHHE

M

EEY, AW B, MEOMEA, S Tl B aE (GRERSLRT)

Investigation of Disodium Terephthalate Concentration for Evaluation of OH Radical Generation in CBPTW

Keigo Eguchi, Aiko Imada, Kento Murakami, Mitsuki Iwahashi, Yoshihiro Oka (University of Hyogo)

1. [FL&HIC

v B — 3 3 7T X< (CBP: Cavitation bubble plasma)
HBIRILETICKIE S 7 A~ &AM+ 52 LN TE 5
FiETH DD, CBPIEIC L » THULE SN 7-7K(CBPTW : CBP
treated water)lZ1E, H202 3 K O EEMROEFEIZHEKT 5
SRR T IR FEITA A ORETEENRTEY .,
TIDDOIAFIT Ko TIHHEBEENER IND EEX BN
5@, ZnETIZ, TUVIEAEETT U U ANaTA) % H
WA b® 7 e — 7RI LV . CBPTW (R TR 7 OH
FUHNVDERPHERINTNDHO, L L7225, CBPTW
OB R EE LT NaTA IBRENREHEL ST,

AR TiZ, CBPTW @ OH T ¥ VAR EFHI O 72 0 D
NaTA BEZTE LI-ERIZON TR B,

2. EBRAE

CBPTW [T 2 E TOHRE L [FAEED CBP %% W TE
L0, v—&—% 7200 ipm CREZSE S Z LIk,
0—Z—ETEAEL-F YT —a Rk e A A
WK B PEER X, KIEE 30° CICEEEETZ, 7T AV
JEENIZ 9 2.0 mm O W EME 2 A% ¥ v v 7K 1.0 mm Txt
] &7z, CBP ALFEFERH]IZ 5 min & L7z, CBPTW {ESN 5
2 min $IZHEEE 5 - 500 mM @ NaTA /K¥EiE 20 g % CBPTW
180 g IZWAN L, NaTA IR Cnata = 0.5 - 50 mM OFUEK &
YE$L L 72, NaTA #° CBPTW I CARK Z 4172 OH 7 VI V%
R L TAER SN 2-8 Fr XY T L7 ZLEEHTA)DHK
Jew HIEAIEIEER (RF-6000, SEELERN 4 VT NaTA
IRESHLIRIN A ARIF ] ¢ = 3, 8, 24 h D& ZHE LT, Jih
FP R % 315 nm & L., 425 nm OHOEE— 7 58 A S L
77o 723, JIE 2 min ATIZ NaOH % AW Tkl kD pH % 6
~8IZHHEE L 7=,

3. ERHBHR

1 IS PR EERTIC 31T 5 NaTA JEEE & doh v — 7 JRpE
ORRE R T te=3hIZBIT HHHE — 7 B IL Cnara = 0.5
mM D & & 1500 TH Y fHE R0 AR BN L,
CrnaTA =50 mM D & & 4500 T 5, t.=8, 24hICBIT 5%

NaTA JBEOHNEE— 78T . = 3 h I T, ThFh
$2, 3 CTHY ., FIMIC OH 7 VI AVRERS LT D
Z EMRbD D, NaTA RN AE S 8 v — 27 s N &
DL, OH T ¥ I VAR EICH LT NaTA &3 -5 1F7E
LTW5, F72i%, NaTA KEREINIZ L > TOH Z ¥ h L
ERENSMMETLTWASZ ENRBE X HND, CBPTW @ pH IX
3.6, NaTA KIEHKITH 6 TH DT, IREL 9 1 OFEK
O pH 3 E3.7 TH D, L LML R EKO pH I,
Crnata = 0.5mM D & X 4.6 THY ., NaTA MM ME
EOBERLMNITR D RN SHIML Crata =50 mM D & & 6212
¥ETAD, ZOZ LMD, NaTA RN L - T CBPTW @ OH
T INAERRIEREAL L T D AR & D,

X4 H /% NaTA 7K O pH JHFIZ L 0 3K O pH 2 — &
WLz & EDFERICOVWTHEbY Tl 5.

)
e 20 1 I 1 I 1 I 1 I 1
E L O t=3h J
< 8 Sh
= 15 24 h o
X )
2 B o i
eﬁ 10 © -
g ©) ° [6)
< [ o [6) .
o

o)
g 8o o ©0 O
2 Boo J
5
8 0 1 I 1 I 1 I 1 I 1
£ 0 10 20 30 40 50

NaTA concentration (mM)

1 ARERFRIZ 31 % NaTA JREE &30t v — 7 5REE o BIfR

Fig.1. Fluorescence peak intensity as a function of NaTA

concentration at different elapsed times.

Xk
(1) Y. Oka, Japanese Journal of Multiphase Flow, 33, 374 (2019).
(2) K. Kawano and Y. Oka, Liquids, 5, 26 (2025).
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ERE RN X 2 Hebf OIF S B R
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Treatment characteristics for improving wettability of substrates using ball lightning discharge

Hibiki Kaneko, Mitsuaki Maeyama, Yuki Inada (Saitama University)

BHIFICER), HUINEE 3.5 kv, HEEE 25 Bl T T, 30
mm lEljiTﬁ U NBGREIOHElE & %2 30 mm . 50 mm, 70
mm & BT & EOHAA E I LTz, [X l 2.1, 2212
fibfy OPNENLE & E DO 2 RT, ERELELZ X - THRif
DIENAENSLE LI=Z &R0 D, i?‘:ﬁ]‘fﬁ?ﬁkﬁﬂ) OH J

1. £anz
R M K ERCE D — T Moo e & Hele LT
HRI DN E TR A D, EOBEET > o p L& o
OH 5 UM L% B TR TE 507 &b KEROH
b~ D A T UM ALEE % F > = & A S B O,

e DB L AT B L RSN OH 5 U W & -

Hor i3, BRE BRI O FA R N I ~RIB D 72
W COMBO R ERT B FEoM 2 Awe L, oA TRERRAGRCIR T ERITE 2.

OB CHERER, IR, B, 75 S)IC & DR, yan
FPBHZ £ 2 B RO & 2 DRIRIEIC SV CHE LT, e
L e
2. EREBLLURBAE 'wng //
ERIERE 1 1ORT, FEANO T > 27 B, e
R Fow y REMUETHRENEZ D, vy NEMAES 2.1 HEfbARERE
& LT, KHE EDHER 100 mm FREDEKE & 78> T - Fig.2.1. Schematic of contact angle measurement points
T, T OREHESBRAE O & TS LD, vy o EEEEEEE—— e
R L B O LA TR A TA DT, 7238, AWM O% T B SRR #-==mmmesssoooo B
600 ml CIEHAIIAKEA 2 L, A —ETh 5, o T
FEHR T, | EOKEMRME 75ms —EIC L LT, & g«
FEPER, R IFCRNER, 15, i, )20 L S U SRt il N
L X OB ORI S Pl Uiz, 52\ 1B L E%. oo
it m b, DMs-401), —EBEEHIIX FT-IR JET VA — - w40 S—
75 47 A, TENSOR 11)%& &bt CEi L, ol —
e e
E“\—Q—)" 2.2 BEfihE & DEWDIT X Dl L
water plasmoid - - Fig.2.2. Dependence of contact angle on exposure height
rod electrode \k,:—-j - T "-’\
B tap water F o I X B EWIZ oW TR, APt 5 X0 Bk

N L B ORISR b K& o228, Th
BRI AR INAEREDO SR KXW LICEFT

ring electrode -

toring electrode > LHEI S D,
— MR TR~
to rod electrode
1 FEBRIEE v s

Fig.1. The schematics of the ball-lightning discharge
(1) Massive, long-time generation of OH(X) in ball lightning discharge
Y. Shibuya, M. Maeyama and Y. Inada. Phys. Plasmas 32, 042110

== N (2025)
3. RBRERRUER @ M, A X S REEIT, 1997, AT AR
B (R v NEMR : AR, U2 78 Em, B ik
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BT 7 A~ EREA T 7 a e
T KRR AT N DIRGE

ZE IR, SRR U, BRI & G

Verification of nanoparticles generation system combined a discharge plasma and gas-liquid slug flow
Futa Abe, Taketo Terashima, Tsuyoshi Kyan (Kinki University)

1. FL®HIZ fHEEEIC T a— FE—7 B3 &, ELIICL-T
W ORA A BTSN 2 BRI N,
ARETIE, AT —NT v T LIAT 7 7u—0kkE,
LI DERDEFMER DA 2 FHE LT=72 8, K 0 FEM7fiF
Pros %D REBICOWTIINERER THRET 5,

T 7 KA O EFEREALIT IR R OB - B— (L3RS B
%, FiofFETEIREARAE S, R LR D5E
7T XI5 SRR CE LB RN o T, T
AR TIE, AT 7 70— THOFIABLICLD, K
PR BN T ARBRBE AT 2 A Y A T LD & HIE T,

BEHU ORI S U R =T T DRI IS X, [ Gos | vt
AR TIRILKHHE TD AT 7 7 0 — gl L ORE B AT l
RITBRIR OB TALBRIC & 5 & 2 7 DHRFERE R 2 55 5. |
ATBIAR DR ITTAIRI K D ¥ AT ARGERE R & 5 |mmo |Tmen |Mmm|
2. RBE#H

FVICAT—=NT v 7 LIeAT 77 a1 —ORREI AR I
o E7, BELEY AT AOBMAMAR | ITRT, YR frecursor
T LOBFED T, il b 2 TR E U 7= 8-/ KT
MR % G LT

AFOERFIERTIE, VAT LOKGHESTOMFEE
BT 2720, AN ESRIE & 1 DOl E B
)T CE N L7,

3. RiHER

X212, A7 —NT v LIEAT T 7 a—DFZ25RT,
AT D S iR E 1052, FIC LA T 77 a— DBk

BRI D LN TE T,
FEBRNOAFT Y TNV DR AT V% UV-visIZ K> 015 : : .
THER LT, MEORTZKX 312, BFBEART MLvE W .

