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Au %% F— 7 PCBM IR DR ESFEEZ AV Y P NN—REDESE
Demonstration of Reservoir Calculation by Nonlinear Electrical Conduction in Au
Adsorbed PCBM
BRABEE, DongHan, C=iREAE, K& A=
Osaka Univ. Dong Han, °Tomoki Misaka, Hiroshi Ohyama and Takuya Matsumoto
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AR EZT o TR A WMET 5.

1 2
[EBIEB U 75 7 ¢ —%NT SIOJSI Il LIz Au iz (g Wl -
B U72. 2D OEM FIC PCBM 02 1 780 AEE (20 pl,4 mM) |
/ \ ‘

=iy
Eil

M EFL, Ara— NCHRELZ. Z0%T7ENLT 7 AR L §E
f PRI & VERR T % 72 12 100°C, 260°CT L h MEA L 7=. =@ PCBM
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Scale parameter of polymer networks exhibiting neuromorphic electric properties
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Fig.1 Effect of ethylene glycol to PEDOT/PSS
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I-V Characteristics of Resonant Tunneling Neuromorphic Devices by Cross-linking
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[1] S. Nishijima et al., Nanotechnology, 29 245205 (2018). Fig 2. TH—GIRMAIC& YEC 2EBD
[2] Y. Otsuka et al., ACS Appl. Mater. Interfaces, (2019) #&&/1%—Y
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Electrical Characteristics of {Mo1s4:152}-ring in Nanoscale Junctions
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ZRoay 7%+ A MT UL i F « HARE L. {Moisansa}-ring MK 2 VERk L7=, 104Pa D E 725z
HTT2HUEHELZOL, ERIEREL KOS =& 0 2R EOFH 21T > 72,

[RER & E%52] Fig2 IZMBEGTHED IV HEDFRERTH L, JBEDFIIMEIC L > THKL, @
AL THIRDOREICRE BN 2 ENR BT o7z, Fig.3(Q)7» Dl - FZ A MR Edk o 1
VE—Z U APMET L, Bl b SRR T A 2 E BT, Fig 30 AT T b,
P 7eF v Sy 2 THIIT 0° 22BAAE Y B LR 5-90° [2#inh 45, —5 T,
{Moisanso}-ring 1ZXH A IZRTNAES 7 R IEDEZ WD FEIRA B 5 Z LN gholz, TD XD
FARTABZEALRR 5938 Fig.2 ICHAN DB RO K Th 5 L5 2 HND, M A LRI LRI PR,
EJEBEAANC S 7 L, 420K THER LT, BETIE, A v E—F R E[HY 7 FOF o TEID
BHRICOWCilgam T 5.

[ k] [1] Achim MUE ller et al. Z. Anorg. Allg. Chem. 1999, 625, 1187-1192

[2] Ao, 5 84 IS HMEL 2 23a-A302-1(2023).
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Fig.3; The result of Impedance measurement(Bode plot)

(a) is In(2) vs frequency, (b) is Phase shift vs frequency
Applied DC and AC voltage are 0V and 3V, respectively.
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Fig.2; I-V curve at 340K
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Optimizing Molecular orientation in polymer thin films for
Physical reservoir computing
Moulika Desu®?, Yuki Usamil2, Yuya Ishizaki®, Shusaku Nagano?,

Shyam S Pandey*, Hirofumi Tanaka!?

1 Graduate School of Life Science and Systems Engineering, Kyushu Institute of Technology
2 Research Center for Neuromorphic Al Hardware, Kyushu Institute of Technology
2-4 Hibikino, Wakamatsu, Kitakyushu, 808-0196, Japan
3 College of Science, Rikkyo University
3-34-1 Nishi-Ikebukuro, Toshima, Tokyo, 171-8501, Japan
4 Department of Biological Functions Engineering, Kyushu Institute of Technology
2-4 Hibikino, Wakamatsu, Kitakyushu, 808-0196, Japan

E-mail:moulika-d@brain.kyutech.ac.jp

Introduction: Organic conjugated polymers (CPs) are key materials for advanced electronics, offering tunable
semiconducting properties and cost-effective processing. Regioregular poly(3-hexylthiophene) (RR-P3HT)
excels in charge transport and responsiveness to stimuli, with molecular orientation playing a crucial role in
performance. Using RR-P3HT in physical reservoir computing (PRC) enables efficient signal processing by
mapping inputs into higher-dimensional spaces. Optimized orientation enhances charge transport and reservoir
dynamics, making CP-based PRC systems ideal for tasks like pattern recognition and sequence prediction.
Previously, we examined the impact of n-m stacking distance on Al computation accuracy. This time, we
investigate how film randomness influences accuracy in Al computation .
Results and discussion: Figure 1(a) illustrates the schematic representation of the Floating film transfer
method (FTM), which enables the controlled orientation of polymer molecules by adjusting parameters such as
polymer concentration, liquid substrate viscosity, temperature, and other factors. The molecular orientation
within a single fabricated film can be quantitatively assessed using the dichroic ratio (DR) (Ai/A,)defined as the
absorption ratio. By changing in floating distance (x) obtained by the film Figure 1(b). As shown in Figure 1(c),
DR increases with floating distance, reflecting enhanced orientation. These films, with varying orientations,
serve as physical reservoirs to study their influence on reservoir computing performance. Figures 1(d) & (e)
present accuracy in waveform generation results for parallel and perpendicular configurations shown in Figure
1(b), revealing that films with lower orientation outperformed others in both configurations, highlighting the role
of orientation in computing efficiency and performance
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Fig 1. (a) Schematic diagram of Floating film transfer method. (b) Obtained oriented thin of RR-P3HT.(c)

