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Development of a High-Precision Optogenetic Neural Control System
Using Multi-Point pnLED Probes

Hiroto Sekiguchi

Abstract

Optogenetics integrates genetic engineering with optical techniques for neural circuit analysis, but conventional

fiber-based systems lack spatial precision. We developed a high-precision optogenetic system using multiple

independently controllable micro light-emitting diodes (WLEDs). Our probe featured 11 pLEDs (50 um square) at 150 pm

intervals in a 6 mm-long needle-like device, emitting 460 nm blue light with 3.47 mW/mm? output and 1.1% quantum

efficiency. We created a hybrid system combining pLEDs with neural electrodes through flip-chip bonding for

simultaneous stimulation and recording. In vivo validation in mouse hippocampal circuits using Thyl-ChR2 mice

demonstrated selective neural activation with spatial precision. Light stimulation induced 20 Hz local field potential

responses with significant site X condition interactions. Neural activity frequencies accurately matched LED driving

frequencies at 13, 17, and 20 Hz. The hybrid device achieved spatially localized neural modulation, overcoming

conventional optogenetic limitations and providing new possibilities for neural circuit research and therapeutic

applications.
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Effect of Short Fiber Inclusion on the Dynamic Elastic Modulus Measurement
of Fiber-Reinforced Mortar Using the Longitudinal Vibration Method

Kentaro IWASHITAY, Yume AOKIV

Abstract
In evaluating the long-term deterioration of cement mortar and concrete, it is essential to estimate changes in material properties
through non-destructive methods to minimize the number of test specimens required. Among such techniques, the longitudinal
vibration method is considered both simple and effective. In this method, axial vibrations are induced in a cement mortar
specimen by impact, and the fundamental resonant frequency is detected to calculate the dynamic elastic modulus. However, in
fiber-reinforced mortars containing short fibers for crack prevention, the peak corresponding to the frequency may become
indistinct, raising concerns about measurement reliability. To investigate this issue, cylindrical specimens of the mortar were
prepared using different types of fibers. Measurements of dynamic elastic modulus were conducted using the longitudinal
vibration method with an accelerometer, alongside compressive tests and scratch tests to determine and estimate Young’s
modulus, respectively. The results revealed that the inclusion of short carbon or basalt fibers obscured the fundamental resonant
frequency, leading to a broader distribution of calculated dynamic elastic modulus values compared to plain mortar, with a

tendency toward slightly lower values.
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Photo 1 Appearance of basalt fibers.

Photo 2 Appearance of carbon fibers.
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Photo 3 Test set-up of longitudinal vibration method.
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Photo 4 Test set-up of compression test N specimen.
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Fig. 1 Relationship between frequency and amplitude.
(based on 512 data points obtained from N specimen)

Fig. 2 Relationship between frequency and amplitude.
(based on 1,024 data points obtained from N specimen)
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Fig. 3 Relationship between frequency and amplitude.
(based on 2,048 data points obtained from N specimen)

Fig. 4 Relationship between frequency and amplitude.
(based on 4,096 data points obtained from N specimen)
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Fig. 5 Relationship between frequency and amplitude.
(based on 512 data points obtained from BF2% specimen)

Fig. 6 Relationship between frequency and amplitude.
(based on 1,024 data points obtained from BF2% specimen)
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Fig. 7 Relationship between frequency and amplitude.
(based on 512 data points obtained from CF2% specimen)

Fig. 8 Relationship between frequency and amplitude.
(based on 1,024 data points obtained from CF2% specimen)

TE—ZEBORIETH D3, NG ARO— RIS R
g & FEROEFNC, FFTENIEIL T DN DD E—
I BRI Z HAED &, BF2%HEAT 9375~10156Hz,
CF2% 51T 8984~9765Hz T 5. T 5HDfl%E kit
IIREL S LG Ao (1) L0 EpZ#HHT 5 &, BR2%
AT 28.5~32.1 kKN/mm?, CF2%fi#{AT 262~31.0
KN/mm?> T 5.

TN OfENE, —RIASHREE SR T\ ORIPEAS
K&, N HEUREL 0B TRME L 22 @8 ST,
ZAUZ, CFSF & BFSF IZEFHMEICH Y, BIsEHmIZD
FIPHEDHLREANE N SND D, TNLIID, [EAECHl
FITR LTS, 1ZEAEEHITERNWZ EBRREL TS
LEZLND.

R BT 22 R FE 85 No.66 2026

* Strain gauges installed on the
CF 2% specimen detached,
subsequent measurements
were not possible.

Fig. 9 Relationship between Stress and strain curve obtained from

compression tests.

Photo 5 Surface of N specimen after scratching test.