0.1 | 4
41T, HRROHETRIR, FRRPLEE DALY h v ]
Th v, WHEEOY TV TIERO AN Z R T %5 410nm oos F ]

% 1 X7 J7u “—0)%52§ﬁ: %320 3;0 41Im 420 4;;0
Table 1 Formation conditi({ni of‘Slg‘g Floz : 4 UVovis L;“;“g'&';% 2,20 L
Wtk THRRIRISIR + 7> 7>
0,
i (Zm;nol/li + (;?wt %) Xk
AT A e Aty g i . =S 0
B DI 2 mm 1) TAEESHEZMATZ-~A 70 )T 7 X2IBIFDATTHRO
(R F¥ Bo) (Bo=0.543) BAEARNT 6 L OVEBRAORGE, 205, 2025 4 5 78 [HHE
MERR R 20:20 mL/min o BRSNS RS
Fr 7 U —H Ca (Ca=10.001344) ?2) Synthesis of silver nanoparticles by atmospheric pressure
ﬂiﬁﬁ%ﬁﬁ@ﬁﬁﬁ(ﬁ@ﬁﬁ) #J 15:1.5 mL/min pulsed discharge plasma in a slug flow system, Motoki Yamada
Fr 7Y —# Ca) (Ca =0.00109)

et al. , IOP science, DOI 10.7567/1347-4065/aaec1b
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REHEICR T 5 EREEROHEOEHR
KEFBE, & 5 (HILFREAY)

Observation of Current, Voltage, and Discharge in Ball Lightning Discharges

Mizuki Ohno, Shungo Zen (Aoyama Gakuin University)

1. BRES

RHE=
BIE, TFEKICEEND PFAS (L7 A4 a T L% )b
{b&9) X, FEFITRORFE- 7)% (C- F) #axkio 100 kD Mos FET 00
e, BREEHCoORBMRE . RARGYMEE 5| Xk —
ZLTWB, TERONILET T i%ﬂ%#%ﬁf&)%ﬂ‘:&b v .
=72 BREHITOBRENRRD bNTND, = O REEY p— — M0wuF 800 kQ —E
HOMWMEEE LT, EEE - AREACE ToH DB EDL —
% EH LTz, KPP CoEREIL, BIRm) 2>

OH 7 VW V72 E O =30 ¥ —{E MR 2 K EITAERT 5,
ZHUZ &Y PFAS O C- Fifii Z Ul L4 % 2 & 3% X 1 BREfaE A S
SNTWD, AWFETIE, TRBEKDIIMEA~DISH AT
SNTVLEREMERAZOBRRORELZ B LT 5,

2. ERFE

FEBRICHW R AR 1SR T, EiiE Fﬁ%mw13o
NS 4.0kV OROEEZFML, 440 uF O 27 P
% FE LTz, D, MOS FET switch %)ﬂw@ﬁzaﬁﬁﬁﬁaﬁ
% 100 75 160 ms O TEHE L KO EM~ & ficdE L7,
9 LCEREMENAE LEOBEN NER, 77 X~
DOEEFEBIRIL, 77 7 %/FE L TH, MmitaiTo72,
3. EEBR#HER

4 2 13T AL 3.0 kV, LR 160 ms D & = DR M2 BREREORET
DT ERT, E£io, ReRRITd 28t & BEOZE
DFEFD T T 7B Lz, 0.2 B LI=ZA I 7T 4. F&8

AT IR EINCBEBEN I T LTWD Z LR AEIDEBR T, RERENRET 4L LT, 0.02 )

FIRERDDUGR T e SHIS, TNERLIAS STy ol S T 5 = & ISR TR T2, SREM

TERENSBIZEE LTS Z L bR T, KREMK TR XD D L RRECH D = & RHERTX 0D
LORT L WRLOBIEOMOIREE = 2 DUBEAT> w2 g@mgc X sk oLRIEO#E LD

7:_& A, HERIEN LR I F 0. 02 B CEREREHRR 1 W T TV FETH 5,
RINIRDTL W) T L bMERTET, o, BENKT
?‘5 100 ms {437 THEEME & EREITHRF AT D & W
9L BMERTE S,
NS ORBEERNS . EREMENSBET D E TORM
m%;%002@f%0\%ﬁm%®%$;iof§<®%

WRAMICHENIZLD 2 L E2 b5, SHIT, KERS Xk

DT LIBERBOKTRRLZ A IV 7 ThotzZ &in (1) JUEE BAL RN REAE. O OHZ. TR DRk, TN A Ol
5. WEMMEEL TSI L CHREMRBOIRAREL S5 FURRERSE) DK 75 X~ % Fl 7= PFAS 43iRlc wém
R THIERTEDLELLNE, FARBFOWERE) (2025 (205612 BRAFS

5 X« SUL AT —Ff%e4 EPP-25-072)

-103-

2026/3/12~14 & ©2026 IEE Japan



1-084
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Growth Promotion Technology for Aquaculture Fish Using Plasma Generated Reactive Species

Taichi Murakami, Kazushi Hino, Taiju Saito, Yoshihisa lkeda, Masafumi Jinno (Ehime University)

1. #8

R 72 A 038N X OB AAN O EE BNk
VY, I KD KEEMEFEDIERBZ RO BTN D,
AT O RBEER OFBEN K E <, BEEEENER
SNTWVWDR, MHAMHICHSTa X MERBETH S,
IR O 2 EBT 580 & LT, Fxld, I X<
ko TSN EEEA G T2 LT, TAAT 4
Z 7 (Oreochromis niloticus) DKENMEE L7 Z & &
HELTWDHA), LAL, THE TORFHIKMAREIK 20
L &/hEL, REEKMEE AW ERHERHME A T2
ZLEDBETH -7z, AWIETIE, 15t K2 W358
BT HEADRERED R LR LI-DOT, @72,

2. EBRAE

X 112, AR THWET T X< EERGE S 25 L0
BERS X 2 R g, IR O A RTIEICT — 7 B Wiz,
BBV T 7 XNICEREGANL TREBEZITY, ARSIk
TEHERIE T 7 2 b — v & VKIS Lz, (A
1L % (Epinephelus akaara) OShAZMEH L7z, 1.5t
FEOKEITHK 1.0 t OUKER T L, IEMHREE S Lok
T (HEeEE) SR E TRV GRHREE) A 3%i) T
BLZ, FHOFABMEAEIT302Z h=30) &L, EBR
BAZEM D 150 HZICE S T EMM I LICKE - 2K -
IEEEREZRIE L, ML LTz, £z, fMElTfaffaan
s L7,

fish

0

00

O
AN E—

1 77 A ARIEMREILE S 2 T A O
Fig.1. Schematic diagram of the plasma-generated reactive
species supply system.

3. BREER
X 212, FEBRBIMED 150 BREICEBIT 53 O a0
WEAERE Z 7T, FARAEOKERIXIZIEREE TH -7z,

TEVERE 2 fHfs U 72/ ©I3, BRI 208 U CxPIREE I~

THRENRIGFTHY, FERHEED 120 A B THEELK
10 %V MEZ R LTz, p fEIX0.018 & 720, #EHIRAEE R
EZRRO LN, EEBLIOEEERRIZBW TS REOMH
MBS, 77 A2 ARIEERE O BRSO RN
FBREIZHES LWL Z ERB I, —FT, 150 HAE
ICBWT, pfEiX0.14 L7227z, B & LT, 120 A LIS
BEFRS LT EEOBERRNEELEZ TV DL LB BND,
UT 7 ZICRWEZEBMOBEEIC LY, KENEELLTV
ALEDSRERIFIICAB) U, SR Z —EIRhD 2 & 3 W
Lieole, ZORE, MEBEBNFLZELLILEEZEZLND,
PLEDORR LY, EEOLEICGRENEL b OO, 75
A2 Lo TER SN IESEREZ Kciis T2 Z &%
KEBKIEIZ BN THREEN LA TH DL EERL
TW5, EEBREOREILEITI Z LT, SR
FRESROm LRSS,

80 1
p=0.14

[2]
o
T

w/o Plasma

Weight /g

IS
o
T

0 30 60 90 120 150

Days

2 7T A ERIERR OGO A LD F T D
REORFFZ(L (n = 30)

Fig.2. Time-course change in body weight of juvenile
red-spotted grouper with and without plasma-generated reactive
species supply (n = 30).

XHK

(1) Y. Ikeda et al., Free Radical Research, vol. 57, no. 1, pp.1-9
(2023).
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Effect of OH Radical in Plasma Treated Mist on the Inactivation of FEscherichia coli

Kokona Terabe, Akihiro Sirai, Kenji Teranishi (Tokushima University)

1. [FL®IC

RLEIHBTAMG 7 X~ % TR OB e 38 A
IAThTWD 0. 0, &35 51%, AHAH KT I A%
M2 LFARFIZI A MET 280 (77 AR IR )
EERL, BIIAMICEEN I EHFMEERSKGE

(Escherichia coli) DARIELIZEH ST HREROL, FI A B
HFIZ OH 7 YV ANABAERESNTND Z L EHEROL TS,
AR TIE, TITAEFNIA MO OH 7 VDK
BORTELICRIET HBICOWTHHET I EZHAE L,
DMSO # AW/ 7 XA~ I A o> OH 7 ¥ h L4t
FzBR & DMSO O RIGHE AR A~DHBIZ OV THA L7,

2. ERAELEE

AWFRETHEA L7 7 A~ RS I 2 MEEIL, BERO o
EERLFELHBDOTHD, FTRXATREETAIET VI %
EM L, 13 L/min D H A CHEREICHE Lz, I A ME
BIAIZHEA LT N U o AJREE 0.85%DEFRIEKTH B,
OH 7 VB NVOHEANZIE, VAFNLVANLEFY R
(DMSO) ZAH M U7z, Mifass M7 4 v & = IR0, 0.5,
1, 2%® DMSO & 20 mM D5 L7 ZLfE (TA) —F RV
U LKIRIREZNEN 30Ul & 300 uLiE KL, 27T
A<WE I A FEWEHE L, TAICLY OH 7 ¥ h )i
ENnbE 2-b FaFoF L7 2L (HTA) PAERRSH,
ZAUZ 310 nm D FhEE A BRE U 72 BRI AS 415 425 nm
DHESGIRENL OH T VI NVRE ERIST D & WVbit TV g
®), REBRTIX, 77 A~BH I A MNEFER OB E Akt
MR L, B IR % IV T 310 nm O ihi Y % FRG
L72BRIZ HTA b S b A7 MvZ2RIE LT,
DMSO O KIGFHEEEHH~DOEBEOFHETIX, BWE
ODy=0.1 I[ZFR%E L 7= B 30 uL &, AHEAMEK (2 e
—/V) & 2%DMSO AV ABEHEKIZEINL, 3 0MEFEL
Too FRBEAE TR, BERMEATIR U7 IR & I YESE RESHIC S BR
L, 37CT 24 W58 Lok, Z0am =—E» 6 RGH
DA A R L7z,