DR ratio values with varying position from the slider within a film. (d & e) Waveform generation results at

different positions in both configurations.
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PEDOT:PSS ME—Z4FIRMER & — R BRIzEBHFE
Fabrication of single layer of PEDOT:PSS and wo-dimensional conduction mechanism
BRABEE M2)R BE. #F 6%, O #t., 0)fl ®5h BwFx =t
Osaka Univ., Mingyuan Song, Yama Murano, °Dock-Chil Che, Yasuhiro Nakayama,
Takuya Matsumoto

E-mail: che@chem.sci.osaka-u.ac.jp
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TR DOERUCRE L, RN ERUG BRSOV TOBR AT O THRET 5,
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% FIZ ODA T L7-& & Dn-a thif 27", PSS ND Z /LR
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T2 ZHUTSIRRE AT ODA & PEDOT:PSS 431 4 i & % & D m-a i
R L. Rl LT B b ThH L B2 bRG, LB |, » 5w
(2 50 A I EIC 2y P G LT R Lo aFML | ) :

2T LTz & 2 A, KmEO LA & & HIZE R ok
WERNERT D Z N7, SIHEFO (QP) IZF Y4 5 XPS
AT FVEHAIDNBIE, PEDOT MOV PSS IZHY T 58— L &
BT I HLEA LE S BFSBRISNE, TRbOMKED s B =

5. LB ¥EIZ XY PEDOT:PSS/ODA D H.—REZRIZKEN L7z Z & 2. REENKAFELE
MRER STz, ERR LT B TR BRI 2RI L7 & = RARRAE

AA = v 7 IARERE R R Uiz, 2123 7 AEEN 2.5V O & ZICFHHAI SN - EREE, £
EES . BIORLF-OWELRORE L L TR LUIEHERETRT, HEROEKE & bICERMEIHEKR
LTWDZERDbND, BEREEZ A LT 572 DI2 KFM B ZJIE L7z & 2 A, RifEALIThE
FOE ST, RAICHR LIZEBABIHI SN TV D 2 DRI N, AGEHTIZ, =
W RAGE R IOV CEEIC R T 5.

Current / logA
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BFEERSSICLDLIAETIS—L 2D
BESTMEFE— A > FODFLAR)LEEHTE
Local electrical dipole moment of Li endohedral fullerene utilizing local barrier height
BB REE ! K2 FIEKR3
ORIBHfC | /NEFRRRRR | AIEPENE | FE LG54 2 REFAR 3 ILHBE—!
Univ. Tsukuba', Univ. Kyoto?, Univ. Tohoku?
OYuki Munezawa!, Yutaro Ono', Yuki Kono!, Tomohiro NobeyamaZ, Hiroshi Ueno?®, Yoichi
Yamada'
Email: s2011871@u.tsukuba.ac.jp
(T T DRER /LB (STM) (28152 b FVEROKE S(3h=4-exp(-2xz)
TRIN., LOEHFEHEIERRE z ICBT 2 B2 « 1I3RPTkEREE R S (local barrier height :
LBH) Off#aZ b2, LBH L b RAVERD z KIFENLUTO L S IZRD BN D,

LBH (I#E8t & BBt ORI BET 2 W E Th D720 3Bk [ O B ROWH1-E — A
VMR DREEZIT S, @ZIT, LBH FHANZ K o THEREMRRZRBEMRIZE & F > Tz
BIBER EOWHEN T ORMBETE—A > Mo 1 5F L UL THART X 5 TR B 5.,
AMFFETIE, LBH GHHIORG & LT Li'@Cro (ZiEH L7z (Fig.1), Lit@Cro O MHF-E—
A MENE S LN E S b, ERECEMBBIFEC b % 5 5 L 520N 5[],
Z 2 TH& 1T Lit@Cro WIS L C STM & OF LBH #HEIZ ATV, Lif@Cro D BRI 1-F—
A MRETFHE R ST A — LTI Bl Lz, .
[EBRILi*@Cro 75T Lif@Cro [NTEH O F-HEI L » TIERI L
oo T ORI T Li@C & Cro DRATEBAH SN = &
WA TND, LBH B2 5T HERITIT 2 (2 IERRIE A 40
Z. b RVERER v 7 A URIHL, #ROd/dERD T, b0
R« ERILI@Cr0:Cro DIR AL THRED STM 8 (Fig2.(a))  Figl Li'@Cro structure
PHIE, LIF@Cun 7 FICBWTAENTORmEIDRELBIEEIND 2D, LiT@Cro ORI A]
BETH D[R], —H LBHE (Fig2.(b) 751 Lif@Cr @ LBH S Cro DFN L W IEL 725 2
ENWS NS0T, ZORRIENE LN ko CEZERIC M B T E— A 2 R
HELTNBD EEZBND, BETIE Lz Ktk & STS O R LAY TR R Lo
77— L OBEFMBECOW Tk 1 () e —
THTETH D, 8]
[1] H. Ueno, et al., Chem. Eur.

i ' :
J. 30, 202303908 (2023) >4 BS
[2]Y. Yamada, et al., J. Phys. Chem. Lett. 2021, 2
12,7812 0 - .
o 2 4 6 8 10 o 2 4 6 8 10

x (nm) x (nm)