32  [EHEHBRIC & YAIE L - REE Vo E
BRIZKYHEE L= v o V1R & D LS & Z5HE
JEAERBROFER DI — O HBR % Fig. 9 1T~
PrLSOIZEY [ZB\WT, 77 2 NEHEOIR AR R E
VNG CTERERE MK T2 2 E RN FEBRIREN TV D
7, ARFFECRNT Y, BR2%IEAR LU CR2% Rk
DIEREIREEII N A L 0/ hSVEZH 5. 72720, H
FEEMEAREU DUV T, NAERART 29.9kN/mm?, BF2%fit:
AT 293 KNmm?, CR2%MEAA T 34.7 kKN/mn? TH Y,
FIFEENMETHS.
Gl o NEIEIZRBIT 5| > EELON S E % Photo
5~Photo 7 \ZZENEIVURT. BlomEEHEIKIRAT 2 50
HEOFREELC X H IR 030mm TH Y, &L ORFZEY 12

11




MEMREY 212 X 2 BIMAMEARR 38 E )V &7 )V O B AR B &~ > BLHE TR A O 528

Photo 6 Surface of BF2% specimen after scratching test.

Photo 7 Surface of CF2% specimen after scratching test.

Table 1 List of compressive elastic modulus.

Kind of elastic modulus Value (kN/mm?)
. . N:29.9
Tangential elastic modulus measured by
] BF2%:29.3
compressive test
CF2%: 34.7
. ) N:31.7~324
Ep of Fast Fourier Transform analysis
BF2%:28.5~32.1
results
CF2%:262~310
Elastic modulus estimated by 202
scratching test |
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Usability Evaluation of Introduction of Demand-Responsive Transport
Complementing Accessibility to Public Transit

Yuhi KOJIMA Y, Yukimasa MATSUMOTO 2

Abstract
In Japan, the reduction and elimination of local railways and bus routes have expanded transportation in
underserved areas. As a countermeasure, so-called community buses have been widely introduced in Japan.
However, a community bus often results in increased travel times and does not fully resolve accessibility issues.
To address this challenge, we developed a Multi-Agent Simulation (MAS) to evaluate the introduction of
demand-responsive transport (DRT) as a complementary service to existing community bus routes, focusing on
Nisshin City, Aichi Prefecture, where the “Kururin Bus” is operated. Using GTFS, OD data of passengers, and
OSM data, the simulation reproduces bus routes and passenger trips in detail, incorporating agents for
passenger, bus, bus stop, and DRT. Scenarios with varying numbers of DRT vehicles and different bus stop
catchment areas were compared. The results show that the introduction of DRT reduces total travel time,
walking distance, and waiting time, while improving service availability and coverage. Increasing the number
of DRT vehicles further enhanced passenger usability, whereas expanding bus stop catchment areas increased
accessibility but diminished passenger usability. These findings indicate that DRT effectively improves
passenger usability and decreases the underserved areas of public transportation, although careful

consideration of the service design of DRT is needed.
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Performance of environmentally friendly concrete fabricated using alkali-activated materials and
low-quality recycled aggregates

Wako IWNANOY, Ryuzou KAMISHITA? Naoto KONDO?,  Yasuhiro DOSHO ¥,

Abstract
To achieve carbon neutrality, the construction industry must reduce CO2 emissions throughout the entire life cycle of
construction materials by decarbonizing them and extending their service life. This study investigates the basic performance
of environmentally friendly concrete fabricated with ground granulated blast furnace slag as a binder and alkali activated
materials derived from byproduct alkali stimulants, using low-quality recycled aggregate (RL), to clarify their applicability in
pavement concrete. Results showed that, depending on RL type, the strength and static modulus of elasticity of the
environmentally friendly concrete were slightly lower than those of reference concrete made using ordinary Portland cement.
Nevertheless, because carbonation and freezing and thawing resistance was lower, the ecofriendly concrete is considered
suitable for use in continuous reinforced concrete for composite pavement. In addition, it offers excellent low-carbon

properties and economic efficiency.
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Performance of Concrete Using Low-quality Recycled Aggregate Manufactured by an Actual
Recycled Aggregate Plant
Kohta Onoyama" Yasuhiro Dosho?

Abstract

This study aimed to expand the use of low-quality recycled aggregate (RA), which is designated by the Japanese Industrial

Standards as recycled aggregate class L (RL). Experiments were conducted to investigate the performance of concrete

using RL produced by the first plant in Aichi Prefecture, ordinary Portland cement (N), Portland blast-furnace slag cement

type B (BB), fly ash type II (FAII), and crushed stone powder (LS). The results showed that the concrete performance can

be optimized by adjusting the amounts of BB, FAII, and LS according to the replacement ratio of the RA, which suggests

that the use of RL in structural concrete can be expanded.