3. RBRRLER

<3+ 1>DMSO {2 X% OH 7 ¥ IV O FER 13
Y55 EESFCHIE L7 HTA 725 0 425 nm O GIREE &

DMSO DBEEDOHBZEERL TS, RKLY, BN+ 5
DMSO D ERIEMNT 5 & B ITR N L, |RIE 05, 1,
2%® DMSO ZiRINT 25 Z & T, DMSO WML (0%) @
AL LT, ThEh 50.8%, 68.8%, 81.3%D OH 7
AR ENDZ LR otz, TRE OREEND,
AREBICIIT S OH T V4L OFHRICIE, 12 2%0 DMSO
EHWLZ EE LT,

<3+ 2>DMSO ORIGE AR ~DEE DMSO RN L
& 2%DMSO & AN U 7= ABAEKIZ 3 /0 M & L72BR DR
WO AERIE, ThFN 8.7+10.53X105 CFU/mL & 9.1+
0.87X 105 CFUmL M5 67z (F 1), ZThbOBRIZOW
T, tREZERLI=L 2 A, MFICHEREITLRD bR
ol TOZ END, RERIZBWTRE 2%0 DMSO iX
KIBFEAREIIT LA SHBELRNWE L, 5%1T5 T
EDT T A<ME I A2 Mo OH T P HABKIBEDOARIE
LI RIET R EOFIE TIE, IRE 2% DMSO % {#>C OH
FUDNEMRT D, FEMICOVTIL#ER TR NS,

(=]
=
W
—_
W
8]

DMSO concentration[%)]

1 DMSO DRI EE & HTA 0 & o # O iRE o B %
Fig.1. Relationship between added DM SO concentration and
fluorescent intensity from HTA

1 DMSO O K B A 1 B~ 0 52 3
Table 1. Effect of DMSO on the viable E. coli

DMSO #4072 L 2% DMSO @

8.7%0.53 9.1%+0.87

Rk
(1) H. Aboubakr et. al, J. Phys. D: Appl. Phys.,49,204001 (2016)
(2) Xiao Hu et. al, J. Water Process Eng.,56,104332 (2023)
() FWE L A AEBRFERIERE MBI RS (2022)
4) AT B« 56 3401 H ARA Y e UM JEaRE 233 R, pp.
21-24 (2025)
(5) F. Tochikubo et al., Jpn. J. Appl. Phys.,53,126201 (2014)

A #% (X 10°CFU/mL)
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TR A A ¥ 7 T LET 7 XA~ |Z &% PFOA
T RERE T RT3 PR B D s 228

(SIS 1/ = B 7
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Influence of initial concentration on PFOA decomposition by Passing—through Type Diaphragm discharge plasma

Tomohiro Takahashi, Qing Shanshan, Nozomi Takeuchi (Institute of Science Tokyo)

1. [EFL&HIC

PFOA (C7F1sCOOH) 13H#~7 v #ELAWTh H PFAS O
—HETHY, MEMECIHIEMLMEZ & OB - B LR M
BERALTNAD2®, EESTFTORBIIZEICDRES,
L7 LI, PFAS OEESftEom B fiE, RIEBMEBIIMED
EVOHEENRD DT DICENTHEHCY 27 FHICBET 5
BB S TWD, Foxld, SMRND DT A
BRETH Y, /AR COMER LKz ilERE L 7=~
v FA A DOENARERTRBRS A Y7 T L ETS T X
~ & HWWT, PFOA O3 fRZIT-> TN 5O, i@ 1 v 7
T LRE ST AL, T v 7 OFHIFLIZALEETR A3 i
TOHHMEEALTRY, MLIcEREZEFIELZ LT
ERE 2 285 S8, ARESNDKIBONEHTT 7 A~ %4
BT 5 E VIR TH D, ABISETIE, PFOA DOYIHIR
FER 5 mg/L ORFOSRERREZITV, HE3RD PFOA O
JE 50 mg/L DR & D ik & F2hE L7z,

2. ERFE

<2 - 1>EBRAIHE B EALER (K ET L2,
PWRS80IMH) & 1 »3—% (OBOLAB, GPINV-M2) %A
WTEBIEEREZ2BESYE, RIENF VR (=4
#, HFT-1K-303.3K-F20K, Mk 1:11) THEL T, Ji#
REAYTTLRES T A~V T 7 ZIZHM LT,

<2 - 2>HLPRWR LB E LC, JRJE S mg/l LR S0
mg/L @ PFOA IR Z1ER L, WilsT bV U A& RML &
TR % 20 mS/em [ZFHE L 7=,

<2 3>FHEMRLA YT T LBV T 74 AHFFECH
W H A X7 T LREY T 7 ZIENEE 26 mm O4RE L4
FFLOFAE 1 mm, FLE 10mm DT 2 v 7k, N 26 mm
D7 7 VNLVETHRIND, UKITERE N OET Iy
IROWMALZ @B L, HTAFITHATREE L 2o T
BY, DN AXNTORIRET 57, AIRIRORIEITILE
WA~ (FLOM, KP-22-33P) % v 7=,

<2+ 4> FEBRRA: LA S FIINEEE D & e x 20
kHz, Duty tb% 50%& L C, MEE O E % 5~20 mL/min
T L&, ERERELZ 60~120V TA{LIET, 300
s DRI AT o Te o FEBROTHMIT T3 ARAT OFRI T & £ 4

%7 v R RIS T 2 0%ONEKRPICEEND 7
FAFT LV BOEETHDIM T v EBoMRE, LBERPICE
EFNDT7 vEA T EEHEZRILF-TRLTHELND
i FhFEE e,
3. ERiER
<3 - 1 >EBRFER PFOA OWIHIERE 5 mg/L T, EHiE
BT EMEE (LS THMLIAREZM 1 IR T, A
OB CTERPIMEORETH D, L, HEIREBEIR
EBIEA 100 V ORHZIEE RS 10 mL/min OFFICHR AR L 72 -
Tro £72, BEIREREE 120V, HiE2S 10 mL/min D54
DR BL ofc, SFRICE L CXERERET %
ml, MEE/hS<TH1EEmELE,
<3.2>E5 B 50 mg/L O FATHIFED L i 5
& ORRICEL T, IZEALFRUETH 2R, 20K
WB L CIIKI 110 OfER Lo olz, 2D &bl
AN T TLAMET T A, PIHIREIC X - Cofiskias
DHRND, DRITREIKFET D LN gholz, Lo
BoT, PIMIREZm LGRS, FRIIEL 2, £<
@ PFOA 3R TE B T &R oTz,

5mL/min 10 mL/min 20mL/min

1 T T T T T 12
< 10 %
T 08
2 s &
E’O.G c
= 6 2
S04 2
8 4 g
© 5
E 0.2 2 §

%o 80 700 720 °

DC power supply voltage [V]

[ 1 PRI X 5 40, AR OZL
Fig.1. Dependence of efficiency and decomposition rate
on DC power supply voltage

(1) J.P. Giesy and K. Kannan : , Environ. Sci. Technol., Vol.35,
No.7, pp.1339-1342(2001)

Q)FEEAZ - S « Frdi . BRERITIES EBHEPP=The
papers of technical meeting, pp.75-78, (2025)
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Demetallation of Cadmium (II) Tetraphenylporphyrin by Pulsed Discharge Plasma over Liquid Surface
Masahiro Yamada*, Tatsuya Sekikawa, Daiki Kuzuhara, Katsuyuki Takahashi, Koichi Takaki (Iwate University)

1. B

HiaJBEEARIL, MAEORENEBE L CREsh,
fi S SO R BHZ RS R STV d, —F T, Zh
B OSSR RSO m SO E R 2 L D ROSREICS 5
SNTBEOREEECER/A AV HEBIC VWX, +
SIZIERIA STV, 801, IS EE T 5 A4S R
PEIRICKT 2 77 A~ OB BET 2 EBITR 5 Tk
0, SR OB A BB TR A E D X D ITE LT
DOMIZONWTIERMEHATH D,

AR, NAVAET T AITKRIE R EIZB N TE Fr ¥
VITUHNEIEILD LT DEMUSEEERE AR AR L, IR
OIS L CREk & 13 B D ISR Z AT 5 2
ERBEEN TS, LvL, 25 OTEREN AL R
RICVER L 72 356 O BSOS TE R4 B i HEEHE L2 W) Tidg
AT L A EITEN TN, ARFE T, (L8R LW

BRENHMR D I T LIDT I 7 2= VRV T 4
Y > (cadmium(1l) tetraphenylporphyrin, CdTPP)% &7 /L % &
LTHW, 7V ARET T X~ NEREGEICE 2 5 B8R
LGB A A it e & IS A 2 L 2 Bl &
T %,

2. %ﬁ” BIUEERAFE

Kﬁnfﬁwtwﬁmﬁj?7&@w%H%f
ﬁ‘ﬂﬁfw%w L8 v T AT U E R, BRI
Z A8 S A 7L (Synthware™) ZFHEEARAY T L L“CEE%

Lz, S BIC, #FBEENY THMANCIL SUS316 'L — ~ % EE
HEME LCRE L, 2 AT Ui e HEERNY T
FKii & OMNCHEBEANY TIREN R SN OMEIEE L,

EEBERICIIBR L A JERE R B IR R B 7 SRR,
MPC-3000SP) % i ] L 7=, FUMTELIL 20 kV, JEREEL S kHz
E L, Ar A% 50 mL/min THERE L 7=,

FEHI CATPP % 8B /K F - 1T AR IC 0k S 8, A& 100
uL O E Y T U ZIEA LT, il E U CRiEE v
WH AMESMHRE Lz, HMEQMHE, hlrxr 20 mL
I L, 50 7R LT UV-Vis B A2~ kb (300-700
nm) ZHE L7z, BENTEARY hLE CATPP B L7 U
— X =27 NT 7 == )VR NV T 4 U (free-base
tetraphenylporphyrin, H:TPP)DFEHE X7 L L bhilig L, $5
Ry iR 25 8h & fdT L7z,

Gas inlet
High Voltage __ *

mej E Acrylic plate
~— PP

[

Synthware” vial

- Tungsten wire

Ceramic tube

| Sample 100pL
SUS316 plate
(GND)

1 Y7o 2

Fig.1. Schematic diagram of the reactor

pply: CUST7KS , Vol
P 5000 pps . Time e o 2mm

wersuprly: CUSITKS . Volage 204
WIO Soluion Flowrale - 50 miini w

P
Frec quem:y 2000 pps. Tim
Solulon: Distled walsr . i

0.6F —fRavson R 0.6F

TN e )
0.4r Bk s 0 | 04F
02t J 02

. I I I I |
300 400 500 600 700 300 400 500 600 700
Wavelength [nm] Wavelength [nm]