Fig.2 (a)STM image (b)LBH image
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7 UEZ)LEN T At DS FOAERES) I
Reversible Sliding Motion by Hole-Injection in Ammonium-Linked Ferrocene
PFH, FEXBRI ®, BSLEEKXET ’, YHE Y, ERW S, HEXS
BE R, VVa—H— E—42—, 00 F—Yzv O BE BT, Fry 2—YU7
R S, BRAN REC, &8 £# |, R K, #T E&°, uE 2M°
IMS', Chiba Univ. 2, Nat. Tsing Hua Univ.’, NIMS*, AIST 3, Tsukuba Univ.°
°Fumi Nishino', Peter Krueger?, Chi-Hsien Wang’, Ryohei Nemoto®, Yu-Hsin Chang’,
Takuya Hosokai’, Yuri Hasegawaﬁ, Keisuke Fukutani', Satoshi Kera', Masaki Horie’,
Toyo Kazu Yamada®

*E-mail: toyoyamada@faculty.chiba-u.jp

770 =7 NVERSFIE. FOFLIT 8] 2Rb, FREKRICHRT 2 =—7
IRREZ T T E LTHBN TS, RIS, BREDT A Ny1%27 T 0y =—T VEIRY
FRED AT Z & TSN DR A ~-7 A2 MEGHOHNERIBUSEREZ, \ERHEICD
VRIS N TE e, REMRFZE LT, 7 A 457 [ferrocenylmethyl(methy)-
ammonium]'(PF¢) (Fc-amm) & 78 2 K43 4,4, 5,5’-tetrabromodibenzo[18] crown-6 ether (BrCR)
PET BN D[1-3], 2D DILEWIT IV 7 fEERIC B O TENZEREZ /R 325, Zha ks
R L, SMERRBOG 2R 2 R IS 45 2 & TR SN DT A 2L LTOIGH
DERZED TS, —FTHEIKE 7 =t (Fo)y FEOME/ERICIK T 2D Fo OOfEMN,
B AR E R LOT A ZCHA~DEETH T,

AWFFETE A 1L, Cu(11D)EER DR A My ToH 5 BrCR BENR LIZWE L7727 A Rr+
Fe-ammn O H 4G - B FIREOHIE 252 - (R EE b o R VBMED o otis
(STM/STS)Z HHWWTAT o7z, ZHICL Y | 7 A F3F Fe-amm (3, EARIBEER TORETDH
ZEICHAIE G LB Lo Z & &2 R Lz,

BrCR HJEEE D Fe-amm 43 OElW 2 STS &M LV [FE Lz & 2 A, Fe-amm 57
13 BrCR B |- TH B B8R 28 B 12 L CHAT 72 B 7] (face-on) & HE[EL 72 B[] (edge-on) O [ J7
R LT Z ERyinoTo, KFIZ, edge-on ALl L7c Fe-amm (2D TIE, STM #7725 Fe-
HOMO ~D AR —/VEANIZER T 5 LB 2 5ND AW AT AT (> JiEE) 24 Ulz[4],

2O XS R EARERE O 3 FEENE, LA, MILETLKE, HFTLrs br=s 2
EE SRR A, LT, YEBLRIZB W THERREIZ R T LR TE 5,

[1] C.-H. Wang, et al., Chem. Sci. 12, 3871 (2021).

[2] T. K. Yamada, et al., J. Mater. Chem. C 12, 874 (2024).
[3] T. K. Yamada, et al., Nanoscale Horiz. 9, 718 (2024).
[4] F. Nishino, et al., Small 2408217 (2024).
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V30 I —TIBRRGFORESK
On-Surface Synthesis using Crown Ether
FEXBREL ', BELFEKXR{ET?
oMK 43R, B R4, ¥HME BRX' ST EM LE 2/
Chiba Univ.', Nat. Tsing Hua Univ.?
°Tomoya Kashiwagi', Haruto Seki', Mai Niida', Masaki Horie? and Toyo Kazu Yamada'
E-mail: toyoyamada@faculty.chiba-u.jp

G T & BRI 1 2 A A DY T B RO ORISR & TR0 fihE TRl LAl IE & TIRRER
B A FRIRFIZ FTREZ2 2R b o FOVBEBBE(STM) 2 W T3 L C X 7= [1-3], AWFFE Tl
44557 hT7 7T aEIRV18]-7 T 7 -6 T—T /L(DB18C6-Brd) & HN - A I B
LCTHET 2, hLo B ICABORF -5 A A% Ty 7 TELHMOTa=—2 7
BFTHY ., BTREASORIE Y 5 2 28 e LT ENTEX T [4-7],

Z DOEAIRGF AR & L CTHHIZ WAV R EZE STM 2E 1B 1 1§ E TR L~L
T2 Cu(IIDIZHE L T2, ZOERRS FOREIL, KinlCRFBRFDH L7120, @REH
THENT 2 Lm 7 U e BB L PRI TR e GG &2 2< 5 (DA~ VU RIR), £ D
fa, N ~— kT 5 REEHK), ZOERKDT% 453K 7=—V 735, “AFTF
47DXEI IR —RIET U H LA NTA TRy U7 BPERICE 72 [5], Blmat A o TR,
SERTIR TV VRIEE THUE, EARIR D A= 2T RO R Y ~—FpTH - 7=, IR,
By TS CuJ 724 Lo RMREBIC L 2 b o LI L 72,

Z 2T, IENREE A 600 K. 650 K, 700 K (ZEEPEAUIC B L STM Bi%82 %177, 95 &,
Xy MU= BERT & MBENBIE S, — 7. STM &b =0 MEEFIE D 17%
D 46%(THEIN L, EHEUREC T EMRRIZEAD Lic, ~=0 MR FIRBRRLETHDH Z &
&L ESIRIETOS THBENERMICEZ D2 L2 RE L, —JF, EBIRER 2R TO =
7 LG TIAIENEE S BB L7, BEGRE TORTMA I L TW2 o THET 5,

ZE IR

[1] C. G. Ayani, T. K. Yamada, et al., Nanoscale 14, 15111 (2022).