1. [XL®IC

BREFEHOTTYH, a7 U — MUTRHIREIZS
AT DERRFETYO—DOTHY, EEsmE Nckd e
PEFEFEEMPEHEDOR 2 % 5D T\Wa. F72, 2002 4
WZHEER U A 7 EDSHEFT S, SrBIRE, BB LA
‘B TN5.

BEMOA 7 TS ORI L W ETHa
7 U — R, BUMRTIL, ZDIFEAERHAREE L
THAER I, EICEEMEOSEMEN RIS T
BY 2, BKROE LB MIREFO ER7Z2AED &
LEAEEMEER LG =227 U — FOERITIRE
HCTHhD. a7 ) — MIOEERERITEN—5T,
ERTITH CIIBA OFFE > L D7, ARG
DOWFENTEE 7eoTD 2. A%t a7 U— Mo
FAERITNT 5 E TSN TND 2 EnD, EIRIGER
ZHIZED B0, FEEM, FRURWEHAEEH
(FHAEBM LSRR SN TN D, ok, BAEH
ar 7 U— N, EFHSNAHEEFMOSEICLY, &
SEMH), HEEM), KEEL)O 3 RSN,
L, BTOERERE NcrsL, H—1I1TrTLD
2, AR a7 U — FOHTEOEEHE, 2006 40
#9110,000m® & B —27 12, 2019~2021 = CTi3HI 34,000~

52,000 m 3 AFFRETH Y, $30~50%L /2o T\ D,
Egtta s ) — hoOfRERIOMR L, BAEM =Y
77— b H 73 39,410m°, M 73 478,934m’, L 7% 427,493m’
L, BEO 945 636m° 125 LT, ZNEIN 4%, 51%, 45%
REL72>TWD. F7, FEEM a7 U — NG K
ks 901, M U7 U — NSRS RS
T, HEHXIC RSO 5 A g
Z v MIFFAE LR,

—J7, HERIERE ORI OBLSND, 2050 %
TIZ COEDIRFNREN ADOPeHEEZFEE 12T 2

[H—Rr=a— TV ZEETEYHADHELS KD
BIVTED, FVRT Y REA MIEFAT 7E
(GGBFS)X7 747 v 2(FAV B LTI-EFE Ak,
FA £ AV FNOERPHESRE SN TS Y. Eiz, MEMD

120000

\ H

100000 —M
\ —

~ 80000 — s

E \’\ Lo

I 60000

i= \

40000 ~

sUHTTTTTIY

E888Z 2T 2FIT 22T
S SSS oo o Soooo oo
SRR RS RS FIIIaA

M—1 R a7 ) — ORI R

1) BIRFRFE BLTEHIERIBREEANE THRI 2) AR BLTSABRALG TR d% it (19

25




ERIAEEN 77 Y MCE DV RELHERH L 2 Hvay 7y — L oitERic iy 2%

—HRIZ FA AT MERE, =27 U — o)
PEDT Ly v o2 ORRBOYUGE 9B DT, FERANTHE
BMENEZ D Z & Tar 7 ) — b OJEHERE AN
DEACHD . ZOw, REEEFAEME W2
> 7 U — FOMRESEZNREDFEO LTS Y. HIZ,
B AL M, BBV T R A2 MEN) LD BREE
BRI R Z N EAVHIA LT 9.

LR RLS)E, ATRHENAES THY, EWN
B 100%TH D Z LD, ERIEBROBLEND,
FRECFIH LT Z ERNMERR B E STV 5 10,

AWFEE, B L OFRIERE BRI, HOEHhIX
EHR) T TRESN- 7T Mol snr-#
B L OFFERRGFERA O, "t A B
FEBB), JRFIAS & LT FA OFNE], LS Offifiz= s
U — N OREMERBIZ KA T TR DU TR AT -
7-.

2. SEAEIE

21 {ERMHE

F—1 R = 7 U — FOE %, B2 ICHEEM O
7 n—%, GHE—1 (CHAEMISET TV MM E
R F2 ITEAM B LR O E N, £-3
VAT B O B AR

A M, NQISR5210), BB(JISR 5211)%f# I L,
BRI, 794 7 v o < IIFE(FAIL JIS A 6201), LSJIS A
5041 &ALz, B0E, HZE)PE)IRINS), HiEmd
BV CS), FRPERE D A Ea (NG), B,
TAEH L2005(RLG, RLG,, RLGy)% 3 fiig, 74
#ERT L(RLS,, RLS,, RLS;, RLS)™ 4 f&fH% =
B, INLOEAEMIL, F—oiar s U—rnb
FHEINTWDN, By MRRZRLLDTHD.

