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Real Contact Properties of Paper-Based Wet Friction Material
Subjected to Fluctuating Load

by

Yasuhisa HATTORI and Yunhang HAO
(Received on Apr. 10, 2026 and accepted on Jul. 25, 2026)

Abstract
In this study, the dynamic real contact properties of paper-based wet friction material subjected to fluctuating

contact pressure were investigated experimentally and theoretically. First, the dynamic responses of real contact area

and compressive strain to the contact pressure were measured. A characteristic phenomenon was observed: both phase

differences initially decreased with frequency but began to increase at higher frequencies, which is caused by the

interaction between the deformation of the material solid structure and the flow of the internal fluid. Furthermore, a

theoretical analysis was performed considering the deformation characteristics of a poroelastic body and the

relationship in which the solid contact pressure determines the real contact area. The results showed good qualitative

agreement with the experimental results. This demonstrates the validity of the proposed theory in explaining the

mechanism of real contact behavior in paper-based wet friction material under fluctuating load.

Keywords: Paper-based friction material, Real contact area, Vibration load, Frequency response, Poroelasticity
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Fig. 1 Test Piece.

@ Vibrating load
Load cell
Specimen

(Paper-based
friction material)

Displacement
sensor

Lubricant
(ATF)

Fig. 2 Experimental apparatus.
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Table 1 Experimental conditions
5X5X1.5

Fully run-in

Specimen dimension aXaXh [mm]

Specimen treatment

Atmosphere ATF
Excitation frequency f [Hz] 1~100
Mean contact pressure p, [MPa] 0.7
Contact pressure amplitude Ap [MPa] 0.3

. . Reflected light from

Inill_dept llllght larized R Specimen ~ specimen surface

(Elliptically polarized) | (Linearly polarized)
A4 plate Polarizer

Polari .
olaizer . Microscope
i -
Collimator lens oA <
Light source NS CCD camera
Incident light Reflected light from glass ‘Cé

(Elliptically ~ surface (Total reflection)

polarized) (Elliptically polarized)

Fig. 3 Principle of visualization of real contact area.
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Fig. 4 Measured frequency response.
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Fig. 5 Analytical model and calculation grid.
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Table 2 Parameters for calculation.

Phase shift of load sharing ratio

Excitation

Frequency f [Hz] 0.1~1000
Mean contact pressure p, [MPa] 0.7
Contact pressure amp. Ap [MPa] 0.3

Solid
Dimension a xaxh [mm] SXS5X1.5
Young’s modulus @po E,[MPa] 47
Lame’s modulus A [MPa] 0
Porosity a 0.40, 0.55, 0.70
Darcy’s permeability 3 [um?] 0.01, 0.1, 1

Fluid
Viscosity 77, [mPa"s] 56
Bulk modulus K, [GPa] 2

Amplitude of load sharing ratio
ISl

Real contact ratio

Mean @po 7, 0.095
Pressure rate of change @po 0.108
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Fig. 7 Calculated Frequency Response.
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Consideration on Optical Models in Complex Refractive Index Measurement
for Real Contact Measurement

Yasuhisa HATTORI and Taisei HARA
(Received on Apr. 13, 2026 and accepted on Jul. 30, 2026)

Abstract

This report discusses optical models in complex refractive index measurement using the ellipsometry technique
for real contact measurement. The complex refractive index measured for a spherical sample in contact with a flat
glass surface did not necessarily match the material property value. In contrast, the complex refractive index
estimated using an optical model that considers multiple reflections within the gap and the roughness layers showed
good agreement with the measured value when depth-dependent density gradients were assumed in both the glass and
sample surface roughness layers. This confirms that the gap between the sample and the glass surface affects the
measured complex refractive index. Furthermore, the results suggest that even in the contact region, a layer rich in

the ambient medium exists at the interface of the glass and sample roughness, and that the complex refractive index

is measured for the target including this layer.

Keywords: Complex refractive index, Optical model, Gap, Surface roughness, Real contact
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Table 1 Equipment used for the measuring system.
Item e
Manufacture / Model Specification
LED light source Monochromatic

Kenko-Tokina

/ KTL-100(G)
CCD camera

Elmo / CN42H

Center wavelength 525 nm
Wavelength width 35 nm
Image sensor size 1/2 inch
Use only green subpixel
Resolution 640x480
N-SF11

Equilateral triangle

Beam divergence 6.9°

Glass prism

Edmund / 47-248
Focusing lens

Hayashi / SHZ-F120
Imaging lens

Optart / TCL-4S

Bilateral telecentric
Optical magnification x4

Polarizer Dichroic
Edmund / 43-785
Iris Minimum aperture 0.9 mm

Sigma-Koki / [H-22R

ok, ZhENORIESEI R,
Yo 200 RV, ADBLNS.

ro AT L - THE

=tan ¥ exp(i4) (D

L
T

A ISR MR ZMET D &, i N ONALE S BEfil il
IR T & o, E R RN H 2 P R
BN ELRD. WThOHETYH Fig. 2 O X 5 IZHIEX
DINH—WE L RpEDETDE, TR, WERNSZE
NENDERIFHTE N, , N, 2> b, WGBSR 1, 5 7o
RO Z7LE VDX THEZBNDD,

. N, cosg, — N,cosd,
PN, cosg, + N, cos g,
P N,cos@, — N, cosd,
" N,cosd, + N, cosd,

(2

3

AMICRQ),)EMRAL, WMELEZPAZBEHT S &

Target (%) LZ*

N, =n, —ik, l

Glass (0) \L/ Tos
¢0 : ¢0

N, =n, —ik, :

Fig. 2 Optical model of reflection.

Table 2 Experimental conditions.
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WHZEBGR EOTXTOE 72T I 2 Licky, #
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AL T, ~HE - MENEH STV 5Bk %2 e
L LC, Hertz EMDOIREZRET 5. T, #EhlmN
%Eﬁ):%%ff@/ﬁmﬂ%‘ EbRARFEETNOBRMOD

TIE, SESBEMTH Y MR A FRIICE T B
M%ﬁx&;ét%f%é.

Fig. 3 ICHIE DA A —, Table 2 IZHIESM:, Table 3
WM EHE S A 3. BUEHZ Silicon #7213 BK7 ®od 3k
FLURERY, ERELIIKOFEHAT CTHETS.
B A i 2 X Bk m TE AR 3 s S 2 L C 4R U7 M o #E il
A, Z O a Y Hertz OFGH L W kTR S
ns.

:#3WR(1—mf+l—vf] @

4\ E, E

BASE G F oMM OFLEEDS T A4 v BTk, BEiM
EENREINDEEBIZONDLTRTORE DT X
EENFERENEONDEOT, BERBIZZOMED F
A7 T ANTRTZ LTS, WEMREE Fig. 4,
5 HIZRT. I ICIE Hertz B O #EBH 2N 2 C, 3k &
FHKIEEOEFERITEMMEE G R L TS,

Fig. 4 1Z30EL 23 Silicon DA T, (@)W ZEXH, (b)23K
EP'C“Z?)Z) W OgE S, B D K& < HEh st
BITIERESDE OWIEIER Y OENE S TV DD,

Tﬁéﬁﬁ*fﬁ?ﬂﬁ' SIEAMA I RRIC R R BEE TR LTS
OO, MMM EITEENICIE K L. T, B
OF HMATIE R 3T O R E D3 FEC N B T DT
NROEND.

!

i

R ‘W Silicon / Glass (BK?7)

2

Air / Water i

Glass(N-SF11)

Fig. 3 Measurement of Hertzian contact.

Table 3 Material constants.

Sample Silicon, BK7 Material Air Water | Silicon | BK7 | N-SF11
Radius R [mm)] 60.55(Silicon), 62.28(BK7) Young’s modulus E[GPa] |- - 190 80 91.2
Atmosphere Air, Water Poisson’s ratio v - - 0.277 10.205 ]0.255
Glass N-SF11 Refractive index n 1 1.333  |4.177 |1.519 [1.797
Load W[N] 0.2 Extinction coefficient k 0 0 0.053 |0 0

_8_
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Fig. 5 Measured complex refractive index (BK7).
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Fig. 6 Optical model of multiple reflection by gap and
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Fig. 7 Proposed EMA roughness layers.
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Development of the Convenient and Fast Radiation Shielding Calculation Methods
for Educational Purposes: S-TX
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Abstract

We have developed the convenient and fast radiation shielding calculation methods for educational purposes: S-
TX that uses a small number of characteristic lines to solve radiation transport problems in up to three dimensions.
We verified the performance of codes for one-dimensional slabs, infinite cylinders, spherical systems, and three-
dimensional XYZ systems. Comparing the gamma ray effective dose transmittance with the shielding reference data
for one-dimensional spherical geometry with a ®*Co point source, we obtained reasonable calculation results. We also
compared the calculation results of the shielding model shape of the XYZ system with those of PHITS and S-Monte,
and confirmed that S-TX can perform approximate calculations in a short time. While there are limitations in
calculation accuracy, it is possible to perform high-speed calculations by a normal PC in several hundred seconds at

the most.

Keywords: Radiation shielding, Characteristic lines, 3D-XYZ, PHITS, S-Monte, Excel + VBA
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Fig. 1 Concepts of radiation leakage on characteristic line.
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Fig.4 Slab calculation system.

Table 1 Two energy groups of macro cross-section for slab
systems.

Gr. Total Self-scattering Removal scattering
(em™) (em™) (cm™)
X9 /23 /53 )5 X9/ 2s /535
0.5/0.3/0.2/0.0857 0.5/0.3/0.2/0.0857
0.5/0.3/0.2/0.0857 -

1 1.0
2 1.0

Table 2 Comparison of two energy groups of fluxes for slab
systems with anisotropy scattering.
(*): relative difference from reference (%).

D‘(Sct;‘;ce Ref 1G | Ref.2G | S-TX 1G | S-TX 2G
0125 | 1.75941 | 3.29514 | 1.75864 | 3.25684
() O | 004) | (L6

0375 | 1.74710 | 3.26815 | 1.74616 | 3.22920
) ) (-0.05) | (-1.19)

1.875 | 1.16467 | 2.19316 | 1.17170 | 2.18621
) ) 0.60) | (-0.32)

2125 | 0.79040 | 1.64877 | 0.78337 | 1.64590
) ) -0.89) | (-0.17)

2375 | 055805 | 1.26456 | 056010 | 1.28644
) ) (0.37) (1.73)

2625 | 0.41856 | 1.00267 | 0.42308 | 1.03403
) ) (1.08) (3.13)

18.875 | 7.81E-07 | 5.17E-06 | 7.45E-07 | 5.27E-06
) ) -4.63) | (1.94)

19.125 | 6.39E-07 | 4.25E-06 | 6.08E-07 | 4.34E-06
) ) 474) | (1.90)

19375 | 5.20E-07 | 3.48E-06 | 4.95E-07 | 3.55E-06
) ) -4.85) | (1.90)

19.625 | 421E-07 | 2.82E-06 | 4.01E-07 | 2.88E-06
) ) 491) | (2.02)

19.875 | 3.36E-07 | 2.24E-06 | 3.19E-07 | 2.29E-06
- ) 4.92) | (2.24)
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Fig. 5 Comparison of the calculation results of two energy
groups of fluxes for slab system.

Table 3 Anisotropy scattering effects for fluxes.
(*): relative difference from P; result (%).

Group P3 PZ P1 PO
Distance(cm) result result result result
1G 1.75864 1.75854 1.75854 1.75854
0.125 () (0.0) (0.0) (0.0)
1G 9.49E-04 | 9.46E-04 | 8.05E-04 | 2.38E-04
9.875 ) (-0.3) (-15.1D) (-75.0)
1G 3.19E-07 | 3.06E-07 | 1.80E-07 | 1.26E-08
19.875 ) (-4.1) (-43.5) (-96.1)
2G 3.25684 | 3.25720 | 3.23993 | 3.45981
0.125 () (0.0) (-0.5) (6.2)
2G 4.53E-03 | 4.53E-03 | 4.01E-03 | 1.15E-03
9.875 ) (0.0) (-11.4) (-74.6)
2G 2.29E-06 | 2.22E-06 | 1.41E-06 | 8.83E-08
19.875 ) (-2.9) (-38.5) (-96.1)

4. 1 RTERIAER

ERIERIZOWTIE, FrERZz LD A v v aiD R
I, Bl 7 1A TSR E T 5 (Fig. 6). BRIAR TIE,
PRI A v v o OREDELT 5720, K(6)DEA
WX (D) DRRITFEFERR D A v 2 NOBEBEAL L, Z OFF
PERR DO ERIN O B % 7§ R AL D 4n(rd, —rP) & O
L s,

Wt =4n(rd, —r?)AL. @)

Fig.6 Characteristic lines in spherical system.
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Region 2

Region 1

Fig. 7 Verification calculation geometries for spherical system.

Fig. 7127”9 1 BED 1 IRTTERIKRIZ DWW THGERE %
1T 7=. #JAIE Region 1 125 % S 3, Wriif&iE Region 1,
2L, 2MEAENS 1 em!, BELWIRALZ 2Py, PIZE X
BNE %05 03cm! THD. WMELOHHBEAE L RVWES
{22V T ANISN (S16)¥ & S-TX D bhifie % Fig.8 12”3, i
FIX 1% A FCc—% L7,

1.0
e ANISN no scat

08 ooy . —S-TX no scat
- e
" ° ® ANISN scat
o 06 S-TX scat
p -TX sca
€
L
=< 0.4
=
[

0.2

0.0

0.0 0.5 1.0 1.5 2.0

X (cm)

Fig. 8 Comparison of the calculation results of one energy
group of fluxes for spherical system.