[2] N. K. M. Nazriq, P. Krueger, T. K. Yamada, Applied Surface Science 618, 156628 (2023).
[3] T. Gozlinski, T. K. Yamada, et al., Science Advances 9, eadh9163 (2023).

[4] T. K. Yamada, et al., Journal of Materials Chemistry C, 12, 874 (2024).

[5] T. K. Yamada, et al., Nanoscale Horizons, 9, 718 (2024).

[6] T. K. Yamada, et al., The Journal of Physical Chemistry C, 128, 1477 (2024).

[7] F. Nishino, T. K. Yamada, et al., Small, 202408217 (2024).
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BERNERMGETRE-RE7ZIILFIVHEHERICH S ERBERXUNR L ZTOER

Enhanced Friction Effects and its Origins with Forming Extra Alkyl Chains
by Friction Force Microscopy
WAL K ROEL? ##X 3, RmAHM®EE*
CEH #& BiE BFL K BER2 HE F WHILZE EXRERY IS 623,
RAN Z&E!
U. Tokyo', ROEL?, Sci. Tokyo?, GSFS U. Tokyo?, °Ryo Miyata!, Yusaku Wakasaki', Rikuo Suzuki?,
Satoru Inoue!, Hiroyuki Matsui?, Yoshiaki Sugimoto*, Ken Nakajima?®, Tatsuo Hasegawa!

E-mail: miyata-ryo349@g.ecc.u-tokyo.ac.jp

TR & BT VOV A S Lo RO AR, WREo b oo ERIcA %
FET B MBI, TSR IR L 72— e Rl 2 b 00 Fibdh 2 MEE T & 511,
IO DOMEICHESE, TAXNVEHENRER D 2O FORAGEKREMANTRIET 5L 2HEOEHE
G CTe R T VXV E 5y FIEREICN LIRS 222 HET 2 2 LN TE 5[2], FxiX
TAVET, FEFHEMEE (AFM) (2 K 2 BEE )R 48 L CoFiEEiMEO @O RTINS Lo A4
BB A Z - 53T 2 LA LML TELB], AR, 2O FORAKEEZZLIE THRET
IV LR DRRFFIRAE & BEERAE L OMBIZ D & & bic, B OB « BEERFETm 2 5 ) 1
SEENE 2 o To R T VX VO AT K 2 BB R ORI A B 50N LIz THRET 5,

AW CIXHILN) 72 7 VX VB8R TH D Ph-BTBT-C, (K a) ZHH L, HEDEAR D 2
ROy DIRAWIRE ANTT L— Fa— MEICL ) BRI ER L7z, 20L& 2 OIRA SN
UChEmRE ORI T VX NEHABE L HEZHET 2 Z ENARETH H(KM b), X ¢ (TSR D #
Ban=6CEEL, REMOHEE n"& BEHENITH ¢ 1ong 5 2 THERL L 7253 IO EEBARE D5 R
T, FER. BEELREUL 6 iong DIEME & BIZ0< diong<03 TIHIEML, 03< iong< 1.0 TITKF
WD T 2728 nlKF LRVWRDEEWA R LT, 22T, (nn)=(6,12) DIRAME n=6 OHEKSY
A xtg s LT, BARZIBEDOL & T AFM BEEHO T~V W 2 5 B A b2 TR A2 X d
(T, T2 &L NIk U TR 1N L, IR NS 5 U CER IR T 5 2 E 3o
Tz Fio, BESOEE  IBEERFHEITRAPEICBWCEHEICEHNZZ L0 b, REIT VXD ST
BB BB ICEHEICBEE L TWD B N5, B TIE. RET X VEHEE S o FERA

OFRFIREZHA LTS & BT, RETAFAEN G- O TEEBEDORIFIZOWTHERT D,
[1] &I - F- B, JEHA®EE 91,613 (2022). [2] S. Arai, ef al. Adv. Mater. 30, 1707256 (2018). [3] ‘B M4, 45 71 [0l
W BR P RN S, 25p-1BC-8 (2024).

(a) g Cotoms (©) o5 (d)
(> 9 3 ., c6+c8 | = gL
S c v 3 [
0 3 ® ‘\ & - 23
g 010—// \ c12 8 ., .- 8 "
\ = — L ]
(b) 8 Yol s Tloc bt
' - ° 350 +
S 005Hy Tt § L[¢
g 1 Ry 2 c6
= y S B
oot 1 1 1Y N RPN
0.0 0.2 04 06 0.8 1.0 0.0 1.0 2.0
Piong log(v) (Mm/s)

Fig. (a) Chemical structure of Ph-BTBT-C,. (b) The molecular packing of the two-component film of Ph-BTBT-
Ch. (¢) The friction vs. applied load curves for n =6 ~ 14 and (n, n") = (6, 12). (d) Velocity dependence of
friction force with different temperatures for the one-component film of n = 6 (triangle) and the two-component
filmofn=6and n' =12 at gione ~ 0.3 (circle).
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ERARDORLGLONBESFHHET S v 18
Mesh structures formed by two kinds of precursor molecules with/without nitrogen
LEREXREE !, HETHEE 2 oMofd ', JRE shz' EA fE3h°%
Hef FH2 &K -
Hiroshima Univ. !, NICT, °(M2) Yusuke Muranaka, Hiroyuki Sakaue, Yukihiro Tominari, Shukichi
Tanaka, Hitoshi Suzuki.?
E-mail: y-muranaka@hiroshima-u.ac.jp