@ (b)

B 2 FBALER. O CATPP DN A~ | L

T4 T4 TRER (a) WL (b)FREIK
Fig.2. Absorption spectra of CAdTPP after discharge treatments and

fitting results (a) Without liquid (b) Distilled water
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Characteristic of a Liquid Flow Type High-Frequency Discharge Reactor and Nitric Acid Production

Sota Kamiyashiki, Katsuyuki Takahashi, Koichi Takaki (Iwate University)

Tessyu Tamai (Ryukoku University), Nozomi Takeuchi (Institute of Science Tokyo), Manabu Tanaka (Kyusyu University)
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Fig.1. Flow-through reactor
(a) Schematic of the reactor, (b) Discharge image

Soluion:Tap walsr, Flow ate: 3 Limin
Voi:7

Voltage [kV]

Plasma lentgh [mm]
388358
§ %\

Current [A]

Plasma length [mm]  Voltage [kV]

20 ]

201 / 101 1

Nttt

30 ]

10f ZO,W,
3

4 6 8
Time [ms]

@ (b) ©

2 BRMAY R AR I 381T D443 T A — & DAL
(a) EBEEIMRILI, (b) BEBIONT T A<
(o) JEWHEIC & 27T X~ Rows ik
Fig.2. Typical temporal evolution of discharge parameters
(a) Voltage and current waveforms, (b) Voltage and plasma length
(c) Effect of frequency on the temporal distribution of plasma length
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Effect of Hole Length on PFOA Decomposition Using Passing—through Type Diaphragm Discharge

Mei Kadowaki,
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~KEREEFSEDLZ LTV VAERESE, H
CUERR LTE KRR EIBNTT 7 X< 23 4AET 5 USRS
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EJ’%EL LD PFOA DG fRFFIESS = 1L F —Zh
W RIET B L MGE LTz,

2. ERFE

<2 - 1>EBRAIHE B EALER (K ET L2,

PWR801IMH) & > 3—% (OBOLAB, GPINV-M2) %
WTEBEEREZRASYE, BEN VX (2=2F 08

#, HFT-1K-303.3K-F20K, H- bt 1:11) THEL T, il
REAYITTLE ST A~V T 7 ZIZHMM LT,

<2 - 2>HVEE AUERRE LT, B 50 mg/L @ PFOA
WREMER L, BTN 220N L CEERE 20
mS/cm ([ZFRHEE L7,

<2 3>WBAAA YT T LBV T I X ARWF5ETH
WA A YT T NREY T 7 X%, NEE 26 mm D&EE,
L mm OBHIALE AT 2L T I v IR, BLOWE 26

mm O 7 AE TR SN D, BHFLOFLEIL 5 mm, 10 mm,

20 mm, 30 mm & Z8 b SHCHER L, ABNRITERE )
b7 I v RO ZEE L, HTAEITTILATAE
EHEROTRY, VoA TORBEEITo Tz, LEKD
BRI AR 7 (FLOM, KP-22-33P) % /=,
<2+ 4> FEBRSGRMEERHMEFE FUINELEOE S E 20

Qing Shanshan, Tomohiro Takahashi,

Nozomi Takeuchi (Institute of Science Tokyo)

kHz, Duty tb% 50% & LC, AEYKOFHEE% 5 mL/min, &
FEFEEA 80V & LT 300s DAHEAEIT-7=, FBROFE
MV T DOLBIRIZ G END 7 v FREF R T 55
%%@%ﬁﬁ*ﬁéiﬂé7y%%ﬁyiwﬂAf%ém
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3. ER#ER
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<3-2>FEH  FEROMR, IENEWIZERT v EL)
BRLOWT7 v RBERM ETHZ ENREINTZ, ZOER
ELT, BHIILNTRAET IV 2 — LV ADOEENRE 2 bR
%o AEDEWVIZ ERMILRO BRI/ E LY, it
NHEWMEITH KT 5, FORE, [UANTOT Z X<
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Fig.1 Relationship between hole length and
defluorination Performance

Xk
(1) J.P. Giesy and K. Kannan :
No.7, pp.1339-1342 (2001)

Environ. Sci. Technol., Vol.35,
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Investigation of the influence of solution conductivity on PFAS decomposition using bubbles and gas—1iquid interface
plasma
Airi Kato, Qing Shanshan, Kecheng Shen, Nozomi Takeuchi (Institute of Science Tokyo)

Takao Namihira, Douyan Wang (Kumamoto University)
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PFAS (~L 7 A n T AR ALEMBRORY 7 ta T 3. EBHER

VR IALEY) ITIRVIRFE-T ﬁFA%ﬁOﬁ%7/ﬁm BEROHE MW BB L OEE I BEIIN L 7.
BYOBHTHY, IREHINTWLAERBILFME T HEREEESERLEEZO FEINE mg/L]ls L O%$E

%o AN, m%&@28®ﬁht%ﬁm%%@g%ﬁ¢ mymm ZAbER 1R, EEROBIMC LY,

DT Emb, KR EOEESFICBNTEIEICHZS KIZIR 2 THERR S I D IRTE B O iV s i L= =
MA@ THWLNTWD, —F, H%S@ﬁﬁmﬁmwﬁm ET,77%7&@@*k®@%ﬁ%#%ﬁb,HOA®
EHEPMEHA S TEBY, KH D PFAS S FIE~DORDL OYRMMEAE S 7, HER 10 uS/em LT T, EEROB
NEE - TV BD, PFAS 13 E WA L OB R EED INTHE LT, FOEMIFAENT/ NS <, SD=RITET
72, ENIEFICHETH Y, EROKMITIE, iz L7z, —F, EEERMN10uS/cm 25 &, FOAREN
IRIEHEBR (L 7 1 & 21X PFAS O RICZHRAITIEAa, B HWMUENDEE O EHEZ ERY, SN m E L, %)
LTI, PFAS OF' I A~k b AL FIEO—D & oM X, 77X~ —WHKOBEREIZIS T 5 EEE
LCHELTEY, £< OSEA PFAS 0% %\ E DIETFICL D EEBEZBND,

S, FOSRREEMHLTHDH00), BT SRR o

T A~ EKIBEE MBS DY TEL, WEBE L KIS o .

MW DA 2L L, PFAS SR m L s 5,

L, ZOKIENT T X~ AT MMIHT DRI,
BICERBYEOREIIKARLE LTRATSH DL, RIFSET
I%, PFAS O H1 T & REH R FmTEHEATH 2 PFOA IZEH

Lz, 79 A= ZAWTAEIZIE N T, AEKOEER) e .
SIRNRICH 2 D BERE L, BERELIELE | condustivity mereml

BICLY, 7T A WBRO BRI L TR & 1T > 72, [ 1 BRI AT 5 PRI X OO Z L
. Fig.1. F~ amount and efficiency as a function of conductivity
2. RBRFZX

2« 1> EBRER PFOA AR T 7 A~ & 3¢E 84
B2, ¥ T AT RO ELEHEmRERRE D

0.14

0.12 15 %

0.08 10§
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(1) S. Woodard, J. Berry, and B. Newman : “Ion exchange resin for

5 mm EFICRRIE Lic, 7V A T A TR EA@BLT, PFAS removal and pilot test comparison to GAC”, Remed., Vol.27,
Vit 457 B> 200 soem THA L7z, No.3, pp-19-27 2017)

<D 2> FE & B 5 /L, 300 mL (3.47 uS/ (2) R. K. Singh, S. Fernando, S. F. Baygi, N. Multar, S. M.
%%ﬁ?] IR m? . mL ( uSfem) Thagard, and T. M. Holsen : “Breakdown Products from
@ PFOA ¥RIRIZ Na:SO4 N2 CTHEFEHE% 10 uS/ecm, 100 Perfluorinated Alkyl Substances (PFAS) Degradation in a
. - N Plasma-Based Water Treatment Process”, Environ. Sci. Technol.,

uS/Cm’ BEU 1 mSlem [THHE LT, TnENOLEKE Vol.53, No.5, pp.2731-2738 (2019)

N .

T T AL T2 DB, PFOA DIIFFIZ & - AL (3) S.M. Thagard, G.R. Stratton, F. Dai, C.L. Bellona, T.M. Holsen,
é NHT7vFEAL (F) OCEMEZITV, 7 vEAL D.G. Bohl, et al. : “Plasma-based water treatment: development of
a general mechanistic model to estimate the treatability of different
VAR EEHEE TRV X— TR L THMEE [mg/kWh]E types of contaminants”, J. Phys. D: Appl. Phys., Vol.50, No.l,

014003 (2016)
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Evaluation of Electron Dynamics in Reflex Triode Virtual Cathode Oscillator

with ellipse-shape double Anode

Shuon Sudo,
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AT, ER-BERM RS dag 12 7mm CTEE L, BE-5
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V=T 5 Z & TRl L7z,
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Hiroaki Ito, Taichi Takezaki (University of Toyama)
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Fig.1. Frequency Characteristics
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Relationship between Plasma Sheet Propagation Velocity and

Plasma Column Formation in Plasma Focus Devices

Hinako Suto,
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Tomoya Katsuyama, Hiroaki Ito, Taichi Takezaki (University of Toyama)
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Effects of Pulsed High Voltage on the Yield and Beneficial Compounds of

Pleurotus citrinopileatus under Various Cultivation Conditions

Eishin Nozaki*, Kaito Mieno, Shuta Onodera, Katsuyuki Takahashi, Koichi Takaki (Iwate University)
Atsushige Waki, Yoshihisa Takaishi, Koki Kobayashi (KTT Corporation)
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Date pulse voltage applied: 2024/9/6
Temperature:18°C

Humidity:90%

Error bars:SE

Date pulse voltage applied: 2024/11/14
Temperature:17-20°C
Humidity:90-100%

Error bars:SE
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Fig .1.The average yield of fruiting bodies
(a) Sealed incubator, (b) Environment with sufficient ventilation

Average weight of fruit body cropped per a pot [g/pot]
Average weight of fruit body cropped per a pot [g/pot]
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R, B ERFRE VBT 2 FEBEROUETFIE
E LTV AR ETRLEBHNTH DAl gREEZ T,

SE XAk

(1)  N.Ravinder, C. Ravalitha, N. Parijatha, P. Hari Singh, T. and
Vardhan, “STRAW MUSHROOM CO2 AND CO CONDITION
CONTROL USING 10T”, J.IJDIM 4 (2025) , pp371-375
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Numerical Analysis of Si Nanoparticle Generation in Tandem-Modulated Induction Thermal Plasma with Mid-Torch Hz Gas Injection

Noritaka Kobayashi, Rio Okano, Reo Tanaka, Yasunori Tanaka, Yusuke Nakano, Tatsuo Ishijima (Kanazawa University)

Shu Watanabe, Keitaro Nakamura (Nisshin Seifun Group Inc.)