5 —%5 475 Y —JENDL-4.0 Y% X— x| L7-%
MZ A 77 U —MATXSLIB-J40 O 5 {ERL L7= 42 BED ¢
WMITA 7TV —=%HNT, OCo SHIENEKROF.LMITH D
BAOBEKRBIRa 7 = MARTON v~ REYD
MEEMIT LT y T4 77U —I21% 23 5% :HC,N,
0, Na, Mg, Al, Si, S, Cl, Ar, K, Ca, Cr, Mn, Fe, Co, Ni, Cu,
Zr, Mo, W, Pb 33 L OV 2 £%F& : 235U, 28U 2510 5T
L. TRLX — S & B HURE DA Tabled I ENE R
AT AR IR ORI E T — Z £ YoFEilEE L ik
L, #4735 R %1572 (Fig. 9).

1.E+00
[J]
2
© 1.E-01
c
o
2 1.E-02
€
%]
< 1E-03 e Ref. Fe
= —5-TX Fe
v 1.E-04
_g Ref. Con.
ER S-TX Con.
=
Q
Q
o 1.E-06

0.0 0.1 0.2 0.3 0.4

R(m)
Fig. 9 Comparison of the reference solution and S-TX results
of effective dose transmission rates for the spherical system.
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Table 4 Energy group structure and dose conversion factors.

Gr. Upper Lower Dose conversion factor
energy (eV) | energy (eV) | ([uSvh!]/[cm2s])
1 5.00E+07 3.00E+07 0.1715
2 3.00E+07 2.00E+07 0.1370
3 2.00E+07 1.40E+07 0.1110
4 1.40E+07 1.20E+07 0.0922
5 1.20E+07 1.00E+07 0.0818
6 1.00E+07 8.00E+06 0.0701
7 8.00E+06 7.50E+06 0.0644
8 7.50E+06 7.00E+06 0.0623
9 7.00E+06 6.50E+06 0.0597
10 6.50E+06 6.00E+06 0.0560
11 6.00E+06 5.50E+06 0.0530
12 5.50E+06 5.00E+06 0.0503
13 5.00E+06 4.50E+06 0.0476
14 4.50E+06 4.00E+06 0.0447
15 4.00E+06 3.50E+06 0.0415
16 3.50E+06 3.00E+06 0.0376
17 3.00E+06 2.50E+06 0.0335
18 2.50E+06 2.00E+06 0.0292
19 2.00E+06 1.66E+06 0.0253
20 1.66E+06 1.50E+06 0.0228
21 1.50E+06 1.34E+06 0.0211
22 1.34E+06 1.33E+06 0.0201
23 1.33E+06 1.00E+06 0.0181
24 1.00E+06 8.00E+05 0.0148
25 8.00E+05 7.00E+05 0.0127
26 7.00E+05 6.00E+05 0.0112
27 6.00E+05 5.12E+05 0.00979
28 5.12E+05 5.10E+05 0.00907
29 5.10E+05 4.50E+05 0.00856
30 4.50E+05 4.00E+05 0.00763
31 4.00E+05 3.00E+05 0.00632
32 3.00E+05 2.00E+05 0.00452
33 2.00E+05 1.50E+05 0.00315
34 1.50E+05 1.00E+05 0.00228
35 1.00E+05 7.50E+04 0.00168
36 7.50E+04 7.00E+04 0.00149
37 7.00E+04 6.00E+04 0.00141
38 6.00E+04 4.50E+04 0.00130
39 4.50E+04 3.00E+04 0.001195
40 3.00E+04 2.00E+04 0.000940
41 2.00E+04 1.00E+04 0.000453
42 1.00E+04 1.00E+03 4.22E-05

5. 1 RuERARAKZR

1 WITERMAFARRICONTIE, BRIER & R HE
MAEYEN LD A v > 2 iOF RS, xBTS EATICRE
35 (Fig. 10). $tEfRmO EAITHFERO A v 2RO
BREEAL L, ZORFMEROANOEREZ/RTHEOE
2n(rip —T) E DO E 72 D0, WIBAFGEROLEIL, &
WZzHFMOAE(@)EBETLI2LERND Y, /2% %R
SEIL, EAHE L Ceos?ar L, X®)VEFRETD.

Wi(a) = 2m(x;41 — x;)AL cos? a. (8)

\
Fig. 10 Characteristic lines for cylindrical system.

Fig.7 LFLL D 1 BED 1 Woo MR &R 12DV THREE
FHH &Z{T-7-. Fig. 1112 ANISN (Se) & D% R,
i XA R 7S 10% 8L FC—3 L7=. ANISN & D2 8%
HRAROLZE L0 KEL oo nd, WIRME AR Tl
BIAHEIMT Dz G OFHBEIC L2 ELEIOND.

1.2
e , . e ANISN no scat
1.0 -
] —S-TX no scat
e

7:0.8 - e ANISN scat
~ e e ., . S-TX scat
€06
L
x
=04
[

0.2

0.0

0.0 0.5 1.0 1.5 2.0

X (cm)
Fig. 11 Comparison of the calculation results of one energy
group of fluxes for infinite cylindrical system.

6. SRTEHKR

SWILE G IR (xyzBEfER) 1220 T, #HEERE
3RITEDEHEDA v 2 DEAKE LTHKRL, K%
REOK A v ¥ 2 EWOHPLREERESBRERERE TS
(Fig. 12). 728, Fig. 12 [3FHERO—HE2HR L TN 5.

z
A

o

=]

») x

2N
/
e

/)

y

Fig. 12 Characteristic lines in the three-dimensional cubical
system.

Fig. 12 (R TERICE IR R TIXRHER O3 D 720 72
W, BRIRGRE O G EMERFT 2 X O ICHEAW™E R E
TOHUNENDD.

FrtERRQ™ 7 1 O ARIR IR S™ & F M A ikud L Rudn
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T OB FHUNSITHEEROAF L LTRO)TEHELNS.
FRVEBREE D% HME A MR T 2720101, uS=0, u2S =
130T 20 ERHLHZ ERMEATND 9.

uS = z un ST ©)
MERBEW™ =1+ Cum e RET 5 LAY 72 5.

U2 = Z pZS™ (1 4+ Ccu™). (10)
m

C=(1/3—12S)/u3S & T u2S = 1738 E SN 5. i
L, 3RMBETH D=0, xJiH, yhh, z5micmiE
BRI EBETDILENRND Y, xyz 5 B OMIEFR O A
FERbEEL TROUDICRTHERKEZHET 5.

W™ =1+ cou + cyult + cui™. (11)

3 WIEEFTERICOWTIE, BHSHE ToREDS
BICHMEE (KA b - 227 A—%) B %2175 (Fig.
13). FEIER, PN OFRIES D B O FUE B O F S P T O ED
Z, MRURE MR EER O MEEL,, BRI S BRSSO E
WAL, b RUD)THET 5. 2k, BMISITHE
BRMNICHEBBEE L, T WEHEEZFHET 5. RHAPH
FIER,WNICH VY, W OEMEL NIEF IS WS, i
DT D=, L, OR/MEZED, F/MELLTO
LA HEEZRIT S, SR, N OIS L LTI, “Co
72 8 O ERRIRE LM K(6) TRE S L 5 FEIKR, N D
WH RO BE L ZET S, BB oOBRELEIL, BEEER
KoL BERMBELNE IO TH D2, LT TOIEES
WLy = cos@ & BE L TV 5.

DS —>P)= [Ex + (¢0 2o+ P1x Lsq iy + ¢1y X1 Uy

e LiZu
+ P1z o1 iz )] et
1

Ra %. P
4
.ﬁ

p—

(12)

Fig. 13 Point estimator calculation method.

OECD / NEA ® Nuclear Science Committee THRIR &1
72 3 kot XYZ Benchmark [ 0% fEHT L7-. BEIZ 1,
2,3D3FHETH DN, I TIE, Fig. 141TRTF 27 b
A KU —3 7 % &Te Problem 3 DR R %7~ 7. Fig.
14 O HEFEXE T S-Monte © MAP /ERIBERE THI I LT
L. IKRHE O BEARMERTE 0.1 cm™, [FLAR A HEEL W F
0.05 cm™, Void (¥ 7 F)® EMA2WE 1.0x10*4 cm'!,
AR A GEL R T R 5.0x1075 em™!, AR O 1.0 cm3s! T
HFzbohbd. ZHfEL O % Fig. 15,16, 17 1277 .

Fig.14 NEA XYZ benchmark problems (Problem 3).

R 3 x = 5, z = 5Dyl 5 1(3A), y =55, z= 5D
x# 7 1A (3B), vy =95,z =350 x#i F GO OV TEH X
BRTW5D. HELBEBESZEOE AL, FHEK RIS
fiRlZ 1%L FTCRLS —#& U7z, £72, FHERMEIX 1 B
TThot-. WELWTREMEN S BHE O AT, ylli s
M(3A)B & Ol 5 [ (3B)IC D W TH K 20%FLFE TH -
7208, xWhFMGC)TIL 40%RE LML, PCITLD
FHEEERIT 3A, 3B TIX 500 RS, 3C TIX 1927 B &
EDole,3CHETIIA vy V22 Z<RELEEZDT
5. XU M&ET Problem 3 T, H#ERAGERERN CHE
HEHENAECTHDI Z EBNREN. £, HEHE
T H N naFHE a— K S-Monte @D FHE#E R & F8 TR,
FHELRE RIS I & A RTRR 2 10% LA FC—8 L, #H5R
X 886 o CThH -7z

1.E+01
1.E+00
© o
1.E-01
5
o ® Refnoscat
1.E-02 @® Refscat
S-TX no scat
1.E-03 ——S-TX scat ®
....... S-Monte
1.E-04
0 20 40 60 80 100
Ycm

Fig. 15 Comparison of the reference solution, S-TX, and S-
Monte results for fluxes along the 3A line for Problem 3.
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Fig. 16 Comparison of the reference solution, S-TX, and S-
Monte results for fluxes along the 3B line for Problem 3.
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b ® Refnoscat ® °
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Fig, 17 Comparison of the reference solution, S-TX, and S-
Monte results for fluxes along the 3C line for Problem 3.

OCo N a7 VU —hTay 7HicHy, ROV
a7 U — NERIEOIMAT y RO EBRE O FHE A
B% S-TX, PHITS 'V 5 X T8 S-Monte T # L 7= (Fig.
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1.E+00
= 60 o 113
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Fig. 18 Comparison of S-TX, PHITS, and S-Monte results of
effective dose with concrete shielding configurations for the
3D-XYZ system.
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Fig. 19 XYZ configuration simulating a shielding shape.
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by

Tetsuo MATSUMURA™ and Takanori KAMEYAMA "2
(Received on April 10, 2026 and accepted on July 13, 2026)

Abstract
We have developed the nuclides generation and depletion calculation code for educational purposes: S-Decay2.0
by revising the S-Decay code. We used the JENDL Decay Data File 2015 and two-group cross section library created
from the multi-group cross section library MATXSLIB-J40. We calculated the nuclide composition, gamma ray
intensity and decay heat for PWR and BWR fuels using the S-Decay2.0 code. We confirmed that the two-group cross
section library can apply to the various calculations in common for PWR and BWR fuels, or for the different

moderator void fractions in BWR fuels.

Keywords: Nuclide generation and depletion, Neutron, Gamma ray, Decay heat, Excel + VBA, Bateman method
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BN O T B PERE R OO BT R, W RE, REEAE,
BRI X D i b w7 & OB IR I kE Rk T O
WIEL MR EOLEFMOERETH D, B IEZEED
ARk - R EZ, FEREONFEERHE - FOA
VAN —NAEE T  flEIZF T D 72 %, Microsoft £k
Excel + VBA ZH W=D AR « piEEHE a2 — K S-
Decay % L7= V.

BE e O AL, TR TG E RET S
FRFFERNOFETF AT SO % 1F, S-Decay T
VAR B R 75 PWR - 3 i 7K R 7-JF BWR D SR 4,
BWR DM AR A FREOKET —% 747V 2 #FET
DRMENRDH ST, TRHDOET—2 74710 OfFEER
BT 5720, mlEE s B 2 BEo T fE & A
L, mERLARO 2 BHETHET AN FLER
O 5 EERIZ S-Decay & 7T L, S-Decay2.0 & L7z. 72,
KRS — % 5 4 75 U JENDL Decay Data File 2015
D, LRI T A 75 U MATXSLIB-J40 Y, #%4y%44 ik
WIN#F — # 7 7 A /L Fission Yields Data File 20114, W
ERR Y R 7 5 — & % s 7= ICRP Publication 119 973 ¥
DITATZIVT—FEFH L.

B R 0 B - R o MR IR, IR 2
Bateman {EA B A L, fEER - HRFEZ Sl Cidir
PHEEZHEHAT2Z2 T, EN6OREARREL TS D,

*1 PowerM
*2 HERR 7 st B

2. RFHDABELPHEFRIG

B PRI BT ) TREX OREZ R Z L, £ D
BRIy B A& 9% . S-Decay2.0 Tl Table 1 2/~ )5
FREOMEEXBET S, PAE, BRAEIZO VT, EE
REE L hEIRRE D (¥Ba & B7™Ba 72 &) 2 XRIT 5.