FAEEMIE, BEMOLBEEIrIZ a7 U —
kL, APEFEOHRIEE . CHARMG 40-0mm % S
L7-t%, GE—1 \ORTHATMEET T > M T
e« o3tk L, 15-5mm OFAREFS 1505, 20-15mm OF
AAERS 2015, FAAER & RN BGE U714, F2EH
BHF 1505 & 2015 ZSEmRA L C, I+ 2005 %5
E L7 BT IS AS023 g3 A Y Th o7, 7ok,
TR WL T KB & F -

F—1 JFar sV — hofs

Far s y—hk HAEMEE WLEHE

) FAMAE M LRLG~RLG,|  FHER

A EREHIR) 40-0mm
FRASHIE P LIRLS ~RLSs | pyge + 459k
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22 iH&a

Fo—a4 | IFKFEa L7 ) — FORAMEEZ R, KES
FEE(W/B) 1345%, 55%, 65%D 3 /k#EL L, RLG OFF
TEIRAR%E 0%, 30%, 50%, 100%0D 4 /K#E, RLS OF
TEIEGRE 0%, 30%, 50%, 100%0D 4 K#EE L=, #E
AMIEN & BB L=, NI, ¥@EEMosrzil
M U7z 5 s JOVWAEBE M 266/ L7- 23 i, BB I
AR M Ui 2 fEO A5 29 fEOREl 27 )

[ ONEUN]
\ ﬁﬁ%go-omm |

FLH44 2015

FAAEH 2005

X—2 FHAEMORET n—

SR
[FFEHLE#4 1505 116h* |
PRI 6™ [FERLEPRE 2015 100h™ |

HH-1 HEBMRSETT MM

2 OB IR OTEE

HH N BB FAIl | LS
B (gfenr) 3.15~3.16 3.04 223 | 271
FEERimifE (cmPlg) 3230~3400 | 3650~3770 | 3640 | 5000
KE (%) 276281 | 291293 | -
Ve hE% (h-min) | 2-08~2-28 | 2-58~3-29
#& (h-min) | 3-31~3-58 | 4-52~5-00
LBy ME) J<8 =3
3d 307~319 | 221~223
gjﬁfﬁ 7d 45.1~498 | 36.8~37.6
8d 612643 | 642645 -
JE i 58 Eh7d - - 136
(%) 8d - 117
7d 336~344 -
ARFIER (T8) ey 382393 ; N
MgO 12~1.6 3.52 05 | 034
= ki 18721 | 207215 | - -
(e gk - - 42
{b2aksy  phENEE 23251 | 178~186 | 21 | -
(%) BTV 0.55~0.57 - - 1001
kA A4 | 001~0.02 |0012~0013| - |0.002
ALO; - - 224 | 0.05
CaCO; - - - | 984
153(%) - - 0.1 | 005
(b A FEAR(%) - - 653 | -
45um 5%\ FE53(%) - - 73
7 1 —fiEH(%) - - 112
AFL T —
i R mele) 039 | 022
T 1 5 45 28d - - 89
(%) 91d - - 101
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F3 FEHEMOTENE

SWEEHE AL | NS CS*? NG* RLS, RLS, RLS; RLS, RLG, RLG, | RLG;
HEHEE (g/om?) JISA1109, |2.59260| 252 |261262] 214 2.06 2.09 1.9 227 222 231
WKE (%) JISAI110 | 144-176 | 160 | 093-121| 845 1025 | 971 12.55 5.66 6.84 523
MR (FM.) JISA1102 | 255274 | 263 | 657675| 337 3.09 331 337 6.57 646 6.57
PR (%) JISA1103 | 14-19 45 1.1-1.7 55 70 52 8.5 03 0.6 1.0
FFER (%) JISA1104 | 62.867.1 | 671 |586614| 652 69.8 639 65.8 61.0 61.6 63.0
I HIE SRR %) JIS A 5005 60.3 66.1 56.3 57.3 59.9 632 60.4

A 0 0.0 02 09 03 0.0 0.08
B 0 0.0 0.0 0.0 0 0.0 0.00
C 0 0.0 0.0 0.0 0 0.0 0.00
Al D 0 0.0 0.0 0.0 0 0.0 0.00
(mass%) g | JISAS2 0 0.0 0.0 0.0 0 0.0 0.00
F 0 0.0 0.0 0.0 0 0.0 0.00
G 0 02 02 0.0 0 0.1 0.00
&l 0 0 0.2 0.9 0.3 0.11 0.08
X1 PN %2 FUsTEil Ry Sy %3: FRrElE R SR 2005 %4: A~G O/FEITTISAS023 ifRE A 12X D
F—4 KFEaL 7 Y — OFHEE
7 [ AFEIEL AR, B 3 = o