1. FAMNE

EH LT T DAL ZEPFFEEN T T X~ (Tandem-
PMITP) & JFEH (RO RGBS (TCFF) Eic k257
BT AR O EBR s KX OBUERENTE TV BAR 21T o T & 720,
INETIE, h—FKEHNDLV—AT A AriZ 2 &Mz
TEANT D EFEOESRE L — M3k L/ D 5k
ARNTRER Z LR RH LEZO. UL, H R EoyFit
HA % b—=F L LEANLEHAT T X~ 2R
BEALT HDHERH T, £ZT, N—TFTHENL I #E
ANTHZ LT, PRI XA~v~O b BAZ#BET b FEET
T A<k Ar TERERLDD, TEIaAfILTTXv~D H
DEBEEIERHFCE D, ARF T, Tandem-PMITP ~
DM —=FHENLOHBEANILDIEAT T A<BESB LW
JUBHRTE L — b~ DB 2 ST 12 X 0 35 L 7=

2. BEMRTEY
Tandem-PMITP (%, RB:aA VA MBETH, TEaA VA2

I Z5FH(On/Off = 15/15 ms, 213 Ams/107 Ams) & L, BRI
BENTET) 10 kW OFMFTAR « MFF LTz, Arv—RA T X
%90 L/min flifs L7=. Ar¥+v U7 H A4 L/imin &£ & HIC
Si JFEM R % 1.0 g/min/rad THEG L7, JFEHIEAS 1X On-time
ERMEE, T a—T 1l 50%DMBHFE L L. 51T,
HFE 7 72 P(z=205mm)2> 5 Ha A 0.1 L/min Z 2000
BTN LTz, ABUERENTET Vi, BAREE Si ki 70
KECHEIT 2 HIRF L ORKXOIFAIERELZE LT

Si(s) + H(g)= SiH(g), 4 H=+155.855 kJ/mol (W Z) )

Si(s) + 4H(g)= SiH4(g), 4 H= - 820.217 klJ/mol (F&#) Q)
SiHa(g) St E 1 & Lz & &, SiH ARSICEA x &
LCEEAEL, AFHETIT =4 & L.

3. BUBMERHER
112, On-time(t =0 ms)D B Ho B AAEOFMIZ L D 2
WICH ARESATZ T, W AAG ORI L 5 EB=
A VR (z = 0 — 220 mm)IZ BT DIRELZOELIT R S /en
Sl =%, FEBEaA W, BIOTF v N Rtz =220 -
800 mm)IZFB\ T, Hy A ADHFRKE, BT T X~ DOIREN

BFLEZENDND. Zhid, Hfffio-dicoxLx
—EHEETH-HEEILND. 212 Si Bt OZEFRE & D
M bOREZ7RT. BT X< OEEMET L2 He
P67, FHE H 28 AT 52 LT Si JBEOAEKEL— K
FEE L2, ZhuE, SiE HREFARIGLEBICAEL AR
BV X FRIERNMEE SN EBZ 2 oD, Bl
TS 72 & Tandem-PMITP IZ3 W\ T, F—FHE S Ho
HAZBATHZ L TT I RAYOREMZHEFFL DD, R
BtOFEFEL—rEm LESE5ND 2 RS,

Radial position  [mm]
-60-40-20 0 20 40 60 -60-40-20 0 20 40 60

re [KK]

Acxial position z [mm]

1000

(a) " EE Hy Ao A (b) FEE T, A
1 B Hy AR D 7 AR FE 534
Fig. 1. Gas temperature distribution for with/without H, gas injection
from middle flange.

without H, injection ,*

Evaporation [g/min/rad]
&
Input power to lower coil [KW]

W

Input péwer
to lower coil  “{

0 0
=30 -20 -10 0 10 20 30

Time [ms]

2 F o FEBUTER T D SRS L — N DORFHIZ L
Fig. 2. Temporal variation of evaporation rate of Si feedstock.

3wk

(1) R. Furukawa, et al., Plasma Chem. & Plasma Process., Vol.42,
No.3, pp.435-463 (2022)
() KW b, S04 EEERFSLEKRS, 1-094 (2022)

-114-

2026/3/12~14 &

©2026 IEE Japan



1-095

O, DETHEZEREIIEELEZZE LT

JL— TR Ar/O, 75BN

7T A< OETET v

W EE B - | B - P B - 6 E ER@IRKRE)
JI B (R sty — - U — - U S —F)

Loop-Type Ar/O2 Induction Thermal Plasma Model Incorporating Oz Vibrational Excitation Losses

Tatsuki Sakai, Takumi Miyamoto, Yasunori Tanaka, Yusuke, Tatsuo Ishijima (Kanazawa University)

Hiroshi Kawaura (CV Research Corporation)

1. FAMNE

FEF O, MBIOREED O EER EE BTN D72
B, N—TTEEEE T 5 X< & (Loop-ICTP) & BH%E L T\
50, ZFT, =T AVQ FHEE T T X~ D 3 R 2
T BE SO I A B RGBT 7 LTk L TSR R D
EEE - R BB LT E 2O, KT, BROBICKE
72 O RO E 2 M ESH 5720, IR0
JEIREED S 0.1 eV A —F B4 L A EfEE O = 3 L ¥ —
BREZBE LB SR A RET 2.

2. BIEZEME, BERFHBLURGRESTE

X 12— REFEN T T X< v —F OFHEEMB IV
BER A 2R, NEBIE J11Z 10 Torr, =2 A /LEBRI 110 Ams,
JAR X 360kHz & L7z, b—F EHiA 5 Ar A % 1.0 slpm,
h—F BRSNS Ar/O2 T A% 0.2/0.2 slpm A L7z, ARt
BT, 4 3 onhr@ElCRB T 2 \hi TR, ERE, &
THE, RN L OERS & if < . Ar OBBERIG D1E)
ERRIF A W 08B L RS E o+ D fi %, KD
RS G (1)-(5), BBER S (6)-(8) % & O 7= (IR Bh Jihke ) s
9% 2 BEREBICBIT DR HELZE L CRHA Lz,
(1)0,+ Are 0+ 0+Ar,(2)0,+0 < 0+0+0,(3)0, +
eo0+0+e, ()0, +Art »0+0+Art, (5)0,+0, <
04+0+4+0, (6)0,+eo 03 +e+e (7)O2+te O3+e+te,
(8)0,+ee 0" +0, (9)0,+e o 05(V) +e. BEESHSFDIRE
bk S5 O RS TEER ko v ITBRFAHRT — 4 &
v FOMNG, O OEBIOIREE LW mAT DX 2)%ZHY ,
KA B3R 72 B FERR L & AT E 7 VIS D AU T-.

® . |2€
ko) = fo gLotal—vid /EF(E)de )

3. ERAILAHEDEFREDHOLLE

B 312 b —FNOEFIRE S ZRT . EFREILO, V)
DEE, TARANOIETIE 1500 K FBREOK T Lz, —
F, BN EETIIOTIULK 10000 K & ZEKITR S
Nieh otz 050 T ~OBETEERDHEIC L DR L¥
— R AT M EOKEFREFEE CHETH Y,
02 53 FIE b—FIZWAT B LT IZBET L ORI L VIR
Tt <4, MEREREICBIRT 2 2 E3msgshi.
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Quartz
Outer: T=300 K
Inner: Non-slip
u=0

Substrate holder: Si,N,
Non-slip: u =0
~-n-q=0

B 1 FHRZER B K OB A

Fig. 1. Calculation space and boundary condition.

\s Outlet: Free Outflow

0 5
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‘ H _~Sum value

) m

P H‘ 'l

Uw":-

w”. n - -
(8] 1

Electron energy [eV]

Reaction Rate Inlﬂ'ml
s

=

0 0 5000 10000 15000 20000
Electron Temperature [K]

B2 FRRSy T O MR BRI o> T 22 kT i
B LOFE M U735y IRBIRE o SUE AR
Fig. 2. Collision cross section
and reaction rate coefficient of O2 molecule.

T Tl x 10% [K]
12

11
SN % X 10

(2)03 (v) & IRl H
11 1]

T A -

(b)05(V)B 5% 2
3 EEBOR NV ZE RS O RS AR
Fig. 3. Electron temperature distribution

above substrate holder.

3R

(1) T. Tsuchiya et al., PCPP,, 38, 599-620, (2018)

(2) T.Fuwa, Proceeding of ICRP, FT3.00005, Japan, (2022)

B) BT - o FOETWEEMTOHER T — 5~ , NIFS
Database, http://dpc.nifs.ac.jp/DB/IEEJ/, (2025)
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54?%/kﬁ$ﬁ%xﬁ£%? T X2 BITA

CHa 7 A R &R faEEFL 0D 52 2
AHE - WIAE*, Htet Wonna Oo, HH FEHH, EPE; ?4/’5)[, flE ER (BIRKE)

Influence of Intermittent CH4 Gas Supply Delay Time in Modulation-Induction Thermal Plasmas

Kosei Matsuda, Htet Wonna Oo, Yasunori Tanaka, Yusuke Nakano, Tatsuo Ishijima (Kanazawa University)

0 15 30

1. Fams P

O, ANES W A LS A B I 3¥0) |
T X (MITPYD & FI = g & 1 v & o IR & Bt 1 el

LTCW5. AR TIE, Ar/CHo/H, MITP (2%t L, FEHZEH ;"——J L—l ‘—Iimm.,:]'
FIENZIN ., JBUE CHa 7 A DRIBRBEE 2 A S o 7 2414 L s ot
7-. CHs OB L 0 AR SN B RERBLOKERT Y Es - il

TV DRFEREAR S 2 B & U, Beorfifor SeEtilns &
S He ORI 28 b % AL L 7=
2. EREH

FERILBITI T 7 A~ h—F L TTF v o\ bR S
5. TTR<w h—=FHIZ—AHT A Ar % i & 40 slpm Tt
L, =AW 450kHz O mJEEERZ i 2 & T, F—FH
IZ Ar AT T R~ B RAESHTL Ar AT T X~ NIZ h—F
A~y RIS LI IR A L7z K8 A E %38 UC CHy/Ho
A& PRI 0.08/4 slpm T LT, 3 A RO A 0 s 10 15 20 25 30 0 5 10 15 20 25 30
TEAZLE I Teye=15 ms DI (G ARAE 110 Arms/ 5z 1= IE 250 Arms) Time [ms] Time [ms|
L, TT7AT~OEHYANENTK 113 kW & Liz. K (a) t4=3.75 ms (b) 24 =11.25 ms
BN D 290 mm FICHEER(100) % £ ¥ & > R 3 B2 BT VOB BEORZ(L

Fig.2. Time variation of the radiant intensity for each spectrum

(2.6mm #) ZaxiE L. X 1I2EH LT CHyH H A 10’
WEA I RESRT. Ho U ARG, CHy U A D
faMs bR Z 75ms & L, A VERETICH T 5 CHa 7

APAE LU ta 7 Oms, 3.75ms,7.5ms, 11.25ms & L7z.
SyYEEHRNE AR I 5 mm DLEDOFRE R E L, Bk
1 0.5ms Tlms Z &ITfTo72.