HPEF—R TS D 5 BH(n, y) & (n, 2n) S22 W T
IR EE L IR BB~ DB LA KB L, F oMz
(n,p), (n,a), (n, NKIEZEHBET 5. Table | IZITHEEFE
DFRFHEES Z, BERA L LT, BEFEORERL LOH
MHFRISIC & DRFE S, BREOZILRT.

H &2

Table 1 Types of decays and neutron reactions in S-Decay2.0.

Decay type of nuclide (Z, 4)

B decay (ground /excited level) Z+1 A
B"decay (ground /excited level) Z-1 A

o decay Z-2 A-4
y decay i.e. IT (isomeric transition) Y4 A
B~ decay + neutron Z+1 A-1
Spontaneous fission - -
Neutron reaction type of nuclide (Z, 4)

(n,y) (ground/ excited level) Y4 A+1
(n, 2n) (ground / excited level) Y4 A-1
(n, p) Z-1 A
(n, ) Z-2 A-3
(Il, f) - -
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5@), SN TRDDZENTED. mEREIL 1.8554eV LA
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Vo 1 R R BEFE 1 L o TZE 5. S-Decay2.0 i% 23U,
238 240py 242py 5 KON 2Am DEFEDHIE R L Oy 2l
Wi FE L2 D WD TR TR BEE IR O E 51T -
T35,

at,(BU) = ot (1 + Cy; BU). (13)
T I T, Cy;lE Table 2 ICRTHIIEMRE, BUILIANEE
(MWd/kg) TH 5. HETREERM O 235U, 29Pu,Pu 5
XN 2MCm D% & RHEZ, MVP-BURN T3R8 7= Z0R b
TR Rl DR BEBEARAF I % L 7=, Fig. 2 I BWR T®
240pu. D ZAFES BT A O R BE R IE OBl &2 3. L,
20Py (ZOWTIEMIED FIR%E MVP-BURN OFEHEN 5
04 LLTWVWS.

Table 2 Correction coefficients of micro-cross sections for
thermal neutron with burnup change by each reactor type.

Type 235U ZSRU 240Pu 242Pu 243Am
BWR UOX 0.002 0.0025 | -0.012 | -0.03 0
BWR MOX 0.001 0.01 -0.05 -0.03 | -0.005
PWR UOX -0.0005 0.007 -0.008 | -0.05 0.005
PWR MOX 0.003 0.1 -0.012 | -0.05 | -0.005

1600
— 1400 J\ —e—MVP-Burn
3 1200 Correction
g 1000
= 800
(8]
& 600 —
a
S 400
© 200
0
0 10 20 30 40 50 60

Burn up(MWd/kgU)

Fig. 2 Burnup correction of 2*°Pu thermal capture cross section.
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25U M 4.0%0D BWR ERBEE (LA T v 7 3 © UOX
WEE, Pu ELE 4.0% D BWR-MOX #A £ Table 3)¥, 235U
IRAHE 4.7%0D PWR &ABEEL A 7 » 7 2 REE, Pu E1k
& 10.0% PWR-MOX #¥H(Table 4)¥D & £ L EHR
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Table 3 BWR fuel cell parameters.®)
Fuel assembly parameters

Pitch (cm) 1.440
Radius of pellet (cm) 0.490
Outer radius of cladding tube (cm) 0.560
Thickness of cladding tube (cm) 0.070
Number density BWR UOX (barn!'-cm!)
B4y 8.0530E-6
By 8.8880E-4
Fuel By 5.4190E-6
2387 2.1040E-2
150 4.4380E-2
Cladding tube Zr 4.3371E-2
1
1
1
e | e
Number density BWR MOX (barn!-cm!)
34U 1.991E-6
235y 2.487E-4
BsyY 1.660E-6
B8y 2.111E-2
238py 1.361E-5
Fuel B39py 5.205E-4
240py 2.351E-4
241py 7.318E-5
242py 3.511E-5
2 Am 7.206E-6
10 4.466E-2
1
a0 o
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Table 4 PWR fuel cell parameters.®)

Fuel assembly parameters 25 MVP U235 S-Decay U235 - = -ORLIB U235
. —— MVP Pu239 —e—S-Decay Pu239 - m -ORLIB Pu239
Pltch (cm) 1.265 —+— MVP Pu240 —e—S-Decay Pu240 - m - ORLIB Pu240
Radius of pellet (cm) 0.412 50
Outer radius of cladding tube (cm) 0.476 o
Thickness of cladding tube (cm) 0.064 >
Number density PWR UOX (barn!-cm!) i
55y 1.072E-3 i 15
Fuel 38y 2.146E-2 &
'°0 4.505E-2 =
Zr 3.786E-2 —10
Cladding tube | Fe 2.382E-4 %H
Cr 6.770E-5 s
'H 5.572E-2 0.5
10 2.786E-2
10 4.592E-6
Moderator Ni 3.688E-4 0.0
Cr 1.609E-4 10 20 30 40 50 60
Fe 1.306E-4 Burn-up (MWd/kgHM)
Number density PWR MOX (barn'!-cm) (b) BWR MOX fuel
235U 4.104E-5 <0
238U 2022E-2 MVP U235 S-Decay U235 - m -ORLIB U235
238py 4.731E-5 45 |\ —+—MVPPu239  —e—S-Decay Pu239 - m —ORLIB Pu239
239py 1.223E-3 \\ —+—MVPPu240  —e—S-Decay Pu240 - m -ORLIB Pu240
Fuel 240py 5.586E-4 FR Y
241py 2.069E-4 35
242py 1.418E-4 ] N
24 Am 6.007E-5 E%K 3.0 N\
10 4.500E-2 B, Ny
E
Fig. 3 |2 B30 4 FEEOBEHT S\ T, 235U, 29y 8 L O ﬁ“’ "
20py FLRHI G OIRBEE LML 2 7T FRE = — F L b i 15 S
LD BRBERE et bk & 720, WABER I EOL (MREEEE : BWR 10 RNt
55MWd/kg, PWR 62 MWd/kg) CH&J5 71D E &5 &1 I S M N
MVP-BURN 2% L T S-Decay2.0 C 2% #, ORLIB T 0 s
5%DEIZE ST, ENENL—HLT. 0.0
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Burn-up (MWd/kgU)
>0 MVP U235 S-Decay U235 - ~ORLIB U235 (c) PWR UOX fuel
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Fig. 3 Comparison of major nuclide compositions with burnup
change.
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Fig. 4 Comparison of 2*°Pu compositions with burnup change
(void ratio dependence).
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KREiD ARy b IR T — ¥ SNY & Vv T(18)
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Table 5 Major nuclide ratios (S-Decay2.0 / MVP-BURN) at
EOL.

Fuel BWR BWR | PWR | PWR
type UOoX MOX | UOX | MOX
Void

. 0% 40% 70% 40% - -
ratio

Biy 1.06 1.04 1.01 1.01 0.98 0.96
B3y 1.09 1.02 | 0.95 1.01 1.01 1.01
By 098 | 097 | 0.96 1.00 | 0.96 | 0.99
By 1.19 1.26 1.26 | 0.98 1.21 0.76
B8y 1.00 1.00 1.00 1.00 1.00 1.00
ZNp 1.14 1.23 1.32 1.05 1.29 | 0.83
B9Np 0.96 | 097 | 098 1.01 0.99 1.16
238py 1.21 1.14 1.08 0.96 1.06 | 0.94
239Pu 0.99 1.00 | 0.98 0.98 | 0.97 1.00
240py 0.88 1.03 1.18 1.02 | 0.97 1.02
241py 1.08 1.02 | 092 | 099 | 096 | 0.90
242py 1.04 | 096 | 0.90 | 0.81 1.00 | 0.67
1AM 1.01 1.01 0.96 1.07 1.00 1.29
242Am 1.08 1.02 | 0.93 0.99 | 0.97 1.04
MImAm | 1.26 1.12 | 0.95 1.02 | 0.98 1.03
243Am 0.90 1.01 1.06 1.74 | 094 | 2.34
242Cm 1.13 1.04 | 0.94 1.00 | 0.98 1.03
243Cm 1.10 1.02 | 0.88 0.97 | 091 0.90
244Cm 1.23 1.04 | 0.85 1.03 0.98 1.07

Table 6 Spontaneous neutron yield data (SNY).!'D

Nuclides Yield (s'g!) v value
232Th 7.13E-08 1.500
32y 3.87E-02 1.710
23y 3.68E-04 1.750
234y 6.78E-03 1.800
235y 1.07E-05 1.870
2361 4.28E-03 1.900
2383y 1.36E-02 2.000
23"Np 1.14E-04 2.040
238py 2.59E+03 2.210
239py 1.61E-02 2.320
240py 1.03E+03 2.151
241py 2.06E-03 2.250
242py 1.72E+03 2.141
241 Am 1.14E+00 2.500
242Cm 1.98E+07 2.540
244Cm 1.10E+07 2.720
249Bk 1.00E+05 3.400
22Cf 2.31E+12 3.759

BWR #&EHE L O PWR kLD, UOX Bk & MOX #R¥)
IZOWT, BEEBOBAMIM 5 £ E TORERA L kT



BE FAREA AR -+ fREEE A = — N S-Decay D71 S-Decay2.0

SREE DLk & Fig. 5, Fig.6 [ZRd . HEEE, HREHH
k38 4% & b S-Decay2.0 & ORLIB [I#42 10%7F2 &
DFET—F L7-. S-Decay2.0 & ORLIB IZ & % F-HED %=
BT FHERES, BRESHPUETFRERTH D
Mem O REISOHEZICERNT S, LTV
AR - AR HPETRERDT —F RX—ADHER
IZEoTHRBIND.

0.14
012 —e— S-Decay UOX
= 0.10 - ® - ORLIB UOX
- .
& 0.08 [ —o—S-Decay MOX
T ORLIB MOX
>. 0.06
3
8 0.04
0.02
0.00
1 2 3 4 5
Cooling time(year)
(a) BWR
0.20
. —e— S-Decay UOX
2015 - m - ORLIB UOX
© —e— S-Decay MOX
£ 0.10
T ORLIB MOX
>
8 S~
2 005 esss n —
h
0.00
1 2 3 4 5
Cooling time(year)

(b) PWR
Fig. 5 Comparison of decay heats with burnup change.
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Fig. 6 Comparison of neutron emissions with burnup change.
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Fig. 7 Energy distribution of gamma ray intensity in stored
fuel.
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Fig. 9 Comparison of radioactive hazard.
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Table 7 Amount of ®°Co production mass.

Fuel type BWR BWR Thermal
Uox MOX neutron only
S-Decay2.0 (g) 0.01448 0.00929 0.048618
(@F /9T =R) (4.756) (17.65) ()
ORLIBJ40 (g) 0.01568 0.01287 -
MVP (g) 0.01589 0.01084 -
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Abstract

Lithium manganese phosphate (LiMnPO4) was synthesized by a microwave-assisted method, and the synthesis
conditions as well as its electrochemical properties were systematically investigated. It was found that
single-phase LiMnPOu4 could be successfully obtained by microwave irradiation at 500 W for 10 min under an Ar
atmosphere with the addition of 3.0 mass% acetylene black (AB). The synthesized LiMnPOs consisted of
particles with sizes ranging from 100 to 150 nm. Electrochemical measurements revealed a high operating
voltage of approximately 4.0 V; however, the initial discharge capacity was limited to 24 mA-h-g™', which is
significantly lower than the theoretical value. To improve the electrochemical performance, a carbon coating was
applied to the LiMnPOa. particles using a polyvinyl alcohol (PVA) solution followed by heat treatment. As a
result, the discharge capacity was significantly enhanced to 96 mA-h- g™ due to improved electronic conductivity.
These results demonstrate that the microwave-assisted method is an effective approach for the rapid synthesis of
LiMnPOs, and that carbon coating is a promising strategy to enhance its electrochemical performance. Further
optimization of particle morphology and carbon coating is expected to achieve higher capacity and improved

battery performance.

Keywords: Lithium manganese phosphate, Cathode material, Microwave-assisted method
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Fig. 1 XRD patterns of samples synthesized at a
microwave output of 700 W for 10 min under an Ar
atmosphere using starting materials containing (a) 2.0
mass% AB, (b) 2.5 mass% AB, and (c) 3.0 mass% AB.
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Fig. 2 XRD patterns of samples synthesized from starting
materials containing 3.0 mass% AB under an Ar
atmosphere at a microwave output of 700 W for 10 min.
The compositions of the starting materials are (a)
Li1.2MnPOs, (b) Li1.4MnPO4, and (¢) Li1.sMnPO4.
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Fig. 3 Surface temperature profiles of samples synthesized
from starting materials containing 3.0 mass% AB under an
Ar atmosphere at microwave outputs of (a) 400 W, (b) 500
W, and (c) 700 W.
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Fig. 4 XRD patterns of samples synthesized from starting
materials containing 3.0 mass% AB under an Ar atmosphere
at microwave outputs of (a) 400 W, (b) 500 W, and (c) 700
W for 10 min.
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Table 1 Summary of XRD results for samples synthesized by the microwave-assisted method.

Microwave Amount of acetylene black(AB) added to the starting material (mass%o)

Output 2.0 2.5 3.0 3.5
NH,H,PO,, P,0;  NH;H,PO, P,0s  LiMnPO,

400W . . . . . melt
LIMHPO4, L13PO4 LIMUPO4, L13PO4 L13P04
NH,H,PO,, P,O;  LiMnPO,, LisPO, _

500W . . LiMnPO, melt
LanPO4, L13PO4 NH4H2P04, P205
NH,H,PO,, LiPO, NHHPO, LiPO, o

700W  LiMnPO,, LiPO, LiMnPO,, LiPO, melt

MH2P207

Mn304 Mn304

Transmitance / %

3400 2800 2200 1600 1000

Wave Number / c:m-1

Fig. 5 FT-IR spectra of (a) the starting material containing
3.0 mass% AB and (b) LiMnPO. synthesized by the
microwave-assisted method.