Ei o W/B ?r?é.“/f.\ﬁ Ef/j; ﬁ*ﬁ(ﬂﬁm%’—(@ sa Hl{i%(kg/m (rb* D%IJ(BXA))

i (%) | DFEER (om) RLG |RLS| (%) | W | C |FAIIl| LS | NS |RLS | NG | RLG |AE*? HAE*?| Ad*
NGNS45 0 - - |16 - 90| - |100] - -
NGRLS; 10045 0 o | B3| 183|407 - - 649960 - [100] - -
RLG;30RLS,3045 30 | 30 | 416 185 | 411 | - - | 488 | 183 | 691 | 271 |100| - -
RLG,50NS45 N | eos 0 | 435 - - | 76| - |48 | 436 [1.00] - -
RLG,50RLS,3045 45 " 50 | 30 1453 ) ool 40p L- - | 5231199 | 464 | 417 [100]| - -
RLG,;50RLS;5045 50 | 45 - - | 368 | 324 | 480 | 436 |1.00| - -
RLG,;100NS45 0 ’ - - | 16| - - | 872 J100] - -
BBRLG;100NS45 BB 100 025176 | 390 | - - | 6| - - 1905 [1.00] - -
BBRLG;100RLS,10045 21420 100 | 419 176 | 391 | - - - 65| - |98 - 02 0.02
NGNS-55 0 0 |44 167|304 - - | 810 - [1016] - |080| - 0.005
RLG;100RLS;30-55 12425 47 | 164 | 298 | - - | 516214 - ] 935 [060] - 0.0025
LSRLG;100RLS,30-55 ~ 1100 | 30 [428 | 160 | 291 | - | 80 | 510 | 218 | - | 935 |0.60] - 0.0025
FSRLG:100RLS:30-55 426|158 | 287 | 80 | - [ 527196 - | 935 |08 - 0.05
NGCS-55 o 416 - - | 819 - | 928 ] - [100] - -
NGNS-55 458 - - 810 - [ 90| - |100] - -
NGRLS,30-55 ss 0 30 | 476 175 | 318 | - - |53 218 928 - [100] - -
NGRLS;50-55 50 | 4sg - - | 40535790 | - |100] - -
NGRLS;100-55 18425 100 | ™ - - - | 714190 | - [100] - -
RLG,50CS-55 N " o 416 - - [ 819] - 464 ] 417 [100] - -
RLG,50NS-55 50 458 - - | 810 - | 480 | 436 |100| - -
RLG,50RLS,30-55 30 | 476 175 | 318 | - - | 53218 | 464 | 417 [100] - -
RLG,50RLS;50-55 50 | 4sg - - | 405 | 357 | 480 | 436 |100| - -
RLG;100NS-55 100 | 0 ’ - - | 810 - - | 872|100 - -
NGNS-65 0 0 - - 863 - 90| - |100] - -
NGRLS;100-65 100 | 474 - - - | 761 | 960 | - [100| - -
RLG,;50NS-65 0 - - | 863 | - | 480 | 436 |1.00| - -
RLG,50RLS,30-65 65 8251 50 30 (292 77|22 [ - | 610 | 232 | 464 | 417 |100]| - -
RLG,;50RLS;50-65 50 | 47y - - | 432 | 381 | 480 | 436 |1.00| - -
RLG;100NS-65 100 | 0 ’ 863 | - 872 1100 -

K1 MTEEAL, B U EAEEM ORIAGE —3) 27T S2AR BUKAIRIERES A 7)) 7 =2 2V BEE M & Y VIR AR,
X3 tERE AE URFIGTHER [ fl): AR ) UV AR SR EE), 4 225U < BIRIAERIEA A SRS

—MEHEBE L. £, BARESS (7947 vva HERES A TYAENT, B 7= 2 VR ik a L R
AT 2207 U — hOFREGERGT - e e - R UBNR T E T A NVEED 06~1%EML,

O] 12k b L, FAI [IANVEERLIZSGE, 7))
J SOSHIRIT i L LT 80 kg/m® LA LEHAS 2 Z LAVRE
TN D. ZOT= 8 FAILIFANEIFS) T 80kg/m i L 7=.

723, LSIEFAI & [FERISHEHRF D—HBIC 80 kg/m’ &L
L7-. BAKEDE, JASS 5Q022MNTIREN TN DEKIE
(185 kgm’) &2 72 L 9121, BB IEN XL T 4~
5%, FAIL I N (2% LT 5%, LS ZfiH L7=35413,

K EE 4% L 7o, (ESARFIANY, AE BUkAIE

BBRLGiRLSs45 i3, MBS EEAEL Tedle, AR Y LR
VR LA E VW, EitERE AR BUKAIHAE) 2 H
L7o. ZERETPRANAd)T, BHIEREHERIEA A S
PR EVZ, BIEEZEREIT 45515%& L-. BiZA
Z 7%, 124+25em, 18+2.5cm, 21+2.0cm O 3 K%
L, ENEN AT, 24TE, 1 FEEE L.
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23 HBREBSLUHRAE

R B LORB1EE RS [ OR”T. 7lyia
PRRIE, AT, ZEkE, BAREERE, a7 ) —
MREE, HWaAesaiE L, bR, 5
SR, FREMELREL, RSAMb, Rtk X OMEREL
RO A FEhE L 7=

oy 7 ) — MEEIRIE, JIS A 1138 (ZHELL, k=
> 7 U — hOHGIARIT, IS A 1132 (ZHEIL L CHERL L 7=
JEAETRE 5 L OWHMLREGRER A IS, EAS 100mm X & S
200mm DR A Z T, YR LT, kiR,
MR 6 EVERL L, RESUEEZ FV . 72035,
EEMHREIT Ly ) A= F —F CCREE L.