7T 7 2 AZJHHENC T ) A— R A XDRDIR S

WEWETHH ST T 22T ) Ay v a kHEESTO O > ?
EAICL o TERTE D Z L 2T a T8l LT 71]. ne

C »
—%, BREGLV T 7= 38V Ry v 70T T N jon )\@L

HIEMMEENTWAR] BFEEEERWV135-F) R

N o N ) . N Figl(a)1,3,5-tris(4-bromophenyl-benze
4-7 mE)X B (TBPB) 1 (Fig.1) L EHE % &1 2,4,6-

N . ne(TBPB).(b)2,4,6-tris(4-bromoph
N RA@-7v%7x=/)135 U7 Y (TBPT) 5+

(Fig.1) ZiRG L THEZZN LIcGEITiE, —HIcE
FaeBZLA Yy v aBEEBRT 22 LR TPRIND. AIFZET
FEFFEORLRD 200 DT Z ARy & L TR —A
PR ECAAE L, BN K> TR L& %2 STM Z JV CRE
fli L7z, SEERTIE, Au(11DFREIZ 2D D5F &2 BIRAITHK
BHLI. 20k, EilE 413K T30 07 =— L, BlIhi-
HikE % STM THIZ LT, %
Au(L11)HHE 12 2 BB 4Y T2 763 L 7= STM {8 % Fig2 |27 }%ﬂ
T IS TR U EE D = LR — IR AE L, =88R

DA A=V TREEINT. ZOA A=V b 2 O Y 1% H
BT HZ EETERNoTe. 4IBK TOT =— 1R TlL, Av
v aROWENEE S (Figl). —#icidn=h 2ko#
Rl 7emgE b Bl sh, 200 A X3 v L~ U RIGICE - T
DEDEET DL TPRINIEE L IZERKRTH-T2. 1
LSS b BATETBIROR b Z L Bl anT-.

[1]Y. Nagatomo, et al., Jpn. J. Appl. Phys. 59 (2020) SDDA16. S.

enyl)-1,3,5-triazine(TBPT).

Fig.2 STM image of the molecules
deposited on Au(111) surface.

Shingae, et al., 849 (2024) 131317.

[2]Z. Xiang, D. Cao, Macromolecular Rapid Communications. 33.
Fig.3 STM image of the structure

1184 (2012)
ARHFGED—EIE ISPS FHEF 21K04844 N OF 23K04s3  lormed by the molecules afier
DK %=1 7 annealing at 473K.
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Spontaneous Orientation Polarization in TPBi Isomers: Insights into

Structural Influence

IGSES, Kyushu Univ. !, OPERA, Kyushu Univ. 2 IMCE, Kyshu Univ. 3, *Zhangcheng Liao !, Shuto
Osumi?, Hajime Nakanotani?, Chihaya Adachi?, Kyohei Kawashima3, Toshifumi Mori3, **Ken
Albrecht 3
E-mail: *liao.zhangcheng.liao.828@s.kyushu-u.ac.jp
**albrecht@cm.kyushu-u.ac.jp

Spontaneous Orientation Polarization (SOP) arises from the partial alignment of molecular dipole
moments (PDM) during vacuum deposition, creating a Giant Surface Potential (GSP) that significantly
influences charge injection and transport in organic light-emitting diodes (OLEDs). Understanding the
relationship between molecular structure and SOP behavior is critical for optimizing electron transport
materials (ETMs). TPBi is a well known electron transporting material that shows SOP. Structural

modification can modulate the degree of orientation by regulating the conformation.!

This study investigates SOP in TPBi and its
Sy

three isomers (N1, N2, and N3) to explore how Q @
, N= N
structural  differences  affect

polarization !\JD @N N
performance. Kelvin probe measurements @N N NA{?}‘Q
revealed distinct GSP slopes among the CF\N @ ©_<\N
compounds. N1 exhibited the highest GSP
slope (1644 mV/nm), indicating strong

polarization alignment, followed by N2 (122.8 /@ Q ©\1N
5 > N -
N=

mV/nm). N3, however, showed a negative slope

“N N_N N‘@
(-37.0 mV/nm). These differences align with @«N @ é @
variations in PDM distributions and will be N Nn/©
O e

discussed using MD and DFT calculations.
The results emphasize the importance of N2 N3

molecular symmetry and dipole orientation in ~ Fig. 1 Structure of TPBi and studied isomers.

controlling SOP. While TPBi is a well- = TPBi
established ETM, the isomeric variations ® NI
provide new insights into tailoring SOP through : Ei
molecular design. This research highlights how %
structural modifications can systematically E
enhance charge transport and injection ';—cj
efficiency. ‘fé
@

Reference
1) W.-C. Wang, K. Nakano, D. Hashizume, C.- . . . . . . . .

S. Hsu and K. Tajima, ACS Appl. Mater. e

Thickness
Interfaces 14 , 18773 2022). ickness(nm)

Fig. 2 Thickness dependence of surface potential for
TPBi and its isomers.
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SIMBJ ZZRW-E—FESDEBEREGEET —420
BESEICRITI5R8 ) VT FEDRRE

Development of a clustering method for automatic classification of electrical
conductance data from single molecule junctions measured via STM-BJ method
BRAEBET !, BRABEERI: OMB)%E &', (LUH %2 SH §—:?