(1) —NHs4 band (2) C=0 band (3) PO4*- band
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Fig. 6 SEM image of LiMnPOs synthesized from starting
materials containing 3.0 mass% AB under an Ar
atmosphere at a microwave output of 500 W for 10 min.
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Fig. 7 Discharge curves from the 1st to 5th cycles of
LiMnPOs synthesized by the microwave-assisted method.
Measurements were performed at 25 °C with a cutoff
voltage range of 2.5-4.5 V and a current density of 20
mA g
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Fig. 8 Discharge curves of microwave-synthesized
LiMnPOs particles after carbonization using (a) 0 mass%
PVA solution, (b) 10 mass% PVA solution, and (c) 25
mass% PVA solution.
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Fig. 9 (a) SEM and (b) TEM images of microwave-
synthesized LiMnPO. particles carbonized using a 25

mass% PVA solution..
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Abstract
This study investigates the effect of gas injection location on downstream plasma behavior and detached plasma

formation in the linear divertor simulator TPDsheet-U. By systematically varying the gas injection position among

upstream, midstream, and downstream locations, electron temperature, electron density, and Balmer series optical

emission intensities were measured as a function of downstream gas pressure. The results show that upstream gas

injection induces a pronounced decline in electron temperature and density at relatively low gas pressures, indicating

an earlier onset of detachment compared to downstream injection. Balmer series emission analysis further reveals

that the gas injection position alters the pressure at which the emission intensity peaks, suggesting differences in

neutral-particle collision and electron-ion recombination processes. A comparison of the electron-ion energy

relaxation time and particle confinement time indicates that a longer characteristic transport length corresponding to

upstream injection promotes conditions where energy relaxation dominates over particle transport, thereby
facilitating detachment formation. These findings provide new insights into how the configuration of gas injection

governs divertor plasma behavior and offer guidance for optimizing gas supply conditions in future fusion devices.

Keywords: Detached plasma, Gas injection location, Linear diverter device
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Fig. 1 Schematic of the experimental setup for TPDsheet-U.
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Visualization of Meniscus Formation and Lubricant Film Flow by Inner-Side
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Observation in a Parallel-Axis Traction Drive under High-Speed Rotation
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Abstract

As automobile electrification advances, drive motors must operate at higher rotational speeds, increasing the need for
reduction mechanisms suitable for these conditions. Parallel-axis traction drives are promising for ultra-high-speed reduction
because they offer low vibration, low churning loss, and favorable performance under high-speed, low-torque operation.
However, lubrication near the contact region, especially meniscus formation and lubricant-film flow, remains insufficiently
understood. This study developed a high-speed visualization system to observe the contact region from inside a parallel-axis
traction drive through a sapphire ring. The system combined a transparent ring, an internal mirror, and a high-speed camera,
enabling direct visualization of meniscus formation and lubricant flow at driven-side speeds of up to 10,000 rpm. The effects of
rolling direction and oil-supply pressure were examined. The meniscus contracted as peripheral speed increased in both the
engagement and disengagement directions. In the disengagement direction, a characteristic cavitation structure appeared and
changed systematically with speed. Telecentric-lens observations confirmed this contraction and revealed periodic fluctuations
in the contact outline. Lower oil-supply pressure further reduced meniscus size, indicating enhanced inlet starvation. At 10,000
rpm (34 m/s), the roller surface temperature increased by 25°C (K), while the supply oil temperature rose by more than 10°C
(K). Thus, the direction of lubrication and oil supply strongly influences meniscus morphology, lubricant flow, cavitation, and
thermal response.

Keywords: Parallel-axis traction drive, EHL lubrication, Meniscus, Lubricant film flow, Cavitation, High-speed

visualization, Thermal behavior
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velocity 12 7.4 5.9 5.5

[m/s]

2.3 JREHIE

AEREE T, Mo —JER LMD 2EEE2ERA
LTWb Tz, BEE OB EN ZRET 22 &
DR TH-T-. TD=D, RKHFFETIEIHe —F Bz
ENEXFARRE L e — 7 RimiEE 20 E L. Fig.3 IR E
B E % OAERS 277,

WIZ, MHEEVWFRBLXOLRANTMEERTD.
Fig3 IZR T L 512, AWV mEiL, MEICH TS
7o VT R U CEIRIR S BRI A A T H & FR .
—J7, RSN L, Mo g et L Clal
AN WAT T D hmaEid. b oMEL, HHEO
HEWVREEZZEZICLTHWEZLOTHD.

EEEFMC BT D BENRETE T 5720, IArsE
WHANZ B W CRmIRERE 2 Fh Uz, EREMFIT,
J AN 92.5mm, FHIHE 3.5L/min, HEENHIEE 34
m/s (10,000 rpm), FIHIEE 25°C(298.15K) & L, HIE
BRI 1 R E L7z, 72, G HMIEORIFE/L S R
TRAER L, [EHRICRE D5 RN W S B R 2RI R IE S
AT L7z,

3. RBERBLUER
3.0 BMBAANAZZARBRICRET HE

Fig.4 12, 105mm L > X% HAWTHRE L7588 5 H
WZRT2MNOAEERERZRT. ALY, DHEAEW

Nozzle Ribbon type

\ﬂ thermocounle

Engagement

Contact point

Disengagement

Sapphire ring

Steel roller

Fig. 3 Outline of temperature measurement

FB LA NFTHOWNTRIZE N TS, EEOH
INZfE S TA = A ADBKENT DEABP RSN, 2
DOBMIE, EAZESEMEE S L LB O AT AL RO
G OEHEE L TEY, AUFE TR L 2R,
R [EHE TN 33 T B Bl T 45 0 MR AY 7o I i 26 B) & i
Bt x TnbdZ Lt ERTHOEEI LS. 22T

R T 27.7 um/pixel R DITRT LT, BARIEE 10,000
rpm(34.6 m/s)IFICFENEIEM 50 us THAHZ EN D, B
B3R 1.75mm £ 5. koT, 1.75 mm LA FOEHIT
A &, PIV SRHTEEHI D WARATIC AW B 1E & DR JE
FHBTERVLDOD, A=AD ADOIEIIRETHH 9
mm THDHIENE, A=AD AR HA0, IR W
HONBEEHERT DT+ THDEEXD.

Fig.d ODNHEWHFRIZER T2 &, FEEOHEMZ LN,
PRI ISR S 0 D AR BEIBIT AR 2 ITHE/ N LT, F
7o, BITICE B O R W A & PR T ROk OB
IREME LT b, REIZHEK L., ZoE, SE®H
ST, A=AA AR N — FIRICHEEL L 72 B RE
~EBEB L. ZoRREMNRT, BEO EFICHES TH
il mT S~ O AR IREE N L L, ZORERE L CTHfh
EJED DA = AN AR EE KIT LIz b o L fiffRT
5. EHIC, EREMGME CIXREHEDO ZHRERN LY
BWEEETBEIN TS Z LD, KIFFETHED S
AR E I, FEOREBIINZ T, Firimasfitic
A OREESRIENB G LTV FTREMEA .

—7, Fig. 4 OB NF M TlE, Z48 Loz LD
BLEZLMET 26.6 m/s (9 8,000rpm) £ TICRES LD
OO, ELIETRXTOEFICBNW Ty ET—2 a3 v
AR SN, A=A ABRICERT S &, JAE
DAL - T EEICAIR DL Y 28 5 AT Rk
SN, TOBFITIE, IEEVWHNTHRES W —
FIRICEEL L 2R AR b, &6, B#Eo EH
Ly ETr—v g VEBIIIERL, RIS L%
#iE & ORI M < 2 DM Z R L7243, 26.6 m/s 12
BWTHEF vy EF—3 g IS S,

DXL, VATEEMR OB T IR
WTHBMBIZRDOLNELDOTHY, MIHEDS S, #
fil R R0 A O =R e, 3 X OVEAT R A O Sk 1
DEEHICEBE LR TOIFRERDS. 2L,
BERZESGEMICB O TY, HAWIT R CTITEAE S
N CHlE L7 MAE AR T 2RERREINT
WBHUO U7 T, BIEHEEE S OITIEKR LS AI



AR T OSFEATIR - T 7 2 a v BT A 7128610 2 WEARIBIEIC X 5 A =20 ATEAUE & ONHIRRE) O "L

(1) 6.5 m/s

Cavitation

(i) 6.5 m/s (i) 13.2 m/s

(iii) 19.9 m/s

(iii) 19.9 m/s

(v) 34.6 m/s

(a)Engagement

(iv) 26.7 m/s (v) 34.6 m/s

(b)Disengagement

Fig. 4 Visualization results of lubricant flow for each lubrication direction obtained using a 105 mm lens
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Fig. 5 Visualization results obtained using telecentric lenses with different magnifications
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Fig. 6 Visualization results of lubricant flow with changes in oil supply pressure in the engagement direction
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Fig. 7 Temperature measurement results at a rolling speed of 34 m/s in the engagement direction
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Abstract

In recent years, as environmental regulations have tightened, the electrification of gasoline-powered vehicles
has been advancing, and efforts are underway to gradually reduce the number of internal combustion engine vehicles
in order to achieve carbon neutrality. While the electrification of automobiles is expected to accelerate further in the
future, internal combustion engines will continue to be used, necessitating further improvements in their performance.
Since internal combustion engines are machines that convert thermal energy into work, thermal efficiency is a
critically important factor. Improving combustion efficiency is expected to lead to further enhancements in engine
performance. To achieve this, it is necessary to introduce a large volume of air into the cylinders and burn it to
generate thermal energy. Furthermore, in multi-cylinder engines, differences in intake conditions between cylinders
can lead to variations in performance among cylinders. Therefore, in this study, to evaluate the intake air distribution
among cylinders in a multi-cylinder engine, we focused on the geometry of the intake system and conducted
fundamental research on the effects of geometry on intake performance using CFD analysis and engine bench tests.
The results revealed that the geometry of the intake system affects the distribution of intake air among cylinders, and
that this unevenness is a contributing factor to differences in combustion conditions between cylinders.

Keywords: Heat engine, Spark ignition engine, Intake manifold, Air restrictor, Surge tank
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Table 1 Specifications of GSX-R600

SUZUKI
Manufacturer MOTOR
CORPORATION
Model GSX-R600

4 stroke DOHC

Engine model water-cooled in-line

4 cylinder
Engine displacement[cc] 599
Bore[mm] 67
Stroke[mm] 42.5
Compression ratio 12.8:1
Firing order 1-2-4-+3
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Fig. 22 Spark plug in each cylinder after experiment

Fig. 23 No.3 piston
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Abstract

In recent years, ultra-compact electric vehicles (EVs), which are one- to two-seater electric vehicles, have gained
attention as a new mode of transportation. These vehicles not only have a low environmental impact but are also
expected to become widespread as a means of transportation in areas where public transportation is inconvenient.
However, due to their limited interior space, it is not feasible to implement interior noise countermeasures using
soundproofing or sound-absorbing materials. Furthermore, some luxury vehicles are equipped with active noise
control (ANC) systems that reduce noise pressure levels by emitting sound waves of equal amplitude but opposite
phase to the noise. Implementing ANC-based noise control in such vehicles requires installing speakers capable of
producing loud, high-quality control sound waves inside the cabin, making adaptation to the confined spaces of ultra-
compact EVs difficult. Previous investigations have realized noise cancellation control for compact rectangular
enclosed spaces using wall vibrations generated by giant magnetostrictive actuators. However, while this ANC system
investigated control algorithms for varying acoustic characteristics like cabin noise and vibration characteristics
based on actuator placement, it did not examine vibration points that occupants find comfortable. Although vibration
points with confirmed noise reduction effects exist, the tendencies and characteristics of vibration points that people
find comfortable have not been determined. Therefore, this paper aims to develop a new ANC system for ultra-
compact EVs. To identify vibration points that humans find comfortable, it specifies the frequency components of
each vibration point on the ceiling using the power spectral density PSD method. Based on this, it identifies vibration
points where the PSD is 99% or higher and uses questionnaires employing the Visual Analog Scale (VAS) and Likert
scale, and EEG-based comfort assessments. Evaluations were conducted for each vibration point and from the
position of the head relative to the ceiling.