1 A VERME L FET Ao 24 I 7F v —h
Fig.1.Timing chart of coil current waveform and feed gas supply

z " [EEm]  w
:

S
3

Intensity [a.u.]
2
Intensity [a.u.]
2

/v
&

=
]

1 (12516 nm)/ 1, (3656 nm) |
£,=11.25 ms

The Ratio of Radiation Intensity
Ic/Ty |

3. ERiEE k]
-] 5 5 K

[ 3124 A B DRI ORBELE RS, Zh ! “Fime [ms "

BITEREANY MR EE LIV E LD THS. FR(@), P13 PR ILOTRIZ A

Fig.3. Time variation in radiation intensity ratio

(b)2>5 Ha, HB ORSBEIISEERICRMZ (L L. —F
T, C, CH {)ﬁ&%%ﬁfgﬂ? ta=3.75ms f&%ﬁ@%?%i@iﬂﬁ} L ms THEA A TEL FERERSED. = ORI,
T BRI D3 K Lf:\ﬁx, @=1125ms CHEFIETTD | o0 g m S U e BT T SR L D
e (r= 12 ms) 287z, X312 Ha & Co OS50 S D HER 1 T 2SS T & 72 2 SR B T B S LT b
WO ZEAL & 7R 9. ARG Tl Ho O BURTREE I T2 fihitd %K BB, . ta=1125ms CIE, J 2 IEHERE (T b
HRICIAT, Cx ORATRILA BRI BRI g x5 RS RSB

= 3 E ¥ ﬂ‘/jfﬁ "
5'itw°T ﬁﬁém%ﬁr%iﬁzAM&&% ﬁﬁﬁﬁﬁ%&éﬂt&%%éné 20k RGBS
SR AT ﬁﬁ“éfz ?&f“@tl:@ﬂéﬁ"i ZALD R ST RRRROULR & = v F o 7 ORI A L, 70
5. ARG f=3.75ms ORATH ¢=7-13 ms THAR ﬁ%,54?%/Fm§_ﬁﬂuﬁﬁbt75ﬁ#%5
EENEL Ro=DIZRt L, ta=1125ms DEETIT =4 P

8 ms Tk o7z, BIRDEA ¥ FEEFEROEE,

t4=3.75ms TIX 7T 7 74 MENER SN —F, t4=11.25 (1) T. Betsuin, et al., J Phys. D:Appl. Phys., 52,095601 (2018)
(2) HE b, FE42 BT X~ - BRLAHAFL, 01Bp03 (2025)
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TA— BT A mENERECALEE
ZRIT DL AR EEIRIT R DB %

R E, Gk ﬁﬂ}\ &ﬁéﬁﬂ AL, MR IRSE, BT R (A TR
5 5LEE, KA K QUILFLEE)

Relationship between collection efficiency and elapsed time in a high-electric-field type electrostatic precipitator for diesel exhaust gas
Tatsumi Hasegawa, Hayato Ito, Masaya Kubota, Hiroyuki Sinozaki, Akinori Zukeran (Kanagawa Institute of Technology)

Hiroyasu Takasaki, Keita Nagaki (Miura Chemical Equipment)

1. ERLE 80% THhY, 24 WFfA%IT 68%, FHIfEIX TT% ThoT-, BIGE
2000 mm 578 1000 mm JOEE LA ENOIE, ESP NITH

AR TH7e EMDOPET AZi%, ik 7R E (PM) 23
Pt ai j?} b, 2oy | TOPERBEIE OWEIE ARSI T, Fo, Kb
RELT, BREU A E (Blectrostatic Precipitator: ESP) D] DEMENBNTHYIEIC L~ 24 H#Fﬁﬁf%@%b/u%ﬁi%
FHSRBISHCL 0. P 0 e 25— T
% -—C T/{__‘Z/VHF ?"ﬁ(ﬁ%ﬂﬁﬁkﬂ*ﬁb'(b‘é k%*” HEjYﬂﬁLﬂ(}IL@E;%%‘T%IJHEL‘F(}ILJ\EFIEHéﬂ%) é% *i%

PHERE T D2 L THRMM SRR A= 3B | £ Dl
HLT, aa e PR CA T 55 ﬂfﬁﬂﬁﬂ ESP 5% s
Ul ZOfEE 8 10 m/s DE&fETE i{%%’g"é_k THIERL T D EMRNOHBET 5, 5%, ZNHOXRNERE

72<, 59 80%DTEIEU A A ER LI, LD,
R CIE R OELAFEWONIT 2L Al 4. FED

Ll 24 BB EIREOMEREZ Rl L 72D TH A T2, EEAA ESP \CEEEAEIINL, 24 REEEEENC
2. EEREERBIOHE HCAFEBFS LT, ZORER, 10 m/s O EHE T iou\f
EBEROMES Fig.1 |77, EBITF 4 —P Loy v, EBNEIFEAETHEETHIE7K, BBE 2000 mm CTEIHIEL

AR 80% , 24 WFE DT AR TT%% R LT,

%ﬁﬁ& RTS8 — | B BSP TRk 7z, ESP : e
. T A e A DA sl RPTCIE ISP R Z5K0L410 OBIME LT RIELT-.

*%L&bﬁo FEWEL 1 m F1X2 m, EMERREEZ 6.1 mm & Y= "—‘x
L. EiREE-11.6 kV ZEMENCEINLEERE L=, Pk
T A% NS s TR 30 °C, IUERR#E S /X — TG 10 m/s
IZFHER 7= . ESP IZHii ASH7=, ESP OEHRIRIL 24 BT
LT, R EEREZRIET A0, EMEVIZ ESP O Bt &
O FHARDSSPEAT AD —E#B %7 & 0.01 m®/min T 15 43 [E% 3|
L. 7V — RICHET AR -2 B LTz, BRERA 217 4V

<=

7
/’ GAP: 6.1 mm

Inner high voltage application electrode /'

S —ZABIMC 50 'CT 2 WS T BRI TT41 4 :
—BHEANEL, BEEPDRFEEREZR ML, HHL Fig.1 Schematic diagram of experimental system.
TEIRENS, (DRERAWTECA Ly ZH L, 100
M — 9%
1- —) x100 1 S 80
= (15 ® = u
5 60
72721, MyEMgi3Z V2 ESP B KO Rtk 78 g s0
R [mg/m'TThD, E ;g Electrode length
3EBRMER 2 20 igggmm
U AR LR B O BIRE Fig2 [T, DPROZEEC S = 1000mm
BWTHEMMEITREER0.01 mA)LL FTHY, EBHITITEEA 012345678 9101112131415161718192021222324

Elapsed time [hour]
Fig.2 Relationship between collection efficiency and elapsed time.

EHESI QR BARE 1000 mm & 2000 mm DOVNT L
24 BERZ B LTI LA RGO,
BRI 1000 mm OFIHILEL AT 63%CThh . 24 BEE%IE 3R

50%. SEHIE 61%Tdro7-, Bk 2000 mm OFIHIEL AL (1) Hayato Ito, et al. Proc. The 17th International Conference on
A - Electrostatic Precipitation, PS.13, 2024
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2 WA PET 7 ¢ L AL DOEHHEAICHIT 5
BARIRAKLE T 7 XA~ ALER R 7 A i D 5 %28

AL PRI, ZEEE IR, PSR T, @2 i ROERERT)
AR, i B (R H BRIt

Effect of Atmospheric Pressure Plasma Treatment Gas Species on the Direct Bonding of PET Films
Takumi Koyama, Naoki Saito, Kenji Hirakuri, Kazuya Kanasugi (Tokyo Denki University)
Satoshi Sugimura, Ken Matsuura (KASUGA DENKI, INC.)

1. £zh= VAMRELE EIF CTHEENRRBE L2 oT2b DD, KRR
BERIRCIE, RIS E O BRI T, L 70 R, HARERD BT, —EO7 VA

WS T 4 VAR EERZN L TRHBSATWVWS, LnL., BE (69 100~120C) BL R/ % LRGBS 5 2 L %
BHAID RO £ OBEIE U o B ann s e L EIn WTROAAME 7LD B
o A NG - 3 N . - ; e B

. AR LRSI Sh g, gl O TP ET DS IO o, SHERE
BT MR Y =L o7 L7 s L b (RET) o DA RUGIE R B ATRTE DDA PO R
7 ANVBEFRIC LI EEEE BT, ZRETIC PET =L 20 FIAOR EAGEL TS 60 25X HRD,
TN ERAET T 0 7T A e L, = O D NRET T XV BIT OB A LTS
N EA T A RTINS L 25 = & CHEA D IEE T By Air K0 b Ar R0 No QI DBNRINTHES T35 1) L9 28
BT LBMESATOE0, LinL, AEAEE LSS e oAl SAUE TADRRIC & o TRk ST
I KRGET OB ARG E 2 biLd, = CAFET REAEDIIFC T v F o VT EIE DR E LTI D LB XD

EN %T74WAH£@§§%A B #EAIREET o
T A< R AR T 72012, BARIKRKET T X~
Lﬁﬁﬁx@&&éﬁ\%ﬁ%ﬁ®%%%ﬁﬁbko