School!/Grad. School? of Engineering Science Osaka Un1vers1ty
°Kyo Ogino,' Ryo Yamada? and Hirokazu Tada?
E-mail: ogino k@molectronics.jp

1. BEY H—07#ESICB T 2E FEREL T L —r Uy v v a il BIE) OBBIZE
VR Y Vitet FaNCY SR N fioﬁ[l] BJ /£“Ci %Ui B LSRR T — 2 25 USR5
VNS D, Bl U TE (27220 07) X, ZOL5RT —2O5BICHERRFIET
b5 [2], LInL.Z TFAZ ) T OFRER i%&ﬁg;@ﬁgvﬁ EKTFELCLEY EWHMERH D,
AW CIIFFEEZ BB CHHTE 227 922 ) V7 FlE (B4 — b= 2 —% :DAE) &
Uniform Manifold Approximation and Projection (UMAP) (Z X A& IcH Iz FIH LA 7 &
AR Y T REZRRE LT,

2. FELHER Figure | [ZFIAA T, SEATHFRICHO(3, 4], H—r 745 OB A LT 5
RrDBEFROEA BIT—4H) Z32X32 7 BNLOEBICEBRLI-bO2EBE=2—F /L%y b
7—27 (DNN) OANj7—4% & LTHW= (Fig.la), DNN OHINANZHHRTH LI
—= 7 xI{T\, ML —=271® DNN @qu'ﬁﬁ)'é:é@lﬁhé 64 E O A FrfE L LTt L7z
(Fig.1b), ABFFETIX, FRMICEHME L LT < 37572012, UMAP (2 X DR THIBEIT->729 %
T IARAZY T HFATL, IR MCTRELLT- (Flg lc)

Figure 1. Overview of the method. (a) A single BJ data plot is converted to a 32x32 pixel image and
used as input data. (b) The input data is processed through a trained deep autoencoder, and the
values at the bottleneck layer of the DNN are used as an embedded feature vector (indicated by the
arrow). (¢) The UMAP algorithm is applied for the additional dimensionality reduction to two
dimensions, followed by clustering. The result is shown as a 2D scatter plot.

Figure 2 (2325 T3 54072 2000 fH O B 77— 1%t LGl L 7=l % 7~9", Figure 2(a) L7 7 A
22U éi“bf_“f 2D ZIRILH AR, Fig.2(b) 122000 F L —RAZF X Tffio7z Rtk A 7
7 A’E Fig.2 (c), (d), (e) IZ7 T AX Z LI b7z kot A 7T L&, Figure 2(b) % FL

A%EA%%077X5k%tﬁw7715; YIVD ETFRENDD, VT TAZY T
%fﬁ 2 &L I TEEAITIE Fig2(d) & Fig2(e) DXL I 2 REZ =V WFET H Z LD b | fllh
IRFFEE CHUNCIR A 727 T A2 BT A TS Z EBRENT,

Figure 2. (a) Clustering results. (b) Conductance-distance 2D histogram of the entire dataset, (c-e) 2D
histograms for individual datasets.

[1] S. V. Aradhya et al., Nature Nanotechnology 8, 399-410 (2013).

[2] C. Yan et al., ACS Nano 18, 2853128556 (2024).

[3] D. Cabosart et al., Appl. Phys. Lett. 114, 143102 (2019).

[4] F. Huang et al., Phys. Chem. Chem. Phys. 22, 1674 (2020).
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EERSHEEOERERTICLET IV E VOFA—ILaFEREERT A
Prediction of octanedithiol molecular junction formation from the conductance behavior
of the metallic junction
BRAXES, CBR & /MK #HE A0 EB
Osaka Univ. SANKEN, °Gaku Fukuhara, Yuki Komoto, Masateru Taniguchi

E-mail: gaku.fukuhara32@sanken.osaka-u.ac.jp

HAFREL, 777 7 no—HifizMnTERESnNEZ&R T/ Xy v THIOBE 45+
DIGEEZET 5 FETH D, WO, ERS T ONT00 17 /31 A~OIE AN
s Tnad, Linl, BOFIETIESFORBENMELS . T35 ZA~DIGHR, oh7
DIZDDT —ZWENKEE L W ORENH D5, FO4UEREZ N LS 57201203, #6561
7B EADS BRDENLETH D, FTATIRE TII 0 FHEE D BEES ORI E A
ENDHZEDNRBEINTNAN, EfR THNITHRE SN TELT, o 1rEGERT 4R
AW 7 a2 2B NI o TR, EORDAMFIETIE, S FHEAEDTER LT
BT mE A2 L, @BR#ESOFE L N FHEETUROBREN LT L2 L%
& L,

S EDETT NS FTH D 1,847 X v PF A — /L OAREE % | RN TH A 2 v
TEHRLE M7~ Mechanically Controllable Break Junction (MCBJ) bz HWCTHIE L=, #hE
NOREEE N L — R & BRI EEGE & 7 RS BRI o L7t S REROSEE b
V—RAEREEE AN T ANIEBL, ZhETRIORDOREEE LTI ¥ LT+ LR
Ny R A L AT E TRIT 28T VAR LT,

REE N =277 b=BRlE N, [REEE R T AT 10* GofTilTicAfEe v —
7B, 2%DIREE L —ATIETT bR 6N 25— T, 78%mEE ML —AT
R ONRMNoTz, 22T, @EGHEBROIREENDIREE L —R BT 57T Fb—0DH
Bz TR 2B E T VAR L, X1 1%, THIRRZRTRATIEZ R LT D,
77 b —OHBIL 91%DKEE TTHNIRE Lz, T ORRIZ,

AIHEEOWEPEREE O T e AKFLTNDHZE
EWRICRLTOD, O FRARIRT b eREARE N £ i
ToE®IC, FRICHY HEEEOREEETE L, MbE 35 o 1 | [
R YT NN 1 S SN NGY A YN 1 oY e =
By R RAER LS FELTNSZ LR LM 5T, ZORE pletsou Fredieton
ME. T~8Go CEIHCS ARG L, BAPSHER SNz EES B 10 AWM TR
Yy THRENSTOTT b —ERSNE £ 2 5B, ROR T
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BFLANNIIBEITERFEESTFOEFMHE
Electronic Properties of Antiaromatic Compounds at the Molecular Level
MPXBRE!, fXRI? Ot EAM! BE R+ BAR ¥ @HEF F8!
Science Tokyo!, Nagoya Univ.? °Shintaro Fujii!, Koshiro Isono?,

Hiroshi Shinokubo?, Tomoaki Nishino!