Keywords: Ultra-compact EV, Giant magnetostrictive actuator, Active noise control system, LMS algorithm,Noise
reduction, Brain wave, VAS
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iant magnetostrictive actuator.
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Fig.2 ANC system for ultra-compact EV using
a giant magnetostrictive actuator.
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Fig. 3 Signal flow diagram of the LMS-Based ANC.
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Table 1 Likert method results
Experiment
collaborator A B C D
Question
Q1 More 30 minutes More an hour More an hour Not used
Q2 I'm not used to the noise|I'm used to it being noisy |I'm used to it being noisy |I'm not used to the noise
Q3 Feet of daily life Commuting to school Commuting to school Means of transportation
Can be moved easil Can be moved easily It doesn't take much Can be moved easily
Q4 Engine sound Y Less crowded time It doesn't take much
g Less vibration Less crowded time
| I
1 1
Discomfort 0 Discomfort 100

No discomfort at all

Fig. 10 VAS paper
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Development of a Linear Motor for Active Seat Suspension for Ultra-Compact
Vehicles
(Fundamental Consideration on Suppression of Thrust Fluctuation during Masking)

by

Shinobu KASAMATSU™2, Ryoga KATSUMATA **, Ding WANG ", Kotaka YANAGIHARA™
Kyosuke MURAOKA™, Takumu TAKAYAMA™ 2, Wenbao WU ™2, Keigo IKEDA™
Ayato ENDO™, Takayoshi NARITA™ and Hideaki KATO"
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Abstract

An active seat suspension using a voice coil motor (VCM) is proposed to reduce passenger vibration in an ultra-
compact vehicle. The VCM has high thrust capability and a simple structure. We have reported that active seat
suspension improves ride comfort by suppressing the vibration input to the occupant. On the other hand, displacement
of the moving parts of the VCM causes some of the coils to move out of the range of the permanent magnets, resulting
in partial loss of the magnetic field and a reduction in thrust, which causes fluctuations in thrust. The main component
of an active seat suspension is the VCM. Considering that the body of an ultra-compact vehicle is compact and the
mounting range is limited, a compact, lightweight VCM with low energy loss must be designed. In this report, we
focus on the length of the permanent magnets and investigate the thrust fluctuation of the VCM due to differences in
magnet length by simulation as a basic study.

Keywords: Voice coil motor, Ultra-compact electric vehicle, Active seat suspension, Magnetic field analysis
Thrust characteristics
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Fig. 6 Equivalent circuit structure of the voice coil motor.

Table 1 Specifications of the voice coil motor.

Permanent magnet (PM) NEOMAX-46BH
Number of PMs 4
Remanence of PM 1.2T
Number of coils 2
Number of turns 990
Material of yoke SS400
Circuit resistance 6.1 Q
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Optimizing Airplane Parking Spots at Haneda Airport to
Reduce Passenger Time Burden

by
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Abstract
This study aims to alleviate passenger time burden at Haneda Airport by optimizing airplane parking spots. In

this research, “passenger time burden” is defined as the time between landing and arrival at the terminal. The primary

objective is to mitigate this time burden by shortening the required travel time. Specifically, the study focuses on

spot assignment optimization by dynamically reassigning spots in response to real-time operational conditions. This

approach effectively eliminates bottleneck delays, such as waiting for an available spot caused by departure delays

of preceding aircraft. By implementing this optimization, the research demonstrates a significant reduction in the

average travel time per passenger compared to the original schedule. The results indicate that the proposed method

not only resolves standby times but also decreases the number of aircraft assigned to remote spots requiring bus

transfer. Consequently, this study provides a practical and effective framework for improving the passenger

experience and enhancing the operational efficiency of major hub airports during periods of tactical delay.

Keywords: Air traffic management, Tokyo International Airport, Spot assignment optimization, Passenger time burden

reduction
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-+ Bridge-connected spot

*+ Bus-access spot

-+ Bus arrival point

- Runway exit point

-+ Landing line

-+ Bus route

Table 1
of the 41 airplanes arrived by 10:00

A

[ £ NI =Pt

Fig.2 Haneda airport Terminal 2 spot layout

Schedule, spot used and airline for some

% 2024 FEOPIHZEHRIZIB T DENROBIEEA 7Y 2 — v
AL,

Airplane No. Arr. time | Spot No. Dep. time Airline
1 8:10 20 8:55 ALA 3.3 EEHS LU/ REMEERE
2 8:10 2 8:55 ALA AL TIL, BEREHO LN EIEROEITRRI 2B LT
: e A2 &, BEUONRARR Y MEFOEE D/ A FlERE
13 [ 830 13 [ 925 ALA % RS E 5701, &M 40 OFREI Py 2RET 5.
: Table 3 TR A HRRICERE SRR 2D LT LT
= o0 = o8 ALA BELEBRE OO P EKDS.
i 9:05 1 9-45 ALC Onld, 40%7>5 100% DFEPH T, 10%HALTT > &7 AR
25 9:05 27 9:45 ALA TE L, JERES T U C o/ NS L T 2910 Ch &
26 9:10 28 10:10 ALA <P, AEE LT
27 %:10 36 1005 | ALA 72D 2 T TR B L SR ICRE L F T
i DR O Z N AT Tow LEFEL, ¥T7 v 75K
0 [ o1s [ 25 | 955 [ ALC BUHE NS0 2, /S AOTH FAISHE A %72
’ AR ERELT, AI6F, T2Db T, = 6P.ET 5.
2 o o s ALA ERABICAT RO, BTk, TEH, B L0V IR
[EFRE] % Table 4 (2R,
Table 2 Schedule, planned spot and airline for optimization target airplanes
pﬁﬁe Atﬁl\éal f;(:t D;P:f Airline pﬁlﬁe A;?;l‘;al f;gt D;ﬁzr Airline pf;ltfe A;?;l‘;al ggt D;Frzr Airline
No. No. time No. No. time No. No. time
42 10:00 25 10:40 ALA 58 10:40 3 11:45 ALA 74 11:25 4 12:10 ALA
43 | 10:00 | 11 10:50 | ALA | 59 | 10:40 | 21 11:45 | ALB 75 | 11225 | 23 12:50 | ALA
44 10:05 10 11:15 ALA 60 10:40 6 12:00 ALA 76 11:30 7 12:20 ALA
45 | 10:05 | 34 | 10:40 | ALC 61 10:45 | 27 | 11:30 | ALA | 77 | 11:30 | 32 | 12225 | ALA
46 10:10 2 11:00 ALA 62 10:45 25 11:35 ALA 78 11:35 13 12:15 ALA
47 10:10 9 10:55 ALA 63 10:50 1 11:40 ALA 79 11:40 24 12:45 ALA
48 10:10 32 11:00 ALA 64 10:55 18 12:15 ALA 80 11:40 27 13:50 ALB
49 10:10 22 11:00 ALA 65 11:00 37 12:00 ALA 81 11:40 2 13:00 ALA
50 | 10:15 | 28 | 11225 | ALA | 66 | 11:05 | 14 | 11:55 | ALA | 82 | 1145 | 20 | 12:30 | ALA
51 10:25 30 11:30 ALA 67 11:10 11 12:00 ALA 83 11:45 29 13:30 ALA
52 | 10:30 | 13 | 11225 | ALA | 68 | 11:10 | 22 | 12:15 | ALA | 84 | 1145 10 | 12225 | ALA
53 10:30 8 12:00 ALA 69 11:10 19 12:00 ALA 85 11:50 26 12:35 ALA
54 | 10:35 | 29 | 11:15 | ALA | 70 | 11:10 | 15 | 12:15 | ALB 86 | 11:55 3 13:10 | ALA
55 10:35 23 11:15 ALB 71 11:20 17 12:05 ALC 87 11:55 30 13:00 ALA
56 10:35 4 11:15 ALA 72 11:20 35 12:05 ALA 88 11:55 25 13:10 ALC
57 10:40 36 11:15 ALB 73 11:25 12 13:00 ALC

-77 -



PIHZEHEOMZEE T AR M RIEGIC X 2 sk O R AR

Table3  Number of seats in each airplane model
Airline Airplane Seat Airline Airplane Seat
model count type count
ALA A320 146 ALA 772 405
ALA A321 194 ALA 773 514
ALA 738 166 ALC 7388 176
ALA 763 270 ALB 763A 288
ALA 789 395 ALB 738A 144
ALA 78X 429

3.4 ARy b T EDFENIERE & BB EIBERT
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LI MIZERED Ty % Table 5 DIEIZIE LT-EE T & LEf
HE1TH.

dy
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M2 &b 20 IBRTERZET 5. BRI, &
W% 2 FEOBEETERO ARy Motz 1 S
L2 2 BIORELFRICE Y 2 BRECETTD. Thbb,
AFSCTH D 10:00 5 12:00 O 2 Koot 5
WAFTTIE, £379:3012 10:00 A5 12:00 [ZEETEDOE
B St RICAR v Mt 24T 9 2%, 11:00 AR D& T &
BEDRR y MIFIRE E L, 10:00 25 11:00 (ZEHETED
WIZERED AR v FOAREHEESHE S, RIZ10:30 (2 11:00 >
5 13:00 (25 kET DML A XTBUC, Ieio HREEERILE
KBS CHREILZAT ). D& & 11:00 25 12:00 (25

FEDOMZEREIHK LTI T TR E SN TV D AR » b
ZHIEWRE UCHAT 5 2 & TRIE(ILEZDIRIETE 5. bk
DIFEIZE D AR b OEERE LR 5T 5
L &Y 30 DRk o TRY, FEfbicL > TARy b33
EEINZGETYH, e b 30 DRl AR v N EEE
S, BUGOBEIOERIC KA oS 0ERE LTS,

3.6 BrIEH

10:00 726 12:00 O 2 REIZERRT D Ao D Ass DEFE
FORET T BERH OV 2R/ e+ 5720, ArRIB%E
BHRDEIITEFET .

88
Z Wn})nTS
minJ = &=2—— 3)

n=42

T ZICHEBLRE wa 1, FHAR > b EAEE S B DM
DAR Y h~OBEFMZ L 0L L TR/IMETE S &)
ICRRET 5. BARRIZIE, AIE G723 Y 10:30 O F i
{LEFELIZ L0 2Ry F2% 9:30 TORIRIEN B LD 5 ATRENE
B D 1IN 12 FEOEIEHTIEwe= 1.0, 1015 11
BEORIEMTITwa= 1.2 LT 5.

3.7 MZEROEERTE
AWFIETIE, MEIZEMAR Y MY Y TEERT .

Ay~ Au DN, ABOHREIENT-Z EEZEETDH. 20

PEIEIZ L > CEIET DMEENEA TETH o7 AR > b

NEFFRELNZ AN & T, 22< £ TORMERFB N FEAT

5Z kLT, Table 6 IZHATAR Y MEID Y TERT. B

TRADZR RS &, BRSO AR v MRS gD 4%

PUTIZRYT. 2O X5 R IHFEBIETAR v M 22 AR A

THORMICEDP DD L THEAHFY Y TARY hEEOEE

ER L7860 BBEEMEIXJ = 22.42[min] & 72 5.

1. An DI 50 SEBALD 10:50 & 720, ARy k8IC
As3 73 10:30 (ZRIF5T 528, 10:55 [Z AR v kANl Al e
\ZIR D728 25 5y DI B L 70 5.

2. A DHFEN 40 S END 10:40 L7220, 2Ry b 28 12
Aso 78 10115 |[ZHIZET 5 72Y, 10145 IC AR v b M vl hE
(2725728 30 5y DIFEN M B L 70 5.

3. Ay DHFED 60 3iEND 11:05 £720, AR v b 361
As7 3 10140 [ZBIFET 528, 11:10 12 AR v kMl Al g
2725728 30 53 OFRHENVLEL 72 5.

4. Aso DHFED 30 yEEND 10:25 720, ARy k25 1C
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Table 4 Load factors, passenger volumes, and bus boarding/deboarding times for optimization target airplanes
Air Air Ton Air Air Ton Air Air Ton
plane | plane On | Pn [min] plane | plane On Py [min] plane plane On Py [min]
No. type No. type No. type
42 738 40 66 6.6 58 738 90 149 14.9 74 789 80 316 | 31.6
43 789 90 [ 355 ] 355 59 738A 50 72 7.2 75 738 80 132 13.2
44 738 80 | 132] 132 60 738 60 99 9.9 76 A320 40 58 5.8
45 7388 80 | 140 | 14 61 A321 100 | 194 | 194 77 A320 90 131 | 13.1
46 772 80 | 324 | 324 62 789 70 276 | 27.6 78 763 90 243 24.3
47 763 70 | 189 [ 18.9 63 789 90 355 | 35.5 79 A320 60 87 8.7
48 A321 90 [174 | 174 64 A320 80 | 116 | 11.6 80 738A 60 86 8.6
49 763 90 [243 | 243 65 789 50 | 197 | 19.7 81 738 80 132 | 132
50 78X 100 | 429 | 429 66 A321 80 155 15.5 82 772 80 324 | 324
51 78X 60 | 257 | 25.7 67 A321 60 116 11.6 83 A320 100 146 14.6
52 A320 50 | 73 7.3 68 763 90 | 243 | 243 84 A321 50 97 9.7
53 A320 | 100 | 146 | 14.6 69 773 50 | 257 | 257 85 A321 50 97 9.7
54 763 80 | 216 [ 21.6 70 763A 80 230 23 86 738 70 116 11.6
55 763A 70 | 201 | 20.1 71 738S 70 123 12.3 87 773 80 411 41.1
56 763 80 | 216 | 21.6 72 738 100 | 166 | 16.6 88 7388 80 140 14
57 738A | 40 | 57 | 5.7 73 738S 80 | 140 14
Table 5  Travel distance and time for each spot
dk dok Tk dk dok Tk dk dok Tk
SpotNo- |y | k] | gmin] | PPN | ki | km] | [min] | SPOYNO | fkm] | [km] | [min]
1 1.22 - 1.83 14 2.02 - 3.03 27 2.66 | 097 | 6.57
2 1.29 - 1.94 15 2.09 - 3.14 28 2.7 1.08 | 6.89
3 1.37 - 2.06 16 2.17 - 3.26 29 2.12 | 0.63 | 494
4 1.43 - 2.15 17 2.25 - 3.38 30 2.19 ] 0.69 | 5.19
5 1.51 - 2.27 18 2.32 - 3.48 31 2.26 | 0.76 | 5.46
6 1.58 - 2.37 19 2.4 - 3.60 32 233 | 0.83 | 5.74
7 1.65 - 2.48 20 1.29 | 0.62 | 3.67 33 39 0.89 | 597
8 1.7 - 2.55 21 1.36 | 0.55 [ 3.61 34 2.56 | 1.07 | 6.66
9 1.66 - 2.49 22 1.52 | 038 | 3.44 35 2.63 | 1.14 | 693
10 1.59 - 2.39 23 1.59 | 032 | 3.40 36 271 | 121 | 7.22
11 1.92 - 2.88 24 249 | 0.79 | 5.88 37 2.77 | 1.28 | 7.48
12 1.97 - 2.96 25 2.56 | 0.86 | 6.15
13 2.04 - 3.06 26 2.6 | 091 | 6.33

4 BT—H—FIT&DHRARY FExi#ElL

4.1 BIT—H—FF7ILITYRXL
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e FEET 5. lE Y 7= —FW T, IO
BEfRAE AR L TE 7 —U 2 MIRET B0, KRB TILE
RERED Z 7 — Y 2 MIZEL L, BRI A 7 VT LI
—DUFHREE LR L, & OUTHAREA IRIA D KIS A 72
L, 7>, 7=V X MIRFTHIZY 2 MBI 5.
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L, ALAIZTRTHOZARY b, ALBIZAR Y k 9~37,
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YA 7V TlE Swap BERFEIT SN D.