T2k, MREPEL, sRS Rl ORI
100mm X 100mm X 400mm Z A4 3 EMERLL, &
FITESEE W, B S aRBAE, AB%E 20
2 COENTIIEIRIEICR D, BRIULK 24 REE OB
U7-. Wi, £ 7 B £ k44 L, IR 20+2°C,
TR 60+5%DIEIRIEIRE CRIEOMER E TIRIE L.
TP P LR, B 4 08 £ TR 20£2°C
TAKHFEAEL, 2O, FRREE 60+5%, A 20+£2°C
OFERAEIRE TN 8 I F TEME L7, btk
R, TR 204£2°C, TBE 60+£5%, —FRUIREIEEE S
+02% & Uiz, mefbRlisB ek omAErE, Mk 4
HECTKPBRAE LS, BEHISGRREZTo7.

3. HEREER

31 ZLyviatdik
B 7 U — OB ENRVEFD 7 Ly o o PRIRER
BiERAF—6 1T

311 ARSUTHBIVERE

{EZAHRAIFIOTEEIC LV, T X TOKERRT T,
ZEK B0 BEEA S Lz, BMIETEREE, 02~1.6%
L7220, RLS OFFRARNPENHOIEERE L, 100%
B LUTHA T, 1L0% 2B L0057

312 H{uUAHEE=E

BAEBM a7 ) — FNORNATEERIY, HEEL¥
b, FHEA— R SO XD BEO/NSOEAER L
DERFEREEDE < 725 DI A ER037 H 4
%, AHFFEUTIBNT bRk AR 237 DTz,

3.1.3 avy)—kERE
o7 ) — FOBRERE, JIS A 1138 1ZEDWTCE
LIy, 37 U — MR, AMRIRICEET 578 0,

R BT 22 R FE 85 No.66 2026

—HENIRANITEE TN L7728, IBEIZIESE SR ARG
ni-.

314 EitWEEE

AL EA BT, IS A 5022:2018 1 0 (1) THH L 7=,

Co= 4 X(C; XW; X-(0.75-a) XC2 XW5) =100 (1)
2, CoFAEBEMar 7 U— b L of{tEaE

(kg/m’)
C:7byvaary y— hhokoE{thA 4
IREE(%)
Wil AREE HT = Ak B kg/m?)
Cog A ¥ MO A A PR (%)
Wl ARREHT W= B A 2 b Eikg/m’)
a¥GAVA BT (a=0)

DRI L ORFRRAZFEAINT 5 DI
K& TR BEBDBH BB S, 2 TOFRERETIIS A5308
DHHNETH D 030kg/m® LA T2 L7z, £7z, BB,
FS, LS DI L2072

32 bR
M3 (2= 7 U — b OERETREERS K UFRHMERR

#—6 KO 7 V— D7 Ly otk
AN R e

o e jf)‘i L | oy |
7| (kgim?) (kgir?)
NGNS45 19.5 44(0.2)| 2299 28 0.03
NGRLS;100-45 16.5 39(1.6)| 2250 26 0.12
RLG;30RLS,3045 20.0 38 2309 27 0.15
RLG;50NS45 190 [42(03)] 2277 24 0.10
RLG,50RLS,3045 20.5 3504)| 2251 28 0.04
RLG;50RLS,5045 180 [44(0.6)| 2226 25 0.11
RLG;100NS45 20.0 |5.000.5)| 2184 28 0.06
BBRLG;100NS-45 18.5 3.8 2163 16 0.09
BBRLG3100RLS4100-45]  20.0 5.7 2021 13 0.057
NGNS-55 115 55 2267 11 0.04
RLG;100RLS;30-55 12.5 5.0 2132 14 0.08