E-mail: fujii.s.af@m.titech.ac.jp

FFENETI 1 DR TEMESCE T2 BfiE T 5 1= O DAL 5 A E TH 5., Hiickel HIIZ
£% & BRI F0% dn+2 D 1 EF- AR OG A IR BRI A R T OIS L, 4n 8D o BT 25
O AIIICFEEE 7T, KEEREAHIZ, HOMO-LUMO v v 7 03k< | MmO Eois
BN BRI E L R T 2 LIRS TERY . L7 br=7 RZBITHHT- 286k L LT
HHINTWD, AFETIE, 7'v—7BAMENES Break junction M2 L, KOGERICEM DS
LAYUTBIT DB MR LNCT 22 L 2 AL Uiz, 9. 7o —7BEMEEEE AVWC, &£
IZ81F % Ni //vav—/Unor)(1-3, Fig. 1la)OWEREIEZTHN L7z, £ OREER, 1134 & Mg DiRy H A
TEFZ XD, RISk LT BN U Ny 7 U2 H CARRM LR 2R L, 3 1350 11H
RFEFEAIC L VRS L, —RocRIEEZ T 5 Z & % FLH U= (inset, Fig. 1b), 2RO D LRF
DVERORE AR FFEGIC LY | HF LYV OBREEEZ ZEL L TWDH EBZ bD, —FH, @&
BUPEDIRNE Y DV A £ 2 13K FITHRTAL o TS 2 TERL L7220 o 72, RIS, IOF R IGME
%49 % Nimor)(1-3, Fig. la)& &ML AT 2 Ni(A/L 7 4 U > (porph))@, Fig. 1a)% %412, Break
junction %% MW TH—3F L LOERIR
BRMEZFH L2, £ ORER . Nior) I
Ni(porph) & F# UC 1 HiLh EEv VEERYRE M
%ZaxL7- (1and4,Fig. 1b), F7=. 7Y
— U BIBIEIC X DWEEIEIC LD . mvEE
PEIE, ROFBRMEICRINT 5 = r L —F %
> F O/ B KOV FUE D& B EM Y =V
LA OFETICERT D Z LA LN E
2ol E72. Nion)lZ DWW T, & @B~
DT A —HaixEt L, o L BmROBEKH
N7V T EET 5 2 & T FEAEDE e
SRR 2 M LR TE B T L 2 R L 05 Tor foe q0e 100 ios

Conductance (G) Conductance (G,)

7= (1-3,Fig. 1b), F5EHEEW) Ni(nor) 257 Fig. 1 (a) Chemical structures of molecules used in
j_ﬁir%—‘fio f:%ﬁ*%iﬂ&:%)%b \%ﬁ{f\‘gll\iéiﬁj\ this Study. For 4, -R s C6H3(OMC)2. (b)

Conductance histograms of molecular junctions for
Fr LT fua=F AT, ZAFEFNCEBIT A4 1-4 measured at 100 mV. The inset figure shows

B STM images of 1 (left) and 3 (right) on Au(111)
RAMEE R LTS, (Scale bar = 10 nm).

Count x 104
Count x 104
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Charge Transport Properties of Single-Molecule Junctions with 6-Delocalized Systems
RRBEEXL BEKX? O@)F) &1, sEFHEKER:, BEHH2 ARt
TREREL, L2, AHERE w2
Science Tokyo?, Saitama Univ.?, °ltsuki Yoshikawa?, Shintaro Fujiil, Saya Seko?,
Taichi Tanaka?, Yuki Yoshihara?!, Shunsuke Furukawa?, Tomoaki Nishino!, Masaichi Saito?
E-mail: yoshikawa i.ab@m. titech ac.jp

HAF08 2 DOe BB DT vy B mese. e L
S «i% Jizi QL0
BNV 77 AOTAEF L E LT n S
N Fig. 1. (a) Schematic diagram of o-delocalized system.
EHSNTNS, FTH n FRERERFO0 (b) Chemical structure of 1-4 used in this study.
FHEAITERUSDEMEICEN TR Y | RASHIRSITWD, —FH. n HRIER & ITRR DHE S
MaRT o HREREAT 20 FHEAOBEBRILEMEICET 207EIL. ThETIELAELITOIRT
W, UL, T o ERIEREA T 20 FHEGBEZRETT A ADEARET L E L
TRESNTWDHU, KBFETIE, o ERIER L n FRIEROS FHEGEZHET 52 L T, o IF
TERZFF O FORERME A RIS 2 Z & 2 BN L L7z, 35 16, 17 JEonRIT L v NE# Sz
YUK 1a)1F, NUBUVRONEIC o HREREIET D LML TWDHE, 22T, o
HRTERZTERNRT 2531 (1, 3) & n ERTERZTERT 2531 (2, 4) DESKUREE O 21T - 7,