4.4 FRBEEFEOEMEIZIONT

VERR LTt 7 0 75 Ksik et v OEREZIT 2TV
DI ELEMENDDZEITEETHS. —AYT20 OWERK
BELS 5 % — I F A COBBIRZ A ST 570
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WL UCERA L2 SEaiE D Y TAKR Y b EBREY A
7V 5000 [B1FE TOREETH D Ao > D Ass DI E] D 24T
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KT 5 J OB A Fig3 (R d. HRTAR v MEID 2T
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5.2 HBELIEROERE K UFHE

b A F2hE LI AER, B — A7 OV EREERLA A
VR A — )V ETOYEBEIRFRIL, FETEI D 4T
MHH 16 SREME S L, 350 LICETHD L., £2H
FEHGRIE IR T2 AR v M2 EFD ORIT T TR
Sz,

HYT AR Y MEID Y TTEARRR Y hA~EIYETHR
ToRZEREI T 24 T o 7oy, IEEI D YT TIT 21 & D 7e
7o TS, ZhUL, EOMZEHIC Y TX 2721 BERH
DEWARY hEEID LB TEHZLICE>TARAAR Y b &
0 L BEIRFR A E VBT AR v MBEEMIGEIRE T
bEEZLND.

BIOERTAR v MEID B TEIER L, FRRICIERIEN 2 52
Uit 24T > BRI B W T, /R — AY 720 0%
ENIRFRIER 16 S Aite OMEMEDS S A, [RIRRICHRAHS IR 1T 4h

Table 6  Preplanned spot assignment and optimized spot assignment
Airplane No. | Preplanned | Optimized | Airplane No. | Preplanned | Optimized | Airplane No. | Preplanned | Optimized
spot No. spot No. spot No. spot No. spot No. spot No.

42 25 27 58 3 30 74 4 3

43 11 2 59 21 23 75 23 17
44 10 20 60 6 24 76 7 32
45 34 17 61 27 14 77 32 19
46 2 6 62 25 10 78 13 7

47 9 19 63 1 4 79 24 33
48 32 22 64 18 31 80 27 27
49 22 9 65 37 8 81 2 14
50 28 1 66 14 13 82 20 2

51 30 11 67 11 22 83 29 11

52 13 32 68 22 9 84 10 29

53 8 18 69 19 6 85 26 30
54 29 29 70 15 16 86 3 21

55 23 15 71 17 34 87 30 1

56 4 3 72 35 15 88 25 12
57 36 21 73 12 12
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Optimal Control of Dynamic Flow Corridors for Avoidance of Moving Bad Weather

by

Hinano KANEYASU™!' and Masakazu SUZUKI"™
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Abstract: This study applies a dynamic flow corridor to the flight route connecting Haneda and New Chitose airports and
determines the controller parameters for bad weather avoidance route. A flow corridor is a designated airspace connecting
congested airports, in which only aircraft equipped with autonomous interval-management capabilities are permitted to
operate. Within the corridor, aircraft can make autonomous flight decisions without relying on air traffic control, enabling
high-density operations without increasing controller workload in congested airspace. Unlike conventional fixed routes,
dynamic flow corridors allow routes to be adjusted flexibly and in real time in response to weather and other flight conditions.
As a weather model, this study introduces a system that exhibits expansion, contraction, and uniform linear motion. Through
optimization using a genetic algorithm, the controller parameters for dynamic flow-corridor weather avoidance are
determined. The optimization results considering only flight time are compared with those obtained when avoidance time is
additionally included as an evaluation criterion, and the flight time, avoidance time, and resulting trajectories for each aircraft

are clarified.

Keywords: Air traffic management, Dynamic flow corridor, Bad weather avoidance, Controller parameter optimization
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i | x[km] | i | x[km] ] i | x[km]
1 400 11 263 21 126

2 | 386.3 | 12 | 249.3 | 22 | 112.3
3 | 372.6 | 13 | 235.6 | 23 | 98.6
4 | 358.9 |14 |221.9 |24 | 84.9
5 | 345.2 | 15 | 208.2 | 25 | 71.2
6 | 331.5 |16 | 194.5 | 26 | 57.5
7 | 317.8 | 17 | 180.8 | 27 | 43.8
8 | 304.1 |18 | 167.1 ] 28 | 30.1
9 1290.4 |19 | 153.4 29| 16.4
10 | 276.7 | 20 | 139.7 | 30 2.7
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FEFLWEBERK b X H127 5. lEEEE X,
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TILL FO X S ICH T 5. 7od, 2 2 Crkvblale
BREORMFEOREZTRR L, RARBRKE LU TOHR
WAL E RO FIETRT S, £3°, P OXEEX (6),
T DOBFA I BT D x B x ()X (15), (16) TEHES.

x1 (1) = xo(t) — ds(8) = x,(t) —at (15)
x;(t) = x;(0) + vt (16)

FPTx (8) = ;O F RN TP BIFERZ G 2RO D, P D
WL ZE A I R B LT N D, [EIRERR I A RS 0D 72 0 [B138E
DOIRATRE TR & 22528, 2 2 CIXEHE M O BRI T
AR K IT AR IRAT IR A A U CIRAT RER & B 9
5. Py o PP, > Py, P » POFKXM A, AIEE T 58
EHEROFIC Aty MERPICET & L, BERICEE
THETALT OOV LAEZ AN TZENEROEH
B, 5, 2 BT 5. BB, BOLEHTHETO
X & ERRITT S L L THTFREERIZRE DL, &
Trk BIEREZ 2> O B H IR &2 )07 5 Z &2 K 0 |7
RefEI T2 BT 2. BIERFEIL, Ty,=t,—-t;THD.

. BREEEDI-HD
BKo0—1) F—&EHEHER

51 RITBHEOAZEEL-EE

FEPIMMBE T ORELWwE 0 & L, FRITHR O %
T 2EA IOV TEI 7 a—a U R—HIfEEE 5 A —
&%m@kbt.ﬂﬂsmmkb BT L) X
TBWTC, B E 20, FREEBEOSMHEREE 100 & L
T,%zoﬁﬁifﬁﬁxﬁ%ﬁof%%Mt%%%
Table 2 12757
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Table 2 Optimal controller parameters «,f,y,d and
the evaluation value J considering flight time only

a B )4 é J
483|343 ] -6.40 | -6.32 | 24.62

O X7 B [R1RERR B A VO TCIRAT IR B 2R 8 & (R
BET2GA, FIERK A & DT 21 BE»S 77 &
BEDF 5T B L 720, F D OFETRITREM 1L 60.9[min],
SEREEERERT L 30.8[min] Th o7z, T HDI/NT A —H
Wk o T SN Dt =558 5 EGERE K % Fig4d 12
AT B, BARLTWLIHFOERIE, 7r—= ) R—
OHLMTH L. ZORKERITT %G, BEREHERK
@ 260[km] b TR D 200[km]E DO E TE K E < [0
WA THRITRE L 2D, 7un—al N4 DIEFICE
BOMEEPEELZTHZ LIk D.

e N
=00

400 500 600 700

X [km]

200

Fig.4 Avoidance route considering flight time only
at t =55

5.2 OiEEMEEE LGS
Wiz, BEAwE 02 L L, w=0DEL[FEULETEDL
U7 fE B % Table 3 (2R .

Table 3 Optimal controller parameters «,f3,y,d
and the evaluation value J

a B )4 ) J
3.01 [ 2.02 ] 0.80 | -1.42 | 269.6

BoNEEBREO 10 528 oRME(L%E Figs~
Fig.11 (2”7
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Fig.5 Avoidance route at t = 15
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Fig.8 Avoidance route at t = 45
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Fig.9 Avoidance route at t = 55
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Fig.10 Avoidance route at t = 65
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Fig.11 Avoidance route at t = 75

5 B U 7= Bl A [ 38 % 6 A U CRAT IR B 22 I A (] e
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DFF5OE ol RFET D 19,25,35,45,55,65,77 F
D F 7 ¥ o allE S5 1R, MRATRERI, [B1EEREf] % Table 4 (2
RL, O % Fig. 12 ~ Fig18 IR T. &k,
At=0.02[min] = & Q@A EMRTHATEY, KPo
to VX [E13BE B A B ) [min], 1% [ABEAS T F %) [min] & 2% 9.

Table 4 Avoidance direction, flight time,
and avoidance time of aircraft i

Avoidance Flight time Avoidance time

i direction Ty [min] T,; [min]
19 West 61.15 8.2
25 West 61.21 10.5
35 West 61.24 14.5
45 West 61.33 18.2
55 East 61.58 18.0
65 East 62.21 18.4
77 East 61.55 18.7

50"
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200 300 400 500 600 700
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Fig.12 Avoidance flight route of Aircraft No. 19
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Figl3  Avoidance flight route of Aircraft No. 25
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Fig.14  Avoidance flight route of Aircraft No. 35
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E /\
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Fig.15 Avoidance flight route of Aircraft No. 45
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Fig.16  Avoidance flight route of Aircraft No. 55
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Fig.17  Avoidance flight route of Aircraft No. 65
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Fig.18  Avoidance flight route of Aircraft No. 77

FERE LTHELNTFRREZMRITT S 19 BHEID
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CLbig L, [B1EE A 9 B ML ZEE O S RATIRE X 0.5[min]
HEMU 7228, SEYIEGRERE R IE 13.6[min] 8 L 7.
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5.3 EEEROEZLM
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6.2 SROBE
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WEEZEIT EMATH Y, B 35 HERESOHITRE
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HE T 3 WITHI 72 BRI GIE b 5% OMETH 5 .
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Mobility (UAM) & FRIZR TV 5. fF3k UAM A K2
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zetl b oStk A S BET B 720 0, UAM OFEHRK TH 5

UAM =2 R—=2 WO WME BB S LTV DY, ABFZET
Wo T BERBEEBOEN 7 v — 2V F—OHIHFIED,
REBED 772 53, FFRD UAM HEATIZ 6 LT b i wf
BTHLEERD.
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1. [FC®HIC

My undergraduate studies relating to international relations and
early work experience with international firms prepared me for
working and teaching in Japan. In my early experience, I taught
Academic English at universities and Business English, including
Medical English and Technical English coursework, in
professional settings. To improve my practical skills, I pursued a
MA TESOL Degree in the United States. My graduate research
focused on providing corrective feedback to second language
learners. Upon completing the course, I returned to Japan and
began conducting a more rigorous research approach. This paper
will describe my research to date and my research plans at Tokai

University going forward.

2. REBROME

While my training and work experience have
primarily been related to applied linguistics (e.g.,
foreign language education), my research has
developed an interdisciplinary focus, with an
emphasis on technology enhanced learning (TEL) in
Higher Education environments. This has included
working with researchers with expertise in
engineering, software programing, and 3D

simulations. I have developed skills related to each
field to better support collaboration. I seek to further
expand both my current skills as well as new ones
based on the types of fields that will be examined in
future research projects. In a comparable way, the
results of my research work often have a focus on
language education but by design, can readily be
adapted for use in subject matter education (e.g.,
university engineering courses) and professional
training environments (e.g., computer programming).

2.1 MBIz H b+
The research I have conducted falls into three main themes:
database automation (of paper-based systems), virtual-reality
(VR) content creation, and learning management system (LMS)

design, more specifically UX/UI, and LMS content design.

A) Automated Corrective Feedback

Initial research on corrective feedback was expanded to include
implementation of technological solutions for data input and
presentation. The goal being to improve paper-based solutions by
creating enhanced digital ones. The research blended applied
linguistics with TEL (technology enhanced learning), starting

with the development of paper database designed to track
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speaking ability. The database was then built and deployed on
tablet PCs allowing automated evaluations of speaking ability
during a JSPS Kakenhi research grant in 2015. The research
helped identify the need for more engaging content for higher

education, particularly in language learning classes.