LSRLG3100RLS30-55 13.0 42 2191 14 0.10
FSRLG:2100RLS430-55 115 [4.6(0.5)] 2195 12 0.09

NGCS-55 183 44 2318 26 0.04
NGNS-55 180 |4.1(0.2)| 2336 28 0.02
NGRLS;30-55 200 |3904)| 2274 29 0.03
NGRLS;50-55 195 |43(0.5)]| 2234 30 0.05
NGRLS;100-55 190 |52(09)| 2084 30 0.09
RLG,50CS-55 168 |3.1(0.6)| 2282 29 0.03
RLG,;50NS-55 195 |42(004) 2299 28 0.09
RLG,50RLS;30-55 200 |4.4(0.5)| 2206 26 0.03
RLG;50RLS,50-55 195 |4.1(03) 2099 29 0.08
RLG;100NS-55 165 |4.6(0.5)| 2208 28 0.09
NGNS-65 180 [4.6(0.2)| 2288 25 0.02
NGRLS;100-65 180 |4.5(1.5)| 2142 23 0.12
RLG;50NS-65 190 |4.7(00.5) 2199 24 0.12
RLG,50RLS;30-65 198 |53(0.6)| 2172 24 0.03
RLG,50RLS,;50-65 180 |4.5(1.2)| 2163 24 0.11
RLG;,100NS-65 160 |4.2(0.5)| 2189 22 0.10

(O ONITEMEEEREE RS
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B &, K4 SRR, )5 (AIEHERAR 26 HEF
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321 [EHEEES L UEEMERE
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# LS ZfHH U7k RT3 A S en o Tz,

ARFFETIL, BREHRARD 0%DHA O EAERE & 7
AMER O ERR LT85 58 DO E R O A&k
L7t OIFAERE 2 el d™ 5 &, B EM O E
L= B TN &SRB EECTh- 7=, BHES
DOWFFEINZ LD L, BRERAGEN S0%E B2 5L, BE
MR OAER TG & FARIE M O % Eh L5
BT, BAEMHEMOER LT E0IE 9 703, iR
EOEAbNEL T2 D L OWEDRDH D, JASS 52022) ¥
2k 5 &, BB & L7254, PRI <72,
FEHRECIY, N EFfREICRD, ARV TY,
BB %fiiffl L7= BBRLG;100NS-45 234#RlZ 4 5 13

R BT 22 R FE 85 No.66 2026

ORI T b K E <, FRROMERID B B3,
RLS, % 100%iE4 L7~ BBRLG3;100RLS,10045 Tl &
<720, HAMEMORZEITIRE .

TR T, N & R, AR ORRERES
FOHIMZAME N T D08 DAL, FS O LY
KRE L RDMHEADH BN,

322  EIRINE

X—4 X0 EIHEERIY, 35T e4a JASS 5(2022)% 27
SN D FHEHE I O BEfE L OSBRI OS5 Off
A+ 2a027 ) — FOZRIHFEREG X 10 L) 2 L
7o DA M BRERA ORI KRE 72
BREFDI BN, FAEEH L ORI RE N &I

#—5 R H B OBk
ARBRTEE AR %
257 JISA 1101
RS JISA 1128
7;: BN AR JISA1116 |
Y oy 7Y —MEE | ISA1156
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SRR JISA 1108 fEEeA:
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RLGi50NS-45
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BBRLG:100RLS:100-45
FSRLG:100RLS:30-55

NGCS-55
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AR A S G S S G 4

2o o o o o o o o
z = 85222738522 =
oogé S <o O o S o &
z z 252 3 S 232 3
z go z 8 & =
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B3 4= U — hOMEABRES LOTHRA

29




EREEEMT T Y ML) RELLFHEEH L 2Mvza v 7Y — b oI T 267

R BT 22 R FE 85 No.66 2026

g
%
=
= RN EREEE
222228232383 0%s2s82822%s8¢%c2 8¢
E-2dadg;8d43283az38d48¢8z%2¢d 3%
“g522353"22z:2” " “gEfd¢EE;”CEE;
23238 ¢&S¢&E8 zz%0=2=23%523 ©=23%3
2 EEE
% — =
M4 &R 2 ) — bORHITHEE
=~ 35
E 30 [|EMYAYERC E il CHENZR)ITh 5 AT |
3025 =
£ 2
EIS
&£ 10
P
2 9
8 YT T e S Y Y Yo SO Vo S Vo SOV S o WV S ¥ S Vo SR Vo S o SR Vo)
E 4 2 402 4 5 202 L 3 o9 L L o4 5 & o5 & %03
5 &6 % 3 2 % 6 4 & = 2 2 3 & & 6 = 2 3 & &
= 2 B B % g B 485 8 & 3z * 338 2 B 2
- g g g €8 22z %9 2 3 % 2 ¢
E 2 z
v n
a0 =

M5 KfEa 7 U — FOHPEERS

K45, #i2, BAEEH =02 U — b Ml & YO#iPH%Z
Bx b L, 8X10* 2B HFENA LI, LS, FSD
i CHK % 4~5%RIR L7728, RERIHRR A K
B2 Z LN TED, BB O T 4%(EIR L 7= A3 e
(NS qWAVIRSoY