2. EEBAHE

AREBRTIT, KRET T XA~ 2T 4 (G B BEGER))
& HWT, JE& 50um @ PET 7 1 LA (#50-S10, H L(£R))
OBEATICR L CRRES 7 A~V W AT o7z, KKIES
T AT ATEE LTI, Ar & Ne T A2V, LB
FARD O IREN 2%FEE LD L H I Lz, /2, k& !
Bl LT, HAZERICEENICHGE L2 Air RS 80 100 120 140
(O BBFEH 20%) TOMHEBIT o7, REET T X< Press temperature (°C)

SRIEE (B i« BB /ARoddi S B M) 13 40~8000W-min/m? B0 i s H ARG L7 o LSS
0)%/@“(%% L. ﬁﬁkﬁ?ﬁ‘ h E%é\ﬁ%ﬁﬁ“(}f Fig.1. Bonding Strength of Samples Treated with Different Gas Species
71 2MPa, 7' L ABfE] 1min, 7L RIESE 80~140°CD AT

BT L 2T 52 & CHRAY L TARERLE, oYy 4 FED

FIOHEAINE, 90 EHEEABRIC L VR Lm, £/, B AIFFETIE, PET 7 4 L AR LOEHES & RIT, $
BRI T A ORESHEL, X BB ORI L akm O IRRET T XA ARMOBRE WE LT, TORR,

SRR AHT. BT BT  p R S e, By PP EEALARY Air RS (02dRIEA 20%) LD B, Ar

=)

B Air

* N:

| 4 Ar

® Untreated

oS

Bonding strength (N/cm)

Ik AEE A BT L2l A E L7, L NoH ZAEFHE. (O BIER) 2%) DIF 0 RANZHEE S0
—_ mETEsZ L EREBLT,
3. ER#ER ik

IR D HAFCER LIz TV OHEE & 7V RIRE
(<. ) - = - 'Y VA = 0=
DBRREE 1T, 2 OB, ERIRSEY 7 A< AL plastic PET films by plasma irradiation”, Procedia Engineering, vol.
@ E X 40W-min/m? \Z[HE L7z, & OfEFE, RO RKIL 171, pp. 88-103, 2017.

(1) T. Endo, et al., “Composite engineering — direct bonding of
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7T AR X D A AT iR

FRE BT, ME A, MR ST (EERT)

Growth Promotion of Rice Seeds by Plasma Treatment

Takumi Saito, Ikeda Yoshihisa, Jinno Masafumi (Ehime University)

O OFERITAHIER IR T 2 ENEFBRIZE VT
B - fHEINDZEERLTEY, A 70T T A<M
PSR RARERY 2 B RIS K 23583 2 IRt 2R L T
l/\éo

1. FiR

IR 7 X~ 2 IR 5 2 & T BERDY
AEFOBLEEZLELT I ENRESLTEY, ITE 17
T AT RE) & LTHIERED ST b, UK
FOHRMELIE, 7T ATz v M X DA FFETALELN
IR LOWI AT ENE TS 2 L 2R L[], —
Ji. REFROBR 2B~ 70T T X< L HMWAEE
IS IR STV RN, I TARFE TR, <
AT I RX<EHNTA FEL N L, H# 5 H
BRI E CTOAEBTERET D LT, 77 AvRAEHK

1 WO T X< LB & MALEE D L
Fig. 1 Comparison of seedling growth between plasma-treated and

DEVWNAEBFTB LI OAERGIC KT TEELZ TG LT, control rice at the seedling stage.
2. RBAEA 120

EENIEA RFET (ODOE) & iz, BB Rl —O—Plasma-treated
BB U7 3.5 om 7 4 v & aloA T2 8HE L2 E 1 100 |~ Control

mm ONEICEMERE LTI A~WEB LT, 77
A ALBRX 11 kVep OFIRIFEEZEIIIL, 1 B0 %
100 ms & L7z, 77 XA~<Lef & fALE 2 f 8tk 2 T
HETITo7,

e]
(=]
T

Plant height/cm
&
o o

3. WREEE 20 +
B SIS 2L O TR AR, 7T A~ 0L 0 , , ,
X G, MAERX L R L CTROEY BRETH Y, 2Jun 12-Jul  1-Aug  21-Aug
LHORMESHER Lz, —F ., BERBICET 5200
W, RS, RO BE OB A 2 1R, £, _ 2 BHRBRICIT O FLOES
U R FRE OB R A 1 IOT Fig. 2 Changes in plant height during field cultivation.
CNBEDOAEFIRIIENT, 77 A~ LB TR X S P R MU b WAL 35 2 I L & R L
ERIFEOMEE R Lz, o, BRI ER L OWELC Table 1. Yield and grain quality of Himenorin rice in control and
ST, WRIICHE R B h -1, A plasma-treated groups.
GeTIL, <A 7 07T A JLBC L0 BB TR D Plasma__ Control
B0 R DB T S, T, [ Panicle length (cm) 219213
I B R IS L ORI - BTN 1A Number of panicles (1/mm’) 322 332
BN BT, DI LNk, v A I uF 5K Number of grains per panicle 92 86
< HLF A B N B B R EE 8 2\ R Thousand grain wight (¢) 233 235
Fa Rt L= vl Rt R S L5,
4. ¥55m ‘
RFFCE,~A 7 87T R A L fo o RFET 2 L
BT EHBITIRORE D RCELO—RFH K TR b1 (1) Suriyasak, C. et al., ACS Agric. Sci. Technol., 1, 5-10 (2021)
7o — 5T, BGRBICB T AAEE R L OREH 25
LR, WEH W TS BB L RI%ETh o7, &
-119-
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CFRP &M & W 7= m R A U AEE D%

R IERER, /NE thil, EBER R () TRRE)
A h— (T~ #R)). KE & (T~ )., EMEINETFERT)

Development of a High-Electric-Field Electrostatic Precipitator Using CFRP Electrodes
Shotaro Shimada, Takumi Kojima, Akinori Zukeran (Kanagawa Institute of Technology)
Koichi Kitabayashi (Amano Corporation), Akira Mizuno (Amano Corporation, Toyohashi University of Technology)
 EERFUBEMN 1.2 mm, FIAIFEE 2.5kV T 2.1 kV/imm TH 5, Zid

B
%’iﬂ? DI C o 2 I T R TS0 75 5 h o 5 Ry vz OERITHARTE, Xy vy 72T 52 LT
a BRERBENRKEL potolnth, EUAENA ELEE

BapgFRf I NZ PN ARRET HEEE LT R N .
THIE U AEBESPY b5, T ESP [Ea P AR < e KTV ST AOREDH 27 gem’ THBH DI
FILCEHY . BRI s A E R VAT D, #LUTCTCFRPIFH1.5g/em’ TH Y #RE(LHAHEL W2 D,
fo. = E RIS R S A LSRR b YR & .
MWz b, 22T, an ) REEAVTICEEROA TE
LAﬁ“émﬂ?ﬁEsp ZRIELTERY,

AWFFET S ESP o mEtkRe b, /N L, %%{K
%EE’JJ:L ﬂafﬁfﬁéﬁft77x%/7(CFRP) PR 2 %
v v 7 CHRE LT25A OHE CAMREIZOW TR Z Lizo

it FIRBECH

120mm

T%&%:j_ éo >:<Gap5mm‘ 1.2mm
2. EREBERUVAZE X 1 SR SLE U ASEE O B E
R ESP OB A2 X 117574, ESP I35 EER Fig.1 Electrode structure of high electric field ESP.

A AR (5 #) & B EAREm (6 #0) MR AIZE ’
I% é ﬂfu*%)& k fcﬁ ST E) *E-;ﬁ*j‘ X CFRP\ EE,*@E li Neuatlv‘wi.:hmh voltage power supply
170 mm, FERERHIF v >~ X5 mm £/ 12 mm & L=, % ) ‘
B OMEE & 4 2 (SR, WENES 2 R, ESP Lmy || e = ||l =~
277 CHR L, U ATGEIT 0.5 ms & Uiz, BRI 71 e i
WBVEREL I A AR 2 oA TRV FIIN L, TR 5 R 4 TR ngﬂ M

Particle counter Particle counter
L7z, FIINEEDOHRREIXF v~ 7 5mm 2 7.0kV, 1.2mm ¥ 2 B o

OYAEIL2.5kV & L, HEHT AR IFRKK CAE L, ESP
AIEDZ 7 FBFaaT AD—¥&E K5I L, /X—F 4 7 )L

Fig.2 Schematic diagram of experimental system.

SN N . 100 Particle diameter[pm]
73 17 :/57 - %)ﬂ l/ \T‘ *M%Y)%E%YEIJ}:E Lf:o % LT‘ (l)it pa—11] ©0.3~0.5pm(Gapl.2mm) A0.5~1pm(Gapl.2mm)
Z HVv \’C% L/\/gf_gf%ﬁﬁj L7~ § 80 B1~2um(Gapl.2mm)  ®2~5um(Gapl.2mm)
° B} 70 . . . 00.3~0.5pm(Gap5mm) A0.5~1pm(Gap5Smm)
n=(1-N/No )*x100%* *=(1) 2 o L O1~2um(GapSmm) ~ O2~5pum(GapSmm)
£ oo
772 L, Noo NIZZNEAUESP L, Fiok i 5o ’ o 9 @
=]
[parts/m®| TH 5, E 30 o 8 (A] % o o
s g8 =X A
3. REHR i ST S
LCLAFEOELEFEZK 3 ITRT, EHHLD0FXy vk 0 1 2 3o 5 6 7 8
BV TH, FMEESREL RDIFLECARIEL A Applied Voltage [-kV]
ST, F v v 7 Smm OE UAFITAINEE 1.0kV TH 15%, X 34 U ARDE LR
BN AT 20 e K EEIE 7KV TR 45% & 72 > 7=, Ukt L Fig.3 Collection efficiency as a function of applied voltage for
TXrv v 7 1.2 mm OECAFIL 0.5 kV T 52%TH Y, various particle diameters.
25kV T iﬁ'fv 70%% K Lz, ¥+ 7 5 mm, HNEE Lk
TRV ICRIT DERMEITN 14kV/imm THDHN, v v 7 (W)VINE B, BER TS mCE 2025, pp.99~100, 2025
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Ex Vivo Gene Therapy using Surface Discharge Gene Delivery Method:

Regulation of Insulin Expression and /n Vivo Response in a Type 1 Diabetes Model

Nozomu Nishiura™®,

Masafumi Jinno(Ehime University,

1. BW
exvivo BB TIRIFILLE EMECHIEME I EN 5 23, BEfFD

BAR T AN TS AR REOMAB E ORRENE ST
wéo&ﬁi\ﬂ%877z\hﬁwLﬁ¢6GEMQ@
BOORIE) | v BRI OIRAR B AR A AR
ThsbHZ «J:%/beé?t[l] 7. A RV CBWBNERT
T 5 1 BBERAIL, BEFRRICE > THRNTL R &
BEAZE DL FIEDRANRELE LTI STV D, K
e CIE, 1 BRI 2 T VR E LT, AFEEHWE
exvivo BIEFIBROG ML REET D70, RIEIZED A
VAV URBBEFEEA LY U AT EEMEE AR
Beh. U opE B2 % FEAM L 7=,

2. EBRAE

C57BL/6 ~ U AHRATSRE MR L, {0 B RIS
FEANEZHNTA R UHBBETFEZEAL, AR
U 2R B I E NG & fERR U7z, BB UBR SRR 1T
TEABEL 4 45, FIUINEE 5 kVp-p.
JAER 6ms & L1z, 7T A RIRIERT D PBS jRE% 9 ~
24 % T3 %EMECA(L S CTHAMRZ LB L-, AR
DA AV 4 WEIT ELISA 12 & 0 3l L 7=,
ARNIGE L LT, 2 R ZIC 7V a—2 %25 L
thXAﬁ BRI A 400 pL EENER 5 L. REFIREE
W2 &0 fBEE A W E L,

MRS PBS IREIC L 52 HERECT—ETH-
7275, PBS IEEEM 21 %, 24 %DOSMT TRIENEL 20 |
ZNZE 6000 pg/ml, 3500 pg/ml FEE /U S L TUNiz,

L SARIETIERR LTz A > A U W B S e & (K
WL Lo~y 207 RUBER OGS L% o mfEEZ
BOFER A "7, Control FMF(EHISMMIdOKGEL)T

Yoshihisa Ikeda, Tomoya Otsuka, Takuya Saiki,

FER- v — LREEEE 0.1 mm,

Susumu Satoh (Ehime University),

i-Gene Corp.)

320 ————
i Glucose + Transplanted Cells
. 280t ’
= r —
b 240f P
‘E. 200-_ o -—‘.,_,_7_./,/'/ Glucose Only i
@ F —— S
g 160f T—
B L ~
O 120f Glucose + Exogenous Insulin
=] -
2 8ot
= L
40}

0510 20 30 40 50 60 70 80 80 100
Time ¢ / min
107 FUFFaR#oMm 7L o — 2@k
Fig.1. Post-prandial glucose dynamics.
O M BHEZE BT 40 mg/dl T D DKt LT, G IEHAN
fake 5EECIE, BE5 30~60 737412 Control S COZHE) X
D b TAITRKE 72K 100 mg/dl O IMBFIEIR T 23HERE S 41, B
BRI OB X I LD Z EAURE S LT,

4. iR

N EALBRIC L VAERR Lo A R U R BT SRE e
N~ U AEERANEGZITHIRY 4 2 Y &2 FEL L LbE
BEART I, RFERIE. KFED ex vivo BIETFIRE
IZBWTHRERIB S FRELZFHE R ThH v | 1 B RINTR

PO TTREMEZ T LT 5,
5. HiE

AT O—EBIL, FHEarseEmiBh4: (21H04455, 24K21540)
DEEEZ T TERSNT,

Xk

[ERNZER T T A~ B FEAC L D 1 BERM M

PN I 72 SRR, B R K im S (1965)
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Development and Validation of a 3D Equivalent—-Circuit Model of Plant Tissues Toward Investigating the Mechanism

of Seedling Growth Promotion by Microplasma Seed Treatment

Taiki Hirohata (Ehime University), Ikeda Yoshihisa (Ehime University), Hideki Motomura (Ehime University),

Yugo Kido (Ehime University), Masafumi Jinno (Ehime University)
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AN BB L ORBEEEBIENERFREIIHE R L TR,
FEW) D A= BRSOV R A FEME IR I RV 7= Bl o0 B B 3
BE-OTWVWDE, EEDIL, ~A 7V I7AIZL5HET0
FOREMETIEEZRAE L TCWAS, KifECTHAWE~ A7
07T A THOVETH Y, £, g7
4 v ¥ a BICEP N TR A~FER & A6 T 2 MU RS
b5,

REACHE O 2 BE T 5121%, 7T XA~ ICBET 5 E
EROREDNMLETHD, ~A 70T T AL DEME
OYERIE. LFRIE & BROMEICKEISh D, FED
DYATHIZE (Fa~D 75 X<\ FEA) TiX, ##
R - A - T« v > 2 bR D BRI EA R HKiEE T L
AHEEEL, BRAER, FFICHIIE~RAIVAT B A AL
WHETHZ L aRLE[], FERC, EMcBIT57 7 X
~HEOREIREIC IV TH BRI E R 2 R
T RREER D, £ TANFE T, FWHEEICEIINE
N5 EXRL R+ 5 78, fEHRE O BRI S
HEAEERER L, BERR L i L CR YR RAET 2.

2. WEYHREORNMNGCEMERETIL

IR O e/ NEATE TV CIE, ARNEE, MARE, i
PSR & LCRET 5, — )7, Milaiks Jovwam (k
JTTAN) U, itk ar T U5 RC FET
ELTET LT B[2], ZOETMCEY, BEOERMERM
(FER) &V—r (FEPS) ZREICRRTE 2,

3. HEMHEBO=RxEMEKRREL

FERERR TR R 2 B DA S SN B 7=, HifalE L
WX =R TN CESES L ONSNIZEER S TV D & A
B5, BBIIINMATEHEIE L 250, ERICHET 28
EDMIMERR O A XIZ_+ 5 EWIEE, S ELKRE
WFEPERER E L CEElTE s, ZhickY, @R
AL 238 DD, FEARR D = Yk TSR B B8 A S
T&E5 (K1),

(B RS/ NEATET )

SRR

1 REIRERE D ZIRTTF MR E 7 AR A 7=
Fig. 1. Conceptual diagram for 3D equivalent-circuit modeling of
plant tissue

4. fEIT ERRELAE

7 r a2 L—4& LTspice & v THEWHERE D
SWRCEAMEEE ARG L, v/ r 7T AL o Tl
WIRHRRIC 5 2 B 5 ERB (B - EESmRE) &
T4 25, SHIC, A LXHELOEWEEEGTEA B —F
VAMEEFEML, HBONTA B —F 2 R L (R i
WA T 52 &L T, BEF LD EREET 5,
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AIFGETIX, ~A 7R T TASHBIZLDAT T T Mk
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WEBRIZ L0, VTR RO S A BGE L 7o e s+ 5,
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(1) Yugo Kido, Hideki Motomura, Yoshihisa Ikeda, Susumu Satoh,
Masafumi Jinno., PLoS ONE, 16(1), 0245654 (2021).
(2) M. I. N. ZHANG and J. H. M. WILLISON, Journal of

Experimental Botany, 42(244), 1465-1475, (1991).
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Collection Characteristics of a Virus Sampling Device Using Wet Type Corona Discharge

Hiroto Zama, Seiji Kihara, Risei Wada, Jun Sawai,
Technology),
No Kaze/Ohta Hospital)

1. [FC®HIC

AV TNVE PRI a7 A VA DEGR R I
ZERZFDOTANAREDORENEETH LD, —KICHW
HILTWD AT Y o ZYETIERIEL 20~300 nm D 7 A )L AKL
TR T DHEDRNMEL BIRE R EBIITHRENH D D,
BANIRREFEETE D HIEO—DICEBERECALER
(ESP)23ZR1F 55, ESP I, 2 v F I & » THYE S,
J—a Nk EBEICREEVANAEHET S, Lh
L, #Z%1E PCR TRIET H7-0I12i%, BB EICHE LY
A NVA T KERPIZER D AT EN S B, £, BWNTHE
AT 28580, antikETRET LAY HImH LT
niEze s,
ZZCARMIZETCHE, BXav T REM T ANV AT
VOEBEAERL, KRR CABIOREEY A L2 DOfER
EBEOBRICOW TR L= D CTHRET 5,

2. ERFBERUVAE

FEREE OB E A KR, EREEL, ELRVT,
TR, X7 N, H— T/77/@@&m @ T oTHE
MENTWD, £7 MITZUAL FEREMRL, NEIZ
30mm & L7z, HE6um, £I5mmOI—HRL 7 7 A /83—
(F960004, 7 > = — BN B D 1 — R T T v B iR,
REMR T Y AR E A B A K (PBS) 2 H W i & L
oo =R T 7 VEMEX 7 FRRICEEL, KD
MIFRIZ10 mm & L7z, KEWEZBEHL, h—R 7T E

I ER K1 KVOEFREMEELE 2N L=, £/, KKL
P ETCFRBET AN A E LT 1Y WROQR”7 7
— V%X NHRGE0.2 m/s Tt L7, #E B LV
DET SPBRET AD—HE2WREI L, =T 4 ZNVTT
&V A, KC-01C)% AV THRIFR0.3~0.5 1 moD ks - B
ERE L, BEVANVABRESREICIA VEY Yy —%
FAWTHIE Lz, JIE LIZRENOHERZHE B L,

3. EER#EHER

BRLTIZIT DEIINERE & iR OBMREZ K217, WV
PTHORFIZEBNT S, BEOEIMIEWIERIZ LR L
77e KA L ADHERIZHINEES.S KV T15%, 9 kVTHRK
8% L 7p o, TEEY A N ADRERT, FIINETES kVT

Takeji Takamura, Akinori Zukeran,
Akitoshi Okino (Institute of Science Tokyo) Kazuhiro Kanda (Yokohamadenshi),

(Kanagawa Institute of

Satoru Hosoda (Raijin

97%, 6.5 kVTI9%LL E& M LTz, KR UA LFEY A L
A CHISERN RN D DITREDENC L DD EELD
5, ESPORERIT—MRITHIFR0.3 u mfHiL T/ MEE 720,
FNLLEIZBWTCH ET 5, 72, RERSKMBIZEIT %
A REEIX0.1 ppmlL FTH Y, AR A Y R E
TEHETANAEZY T T TETNWDLI ENDND,

Flow meter
8 L/min
Pump I
1 Gas flow

0.2m/s -

Exhaust duct

= Ozone
=) I
Particle counter = =
P

l J— Max voltage
= I DC+11KV
10mm =
Water electrode
Carbon brush (PBS)
electrode 300ml
¢70mm

X1 F2 BRI E O

Fig.1 Schematic diagram of experimental system.
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X 2. FIINFEE & FliZE =R o B
Fig.2 Relationship between applied voltage
and collection efficiency.
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