B) VR-based Learning Environments

A second Kakenhi grant in 2019 followed with an emphasis on
creating 3D simulations (e.g., VR learning environments) to
support individual and in-class learning. The project included
aspects of EdTech with emphasis on database design, VR content
creation, and a new concept known as SIMBLE (simulation-
based language education) which I developed. This expands upon
existing research strains in Applied Linguistics, including TBLT
(task-based language learning). VR environments were created
and evaluated. The ICT (information and communication
technology) focus of the project lead me to a position at an IT
company in Tokyo, in 2021. Tasks there included the creation of
an IT English course for software engineers which included a
broad range of topics including Agile development, business
process management (BPM), and computer programming. The
experience was pivotal in my understanding of language
education, higher education learning, and technology integration

in real-world environments.

C) Learning Content Creation

I returned to university teaching and started a new Kakenhi
project in 2023 that is ongoing. The project combines database
design, UX/UI, and VR environments. The goal is to innovate

LMS (learning management systems) tools and to make them

Present

Simple
4 e

General Truths

Facts that are always
true.

The sun rises in the east.
Water boils at 100°C.
Cats are mammals.

: The sun rises in the east.

Figure 1. LMS Database.

more immersive. This includes developing content that integrates
text-based information, narration of the text, images and videos
the and 3D that

representations of the actual text (e.g., in VR) or 3D contexts that

related to text, simulations include
relate to them in a virtual space. In addition, an LMS database
has been created to organize the content. It has dual use as a
presentation tool and a self-study tool (e.g., a learning app) with
the benefit of the content being hosted in one place, creating a

convenient repository for review by all users.

2.2 SHEOXRZIZEITHAHME

I will continue working on learning content during the remainder
of the current Kakenhi project. Included in that work, I hope to
collaborate with members in the Faculty of Engineering.
One primary focus will be on developing bilingual content to
support Engineering courses taught in Japanese. The emphasis
will be on highly visual and interactive content that can be used
in teaching Engineering. The content will then be organized into
a database as shown in Fig 1. Regarding future research
projects, I am developing ideas for innovative forms of
interdisciplinary research. One focus will be on integrating Al
(i.e., LLM tools) into higher education environments in ways
that are beneficial, effective, and in compliance with regulations.
This will include MCP (model context protocol) tools and
LLM usage, including onsite hosting of LLMs. I am also
exploring ways to support practical education and training. One
path I would like to explore is combining professional training
with language learning. This builds on the construct of
SIMBLE (simulation-based language education). I am designing
research protocols to support learning related to aviation (i.e.,
maintaining aviation English proficiency), engineering (i.e.,
simulated design teams working to create digital products,
dealing with stakeholders, and using BPM protocols), and
skills ~ (e.g.,

confidence in expressing yourself). I am also interested in

lastly  general = communication building
expanding the reach of my research and would like to invite
faculty and staff to collaborate with me to identify areas where
higher education and academic research could be meaningfully

improved.
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1. [FL®HIC

BhERRA L TR ERITT 2RABICBWTZNE A
RRICT DS LT, Bi7E, EE®, B, PNE- & #,
H LIRS DMBESDERH SN TS, MAV (Micro
Air Vehicle) & FRIZN 2 /MEFRAAAR T, —Mp9icd T
=Y EWVWIOAHTHLNDITE MIEETED LR T
 Tka—y) SIIEARRZR D), BUE, RN ER T
5. Fe—roOR®E, YUEBEINTWEEH, KE
BT TR, AT TR, B WD 2R,
B dilfE, Fo—rva—Zlozr¥—74 A2 MZ
ELETLIGICOED. L LgRs, 5725/ ks
HigL, 2 ofmhiEca N2 M, RREHIRITZ & @zhs
TrEMIEZ D BT, MR ROMNE- & EE) & i)
L7=PE7 &R E2ETD MAVREITHD 52 D.

2. CNETOHARRS

PIET & F MAV OB REERE - mEhEO/NT 7 5
2T —XOREEBME LT, RARROMNI- X EEZ
HHL, N AFIRAT 47 AOBENG, EMFEHT T
—FEBITVRERS, TEHT 7 —F LD TEZ. 20
W N SETnEL.

2.1 RMEROKHE 2 RITER

AR B OPE- EEHICIE, RAGOIEREDOENICL
HEREN T ROE R H D Z ENMOLNTND. bR s
DI ke L CWCEBEREI cE 54214 7 &

INF RN EFREFRA DIV E R HSE L T TV IS A R
B¢ bHZ & CHENICBERE T4 47 THD. Lo
L7236, 1990 R, WFNOTERE KX TERIL S
LD O D EFE THRAM DR T2 X Tl -7 2 Lo
5, BEORIZKBT RGO REDE N ZHBRITILD 5
TLEEEME LT, RPEFMFEFHEOREEBR D T
HEBY, WEEREZERT LI FEEZHOT M AOANT
N2 EOREROWrE I ORIk Lz D (K 1).

2.2 RMEHROKE 3 RITEEZ

A OIZHE L RE D BR A R EM T D721, TR
HmOREE ST LN T IXLERH H. £ 2T,
HAL 2RISR OREAAFZE B 0 ZHE A 130, 3 TN
&S (3D Internal Structure Microscope, 3D-ISM) % F\»
T, hUR, B, No¥, "z, NFREZREIIDbIZD
A E o i ok W g G &2 fig L, AN O 3 ook
WEWLMI L. ZTORE, L2504 A4 FI2mA<T
WG a2 RO A TRHD L EHLMNILEZP(K2).

2.3 BEBHRTORPERDOADIREFFiE

AR R OPNL /- EFBER SR OBE O DP X7 ZEE I R
BT EELZHALNITHE0IC, BHBTO FrREn T
BT 2BOEEZEL (B X v EREIW) & BT/
TR OBMRER T, TOMREE, HEFEBTXL4 A
7O N ARTIE, R EBOBEGREZAMRL, HD
BHEBIT > TREE 22 S TRITEZHER T 5 2
A MEERAT ORI & THY, —FF, MBI
ToHATONZ T, A & HERIMEH O [ A7 I E) %
ERERL L, OB EECITITKGE L2\ —E O EF RN
THEIRE ST LOWBEAT D LR brolz .
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(a) Dragonfly (b) Fly

Fig. 1 2D thorax cross-sectional images

(a) Dragonfly

, m T i

(b) Bee
Fig. 2 Thorax processed images recorded by 3D-ISM

(c) Cicada

"n ,,,,,,,,,,,,,,,,,,
EERENEE E i
\2%?éf#,ff' A

(a) Morpho butterfly

(b) 3D flight trajectory
Fig.3 Digitizing of 3D flight trajectory in Morpho butterfly flight

2.4 NIHOHEICK DIRBER
EHEWREHT XA TOA =V ~E2ETVELIZATHA
FEEREEZRAIEL, %%%%%ﬁot ZORER, bR
OIOBENFFEZR D NCHBET NV E D L W—FEDB AL
t.é%&émMMh&%T%é

2.5 FRIMEBDOIE/NBIEOBEEFE

MBI BREN T~ 5 & A 7 O Mo B & O 1X e 5k % R
BAHZLEHME LT, FABRAXANRF LT 2 NFDH
BN L T EE X, SVEHEOIZDHORIEEZITV,
iR Ah B 4 O TEMERFPE A B & A2 L7z Y.

2.6 BEHRTOFavOVLULRITEHE
Favidid, BREDHAREEICL-ST, HEbOL IR
R TRARALNARWTF 3 U (unpalatable butterfly) & 320k
LLABRLNDF 3 U (palatable butterfly) NIFET 5 Z &
DEHN TS, ZOHITIE, WOBREDE NG OE
WET TR, KEOEVLPERREDOEVWRROND D
FbHAADZ L, FRATHESTRITIEIZ HbEWVA R O
. T0B06) vz, FavoRiT2EBEIN b
ZWERH N, Z ORBANN T TR SR EaE TRITE T

X, BEOERLIBRONET a v THs. TO
HOD | ITHEEN D H % 5F 5 72 ORI 7o A {7 kg <
HoHEEZLND. 2T, OLUOLEHARTZ LT
DENANTFFavE AT HET NG, RO & EHE
HATEBEEHEA L TRE L, TITHLEORMEIZ SN T
FEAAR SR A BN L C 3R ITIICHI B iz LTz,

2.7 BEHRTOFIVOVLUVLRITEHFN
U%U%ﬁﬁ@%ﬁmmz,U%U%ﬁﬁ@%ﬁ%%%
MCTHZEERHME LT, HEOREED AT EZHERL
T%w7¢%aﬁ®0%05%ﬁ%m L, WD 6 HHE
fENTIZ D L7 (X 3).

2.8 BHERITONF KO

ANF RV, DEFEBECOEEISNDS, PEE)E
Wk, BEME, PNI/- &), HEE O3NET7  EEIC
BT, Tﬁ*ﬁ@]%@ﬁéﬁ (vertebrate insects) | & #r& i
BIEE, BROZHICEW. LMALARRL, mANY 7 (4%

(c) Side view of flight trajectory

(b) Infrared highspeed camera
Fig.4. 3D motion capture system

HRAT) OBEIAAN ORTHERITLS O A \RITO AT KU D
FATIZOWTH LN ENT W o T T280, FRIMRA &
EIREE A T EAEEEEH LT, Bz 2 E IR ONE B
NFRYZREL, 6 BHEORITRIEEZHS NIZLE Y
(K 4).

SHOKRZIZHBITAHE
AREAALY 255D ICHBRETHIEEZ SETWVTE
PO DEREEREND, MEik - RIEOESR, 25T AM O
BESICEHTRIENTH D, FRNOFEEMIZEIEEL

LA, 25FEFAITIEREVWHIENY TRAETH -T2
TEEARIITEARENESTEBY, $ETAT 4T %

ﬁﬁbfﬁﬁm%#L&b1<téé%$ﬁhkaha
Z T, MEER MAV OBEOE L LT, b
RE MAV OB, 720 NSk tRBIE b2 B E L
72N &8 MAV OB EZ VTR L ZENO AL O ZH
NEBY, A¥—hSE. T, EPFENT 7a—F
BENDORETTROREA A=V T 2= 0D
REZBY, FERNAFTERFEEDDLITETHD. =6
2, RARIZENLHED TODEANATF U RLF 3 7 ORITHF
PEICBAT AIFRIC OV T H 5 & & Dudley #d% (WU 7
FNET RFEANA—T V=R EEWMTFR) LR THED T
WS TETHD.

FNICRB T DT BAEE IO TZIE»0 TH DN, &
EHOZTWHAZEBY NS, FEISATD RIS L B
D TV FIFETHD.

e RPN

1) S. Horisawa and H. Hashimoto, Proc. of ISABMEC2000,
pp.221- 226 (2000).

2) YRR A4, B ARBERCE SRR SUEE, TV, No.01-1,
pp-83-84 (2001).

3) WIBREEZ, BAE, HARBEH Y SR SUE, 1V
No.01-1, pp.85-86 (2001).

4) S. Horisawa, G.T. Byrnes, J. A. Goldbogen, C. J. Clark, and
R. Dudley, Proc. of ISABMEC2003, pp.1-6 (2003).
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A, MKAEMT 1, AEEFER, AW TYY I, AR

MEETBAR
1. [FC®HIC

F—F 77 P—1%, BEEAWIRTE SN iR R
Thsd. FHINDLBHENMBEEL AT 7Y —
LERRL, VY —hE@E L CNEYE iR - BFAH
3% (Fig. 1). = OAEBOELENL, RBHIMISE ML, B
WA R BN NEEE O BB, GBI O

BERERHE (T PRI MR BN A7 EDIRTEIZAL & BIET 5.

Oy FHERE ORI, 1990 AERIC KRS B+ CRERHEKR
¥, 2016 4F ) — VAR RRESE) HIC K IEEE
RO EZZREE LT, =77 P —BEERG T
(ATGs) DIRIFE L & HICRKREER L. EFETIE, =R
WA — b7 7 O — Doy HMIN %, TR-TAE 5 EE (LLPS)
EWV OB OE NI XL BEMEBSEEL, MIRNY S TG
R A~DOBEE RSN E o TE 7. AR TIE, Atg8 (T
FLE AR T v 2% LC3/GABARAP 7 7 2 U —) B L ONEIR
BA— 7 7 O—Z 5K p62 e, FHIRGIEN, R
A BEEIREHI RS, 2 D CNTHI O BEE A L2 BEREIC
WCHERE T 5.

2.1 Ag8IEEIEREDFEREE In vitro B
Atg8 T2 EXFURZ VR BETHY, ARBESHIC
Atgd lIC R 27 a7 55T, CRmCT Y v Uokiks
THTH. HWT, Atg7 % El HEBEER, Atgd & B2 HilEdR

LT BB AT— REN LZEBBENIGICE Y, &I
Y VIEECHAFRA Ty FIONLTHE ) — LT I v
(Phosphatidylethanolamine: PE) OUEE 7 I / &7 I N
AEE L, Atg8-PE R4 EN 2 (Fig. 1) V. Atgd OJiF
BRI TH Y, Atgd ([Z L BB PEALIC L Y Atg8 1
POMREEL, BOMREICBITL, BEEMEZ TS, 2
OFRWHMER N A — k7 7 TV — AR NATH 5.
INBHOFRAE, T2 F UREMEN LT VR TED
fREA L) LW B LRTRZEM E L TlRESN. &6
W, BRI T E R W in vitro BRERCR DRENLIT &
Y, Atg8-PE & Bt D Fe /MR E R A 6 Mz S 7z 2.
Fio, FFMRRE AW, Atg8-PE 2MEMH 7T ¥
Vo TEMEBI NI 72—V a ViEEEZAET5 2 L20R
Eh, Atg8 WA — b7 7 IV — AR RICEERS 35 2
EMHALNE IR o7 Y, BUETIE, B Atg8 B X OV LE)
¥ LC3/GABARAP 7 7 X U —i&, A— 77V —%E=%4
— T BHERENRSF~—h— & LT, BREFEH - E{LFH
TR BTN 5.