323 {REHEE
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33  IEMEEEIC &L HIEREETHE
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5 18 U 7R IMEREDBIE IS 2 SR DR i & 2
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R BT 22 R FE 85 No.66 2026
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5, NQ) &V EMOMMEEQERH L= 27 U —§

THUC KDY, RO L ORI & B LT ERERR DEEpMERE & ORIRZ TR LT-.
FHAREL 72D 9. AWFFETIL, FAIL LS ZHE+to— 0y 47 QUG +D:QdvN ¢ QrG +d-QarN +e- QFA+/ -QLS (2)
. =
FRICHE L7= 2 &, EESNEIIAK R &ARBME O atbrctdtetf
60
N:W/B=45%F, =43.151Q, - 58.914 R2=0.5414 o
Lol e~ _adeemmmm o
o _.
Poa| BT
T 30 (0
X
20
¥
4 W R _
=00 [ NwW/B-ss%F,~25.716Q,-27.742 N:W/B=65%F, =61-868Qq - 124.06
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=
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35 H @ON:FAEEM(W/B=45%)
. N:W/B=65% Cys =-51.678Qy + 150.86
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22T, QuBM ORI (g/em®)

OnG B O FE (g/em?)
QN EHIE AT DOMERETE FE (g/em?)

Ou G- FHAA B ORI ¥ (g/om®)
QN FIAAME R DR E (g/em®)
OFA : FA OFE (g/em?)

QLS : LS D (g/em’)

a. b. c. dfEABEMOMESERE(L/m’)
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R. Sakai, K. Ishikawa, H. Kondo, K. Niitsu, M. Hiramatsu,
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carbon nanowall anodes fabricated via top-down approach
for abiotic glucose fuel cells”, Scientific Reports, 15,
32772 (2025)

S. Iba, H. Kondo, T. Tsutsumi, K. Ishikawa, M. Hiramatsu,

R BT 22 R FE 85 No.66 2026

M. Hori: “Achieving the In-plane Orientation of Carbon
Nanowalls: Implications for Sensing, Energy Harvesting,
and Nanobio Devices”, ACS Applied Nano Materials,
Vol. 8, Issue 6, pp. 2660-2668 (2025)
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Y. Yonehara, K. Takeda, M. Hiramatsu: “Effect of substrate
on synthesis of Nitrogen doped diamond film with plasma
enhanced chemical vapor deposition”, Taiwan-Japan Joint
Workshop of 13th Workshop for Electrical Engineering
Application (WEEEA) , 13th International Workshop for
Nano-Carbon Workshop (IWNC) , 15th International
Workshop for Plasma-Bio Science, Technology
(IWPBST) and 3rd International Workshop for Carbon
Neutral Material Reforming Technology (IWCMT) ,
Yuan-Ze University, Taiwan, February 20-23 (2025)

S. Nanya, K. Takeda, M. Hiramatsu: “Distribution of H
atom above a substrate surface irradiated by inductively
coupled H2 plasma”, Taiwan-Japan Joint Workshop of
13th Workshop for Electrical Engineering Application
(WEEEA) , 13th International Workshop for Nano-
Carbon Workshop (IWNC) , 15th International Workshop
for Plasma-Bio Science, Technology (IWPBST) and 3rd
International Workshop for Carbon Neutral Material
Reforming Technology (IWCMT) , Yuan-Ze University,
Taiwan, February 20-23 (2025)

S. Nanya, K. Takeda, M. Hiramatsu: “Measurement of
Surface Loss Probability of Hydrogen Atoms on
Substrates”, 17th International Symposium on Advanced
Plasma Science and its Applications for Nitrides and
Nanomaterials / 18th International Conference on Plasma-
Nano Technology and Science (ISPlasma 2025/ IC-
PLANTS2025) , Chubu University, Nagoya, 05pA110,
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Graphene-Based Materials and their Applications”, 2nd
International Conference on Advanced Functional
Materials (ICAFM 2025) , Hotel Himalaya, Lalitpur,
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and Applications”, 11th World Congress of Advanced
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International Conference on Materials and Systems for
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H. Ohtani, W. Chujo, K. Kobayashi, “Compensating image
overlay 16QAM using dual cameras for rolling shutter-
based screen camera communication”, IEICE Communications
Express, Vol. 14, No. 6, pp. 242-245, DOI:10.23919/comex.
2025XBL0033 (2025).

Y. Iyoda, K. Kobayashi, C. Ben Naila, H. Okada, “Extension of
the CNN-based demodulation method for image sensor-
based visible light communication considering real image

parameters”, IEEE Photonics Journal, Vol. 17, No. 3, pp.
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Funabashi, K. Kobayashi, “Image overlay properties of
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Communications Express, Vol. 14, No. 9, pp. 338-341, DOL:
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