FERTIE, break junction 512 XV Oy A % @,
MOIRUERL, By FHEEOMERIC %%
RIREEZFHIL7Z (K 2), ZDOR5E, o FERTER
KT % 1 OBSSEEIT o HEREREZ KT
% 2 O 3.3 5, [AIERIZ 3 1% 4 D) 3.8 fFDfE %
T ENRHALNT R o7, Fz BEREHE
1 & 3 ® HOMO 7% ¢ ROHE DA &R T — 7, 2
& 4 O HOMO I3 n SR O#IE I 27~ 2 & A HE
i L7c, B2, HOMO Ol = /L% — & Lk L

log(Conductance/Go)

log(Conductance/Go)
log(Conductance/Go)

0.1 02 03 04

7':— & 5 TC c]: D G ”f‘@jjb) [_jl/ N : & 753% % 75) ) Slrclchlcng-lh(nm) Stretch length (nm)
Fig. 2. 2D histograms of conductance versus

27 olz, —MRICEBEMO 7 =V IWERL L 53+ stretch  length  curves  for  single-molecule

DT T LT T EE TR E RN < 72 B junctions of (a) 1 (b) 2 (c) 3 (d) 4.

CERUDEEITEL R D0, NEHBRASVE Y TENVB VBROAEICHTZIC 6 FD T R T 4
THUEEERT D Z LIV BREEEN M EL-EEX oD, BLE, AR TIE o FERTER
BB LT Fid. ndERERDOS TRV bRmWERBEELZ RTZEAHLMNT LT,

23 3CHK [1] M. Saito et al, Chem. Lett. 2023, 52, 97-99. [2] M. Hatanaka et al, J. Org. Chem. 2014,
79, 2640-2646.
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Evaluation of Electron Transport Properties of Single Amino Acid Dimers
HEXE'! OM)ERE RE', BF ER'

Science Tokyo!, °Taisei Takahashi', Tomoaki Nishino!

E-mail: takahashi.t.c7e4@m.isct.ac.jp

({51 BT A ZAOMUMEE RfE L, B FRTFORENMTONTND. By THEGIIeRE
W 2 50 73006 LT 72 0, B FOBRBERMEOFMIEAIC AV R TWS. 7
S BRI AEEDY) =R AT I R EDNRFUEERDL, el ERE oz L
b, BTHRT~OISAMIE S NS . BT, 28O T I /B0y TRARREAIC L ZRIEZTER
THIET, RO THRTORINAREL 70D, LovL, 7 /B EEKOE kRt
ZBIT 2 HAIE TRV, I TAMAETIE, HEORD 3 SOT7 I VBERY, H—0T
BB 2T - 7. (A) ®)

[ Au(1I) ka7 ) v, BT 7= & ' 2 | 3 o

v, 4T 2 JESERIC L L ENER %' | - NH,
L, 3kt LORVE, BB R § ST e SR
SEMGIC kD BATITE (STMBI ) - -1 |

IZEES X, SR - RQFICTr I ;=
= — 3 YR S . ‘ vDisplacementlnm ‘

BEROREEFIZAT 72, Fig. 1 (A) Two-dimensional conductance histogram for glycine
[%% . A%g_g] 7 TER LT Au B obtained from 4995 traces. (B) Schematic diagrams of glycine

molecular junctions. (1) Single molecular junction. (2, 3) Dimer
WEFHWNCHRITEINTZELIREE GD2  junctions consisting of two and one hydrogen bonds.
WILE A L7 T (Fig.1A) T, 3 OOEERGE (H,M,LKE) SERSh, 7V v ooy
TR TREN DR D FEEDRIRRSLZ. GO 1IRILE A NI T Da T AEBTT 1
vT 47T HIET, HM, LIREEOIREED G =107 Go, 107 Go, 1046 Gy (Go=2¢*/h=77.5
uS) & RGE S 7o FHBIENTIC KV, H-M, M-L IREERIC E N ENIEOHBRNBHI S - 2 &b,
T 6 DRREBIZKIGT D EERRADNERE L OB S UGS Z LOoVR STz, H IRIBITHES Ofif

0.5

FEBHEDS 0.1 nm AT D, G AR IO S ML R 2 O
EThHZLinb, WA FHEAICRIELE (Fig1B-1). M LB 8 | .
WTiE, @EROEME B LIEARNT Y VBT fREY § . :
B2 DT END, TNLEENEN2A, | KOKEERNPGRE & E -5t s
IRBEBICIRIE L7e (Fig. 1B-2,3). 7=, MLAREER Ll 5 &, M g

HHEOEW LIRBIZL Y RERBEEEORLELRTZ ENTho %08 1_f0 12 14
7. BLEX Y, BRRBEREORINCHE, MO THA RUREERIR  fy 2 Dt daendoncs of
KREREAITE D _EEEE DR SN2k, WRERKFEEIZLD zywﬁ$W%m?ﬂm
DERER T TRV T 5 Z LRI, B-7 7=, 4-7  alkanedithiol (red).

2 BEERIC OV T B [AERIC H, M, LARREABI Sz, MAREBIZ DWW T G O BB A7 2 23708
HEHEpEHIMLIZEZA, 40nm™ &72o72 (Fig. 2). ZHUIT VI V8HO g OWEHETH D
42mm ' E LKL TEBY L, ZEROFBOZYEN RSN, BLEXY, B—0T7 I /B
BIRD 2 SOEEHFANEBERBZEELZH LM L.

1) Nishino, T. et al. J. Am. Chem. Soc. 2013, 135, 4592-4595.
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