Atg8HEE L RIG
Atg8 Atg8 Atg8 Atg8
Coom co co co
SH S w9 —xNH
Atg7 | Atg7 | [ Atg3 1
97 97 ) 93) P

“ATP AMP-PPi Yvv—L/7%R
O il W IVAVEVN
%8 p . B %2 4
O - (U () () -

MIERS  ppe

F—b773V—L4L

Fig. 1 #— h7 7 V—oEmakE




2.2 pb2 DIEBEEREL LT T ILHIHEEE

2005 FELABE, AKEAM L GRETRT) B L OVNMATER £
JEREERT) BTk, &— 77 U — DMK RN K
B~ T ABENENMSLIER &, ZOMTRiED 5
oo ZhICEY, A= 77 V—0EEICBIT HERNE
2, B L OE OWHEN L AR 22 R B O FIE W BEHETT I BE -
THZERHLMNE ST, p62 X, =X F A E %
RHEL A= T 7 V=~ HIBEBROA— b7 7 U —%
RETHY, HRELLEBIIA— N T 7 o—THMIh5.

EEE, A— b7 7 U—REHNE T p62 OBEREFENR
OHND. EHBIL, p62 23 LC3-interacting region (LIR)

ZMHLUTCLCY CEEMAERATH ZEICLY, =177
Y — A~V AENHEEN B LA LI L Y. B
1€, "ILE G, p62 (2HZ T NBRI, OPTN, NDP52,
TAX1BP1 72 ERBRWA— N7 7 V—Z KK E L TRHE
INTVD., ZhbBIEFVWTRBH LIREZAL, 2% F 8
ICHAT 2D ERA TS, 4%, FZREOLERKR
PE L HERR S HOMEIARREE TH 5.

IHIE, TRTFRE R (XN EEEME) OEHE
PN B X F oAb ¥ R ERMIEANICERT 2 &, p62
WRIRME SN EAER (p62 RT 1) KT HZ L, Znk
WATL T p62 DY VEERFHEESI N, XA MLVRIGEDOEE
IR TH D KEAPI-NRF2 REAFEMLEN D Z &N
Hlonizasniz . TU6O/RRIE, A— 77—
AN A B U A RENEBIZEHBA L TS 2 2R L TN D.

2.3 FH-HRMESBIZK D pb2 OHEEHIM & MIEEMRE
AT TR 72 p62 AT 11X, TOEMHEMEE L THDSE
BLOaXF U8 & OREG & RIS, WR-IEAH5 B (LLPS)
ZALTIEEEND. LLPS &%, ¥ —IZEA L-WIEN A
WIZIRBFI L2 WA~ LB 282 Th 0, MlalNTix
B Ry BRERER D5 WA AAE R 2 BB ) & L TA
C%. LLPS IZ & 0 JBR & 5 RIS T, MilNics T
HXREA L SN OREE & L THBREL, BB 188, Z X
JERR, A NVRIGE, XTSI E SRk A
REOHEICEE L TV,
p62 RT 4 OWYVE & HERE D BILR & BN AT L7 RER, W
FatE R EbE (ALS) BIHZARZET 5 p62 TiX, ¥
REND p62 BT 4 DNEFIREIMENE T2 Z L RRHH
Nz, 26 0FIL, p62 BT 4 OYBEMME DL
ZOBRBICHEZRITL, BEL pe2 N7 1 O E
W59 5 AREME A RIB LT 5. &5, ULKL %7 —

Bt p62 BT AITREL, p62 DOV U EILEN L TE O
REZHIET 5. Z ORIKIE, KEAP1 DOBLEMRCIEET D5
K> NRF2 {EVELFERE & 132720, p62 U UEKIZHES<
PLEoFnRax, LLPSIC
XoTHREND p62 AT 4 », Hied X 37 BiER
TIERL, FESFORBIRMERMEHEZE L T 7 TR

FHOA N VRISERETHD 7.

EEAHOBWEN T Iy 74— L THDHIEERLTWVAS.

3. F&EH

BTE, A — N7 7 U138 50 MEMIC L 8 F D20
oA - REICEHDAE A M VRARE VAT L EREESN
TW5. BRI p62 IZBT 258D, DT OYERRMEE &
FARB B 2 A & L2 MRS oA HEEE s
WTC, A= bhT7 7 V—REO—HEMD Z LRI TN
. H5HBIE, A= T 7V —OENEE L 2D 0T RED
KB L F ORI OMMAETTRD S & L biT,
BB Z L U &3 2R EIIAE O MR 3 X ORI A~
DEFICHT TR EZ S SICED TN BERD B,

25 3k

1) Ichimura Y, Kirisako T, Takao T, Satomi Y, Shimonishi Y,
Ishihara N, Mizushima N, Tanida I, Kominami E, Ohsumi
M, Noda T and Ohsumi Y: A ubiquitin-like system mediates
protein lipidation, Nature Vol.408, No.6811, pp.488-492
(2000).

2) Ichimura Y, Imamura Y, Emoto K, Umeda M, Noda T and
Ohsumi Y: In vivo and in vitro reconstitution of Atg8
conjugation essential for autophagy, J Biol Chem. Vol.279,
No.39, pp.40584—40592 (2004).
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1. [TC®HIC

Fix, BROAFEEREICER LT, LF L EMF OS5
ROP B ORFFEIZILY ALA T & To. B A O BIFRICAERE -
LD RN DA R LIcigE, BRBURVEr OEGRSIER
WA BT DM ARG EED TE . 20N T “4EPTL
FACHBAIT D & B s NEOE R I N OFEEY
PRI Z R LIz,

2. BIRPE

INZREB T, MERRAREICEIIL, #L5h
FRENF CRET 720, #HERTAEAICEI 2D,
EBIC, REMEENDTEDZOWEORRIENLST
<, il (UY) BEEDLBHT DT T8 TRPUR
HHExD. ok, I ATFILMRAE CE 2 RE
GLINTEY, REWEELBBD TREW. —F7T, fk
EME RN LI I SRR R E Y & o BLRGEBILR A
LHNTWVD D BIZIE, I aINnNzoRET v OEE
WS THDHAFNAAY ) — L FEFl &N, ZoWE
EERICBRIH SN TWS. £7-, MEITREHEDOEIRER
3% PV ICEINEFTAHRET S, 2oL ) e — ik
REPEIZHEEH Lz 2 AR R AR OTE(L 2 FHEIC
B 2 E MmN 5.

2.1 FRINIDFEIMEORR
F A /3= (Bactrocera latifrons) 1% 2010 2~ DRA
PHERB SN T AR RO REL REEF T 2 PIBRINEE 22 % h
ThD. BIEPSIEICENT R BBETH D0, TOARE

WZIERMOE N2 <, B CTEBIZFIHSNL TS 7 =
0 CEOABEEYEIEH O NI E TR, BLERGE
WZ LT, TRINZOBERBITFARREICEEND A
F CEEERL, ToREWEEN T =0 E o PRICER
THZENMON TV, T 2 BREIITERREYE P12
GENTEBY, BER7zo®Bqrbl, T0ETERTH
P2 0BHENRTWS (Fig. 1A) 2. Zh b D{bEWITH
SMEOY — N E LTRIAENRTERE Y. 22T

ez IR IRE AR LT-AER, P3RBLONVI BAZENE N
FRFHBIEE L ERREIEEEZ R L, 51T, AR
DI RMRE L CTEMRBREIToE A, P3B X
W VI OFREERD S B, [IEEOSARELE 2 B — BT
B RMERDO BN EMEEZ R U (Fig. 1B) 9. B ZE & KRR
ZEOBBREEZD LTRKEVERTHD.

No. of responded males

Fig. 1 Tested compounds and attractancy and phagostimulantory
bioassays. (A) a- Ionone/ionol analogs. (B) Mean male response
(£ S.E.) to the enantiomers of P3 and V1. Photographs show the
attracted male flies at 40 min after the bioassay. (C) Males

attracted to and congregating on a trap baited with attractants.



I HIT, RO P3EZAEEP A6/ L, P3 L
ISR Lz & 2 A, BARENIZBNTHT R
INZEBFIIFHENTHZENH LN E -T2 (Fig. 10).
N OFSIANTIEE CORBRIFEICHN LR TN S,

2.2 ENIMNEHROREZBFADOEE

TR DOFEEMEMERZ DBEZILEWIIAA=RE RO
TENCRE R BB RITLTEY, 0L B OfiE
I, Fle2@BESRORBICEOR S Z R EN 5.
B oB TR EIE, Mz 7 BE#BT LA 40 F v x
NV R BETHY, TORRERF BB E2HBETD
ZET, a—-FTAEBFORENAETHDL. LI T,
MR EEERTHD I a2 I3 (Bactrocera
dorsalis) DALZFIREEFEIZ OV T RNA ¥ —7 v AfRHT %
TV, 60 fH OB 2 1K (odorant receptor) & fn 1% [FlE
Liz. 2055, BEBEOREWI0EOOR Z, 77U
Y AT T QYR BAER B S, 24 MEHOFETIME
RF EREH RO BT 5T 5 8B & BN [E VA
12 X0 b 7= (Fig. 2A) . % O %, BdorOR13a {% 1-octen-
3-ol {2, BdorORS82a | geranyl acetate % (% U & § 5% HE
DT N~ BRI IGS LT- (Fig. 2B).

A) Cation (@) Volatile compound

Injection of cRNAs encoding
odorant receptors ORCO - Il /
Eleck il l"‘-"

— ]
v

Geranyl acetate
¥ Farnesene v

Electrode

Expression of
receptor proteins

Measurement of
electric current

Current

Xenopus oocyte

B) No response to various compounds Linalyl acetate

vV Yy vyyyvyggvVVVY ¥V
—
+—+ +

vVvvvgvy VY
—

05pA|
1 min

Fig. 2 Functional analysis of odorant receptors. (A) Overview of
the two-electrode voltage clamp recording system. (B) Response

profile of BdorOR82a to various compounds.

IHIT, ITNOOEBEMEICHT HFHEIRBREAT > 728
&, l-octen-3-ol, geranylacetate, farnesene 7%, I #7223
NIEDITENCHBEEZ RIFTZ ERH LN E e odo. BLBREE
WZ I, RRROMETITEVOFEEIZ L > TEELZIT
RN, REFEHOMETIZ, Zh b OWEIZHT 555511
NEEoT. T, FELEREZFEERPFERED
RRLEIMTENCEE G35 Z AR I 9. EERIZ,

. DRFIE 7 NV—77 5, BdorOR13a % 7/ AFREIZ LD X
S 7Rk R TIX 1-octen-3-0l ICL - THIEEZIEND
FEIMATEINH SN D Z E N REME I TS 9. 256
2, FEEIIMFFOF Y ZFFD eugenol MK EZHFT 5
AraINZBRESHEEREFRE L D, iz, IAFhE
BREIMAMRL LT, El7 vt RICERIND 1-
nonanol FFMAITIGE T 5 W2 R IE D E & HRe Mgt %

To7e ¥ ZThbOMEE, FHSIAOREOARRLT, &K
V& LI I AR R R OITERATE R O BRI S Hilk
LT LB END.

3. BhYIZ

AT, INTRREEZNGE LIZHEERBI LR,
iz, ETNVEHTHDI Y a v ya UNRZOFESRR RO
WHE AR R E LT, ABEEMYEICEH LI Z D C
Wh. FRaRBIRICERL, ALY E R LT, AR
FRRAEMBIG OREIZ S D{LFH - B O % H
BLTWE U,
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EFE, ba—vr T 7 2 X —ROBEND, ML
IZBT 2 &RE I L OEME LI 2 AR 7RI B
T AT A TN D.

A CIx, Z2EH T A7 A (Safety Management
System: SMS) DOIERZXRT 512D DLET —H D4y
- RREICET 2 EBICHEF L TV, BfEE, £2T
Bl e LEe LT, “e7 — 2 OIFRIC X azis
DA BT 2R A ED TN D,

F o, BHELIGEO B LIS ROm &2 BX
ELT, 7794 b Iab—ZE2HW, REMEOHEY
BHIMFRICE B LIoFgEIc i A CT& 72 (Fig. 1) 9. Z
O ORFSEE, MR FBIZ B T DAt LR L b &
BB/ LTRBY, SRBIIEE EMEOTENLD S b D
JRBR & B

AR TIL, DRI 2 ELD & < BUR & IREIZ O W TERR
THEEHIT, SHROMEREIZONTEND.

Fig. 1 Experimental flight simulator.
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Be IO Mt 22 # B8 ( International Civil Aviation

Organization: ICAO) A L7z i ZE L2 2 EE (State
of Global Aviation Safety 2025) TlE, 2024 4FIZIIMZEIRE
BoFi an )y A L A EYIEILKETOKHEE EE S F T
B L7=—07 T, SMiF4ds KO C F MR T ana L v 8
MLTEY, LEMEOMESR - M LG &t & BHERBFHET
HHTERRINTND .

REMZE 3 BT 222NN Lo 72 o FEER R 72 B
fe#t (Global Aviation Safety Plan: GASP) TiX, #iZedikic
LAWEERBIOIET Y X7 Otk K A2 B L,

(2030 AELARE, PHEETEMTICH I 2 CHLE ) 2RHI%
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