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16p-B6-1

GDM IZHRh 2B ENE D EIHHRFIE & ZRHHE
Spatial Correlations Controlling of Field Dependence of Mobility
VMEEEE! HEEE2 RKIXS OXEF ®m' #HE KRX2 3P #—° ¥ #6898
NCT Niihama Col. !, NCT Tokyo Col.?, Tokyo Tech,
°Akira Ohnot, Takenori Nitta, Jun-ichi Hanna, Hiroaki lino?

E-mail: a.ohno@niihama.kosen-ac.jp

[Tl HY] 787 7 AEFER e E OB mifhctld Gaussian Disorder Model (GDM) 12X - T
FENE DR/ EY - IREEIRGEORFEDAT ST E 72 [1], UHIDOET LTI F— K7
Bci&E D Gaussian disorder (= X U BESGHKAENE HIRFERAANE S M RN TE D & Seh, BITESK
X T ¢ AA—— L WEHR Tl 72y, ZEMREIC L2 b0 & LTINS L, GDM R L7-
Correlated Disorder Model (CDM)2MEZR &7z, [2]

coy 2 oy 32 eaF (1)
M= U, exp{—( ij }epoCo(ﬁj —F} - ] 1
ZITOo =0 +0y THY | TRAX—DF 4 ZAA—F—D h—F LoridF v ) 7 -FHRHHET
FALEM 72 EI2 X 5 van der Waals DT 4 A A —H —cww &t U 7 - KA A EER R Sk 5
WHGA-T 4 AF—H —cq DFGEEDOEZLOT, —F, FHIGR X2 MR < | B KT
P T oa DHHAV BT,

L LARARUR A DI DNZERFIE 2 H T2 & 525 & KA A D2\ R TOBENE OEGRITE
ZRRBAAI D2, 2 THEIB AR AMEAIZOWT, T 4 AA—F =N SWREFRE L
FIINZDIIHEDFRF/IT A—2 ZEA L, F+ U T - EERIC X 2 ZERFEE 05 5T «
A G — % T 2 HIEEFEBRFE U 7= J7VA[3] CERL L. Disorder Model % 32t L C = U 7 A WA 1
FHEAEH OZEFBEI~DE 52 it Lz,

[ & 2] OO0 FONBRITETTHTHD & LTa=10A3 L L, BICTERE R T HORL
HWOFRF /T A—4% 3=06 & L THEDHHT 4 A4 —F—%EA LIz, ZODKO CDM IZ L 5%H)
JEDBHHEAFMEE Figure DICR LTz, TRAF—DT 4 ZAA—F —Toww= 93meV & 72572, (@IC
WD TZDRERDT A AA— 5 —THE®D
720 GDM OB AOBS At~ (@) @ 7 (b)
\RT K 912 GDM TlEEESER ClEK
SRERRAAMENBN D bODERESER
TERRAETHEET 5, CDM IZFBW T £ 225
BRI NS WS o0 [KESERE  *
TEGRFESHERF ST D, LEEAd-

TH v U 7 -FEME A EAERIZ W T 10°
DOZERIFEEIT GDM 12331} A BRI S ¥ (vm)
TR LD ThH S L btz ¥ ©
FTIIRRFEERAR Y S 21— a3 VDT A
Nr—RAELLTAATT 4 v 7 E
Ph-BTBT-4S3 @ TOF &I L W HlE L7-8
FEOBGIRFIEL R L, v U 7 -3
PUHGF O EAER 0% 5% 5, )
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Figure (a), (b) Filed dependence of mobility in GDM and CDM based on
[3] KEFES, IR, AREFIAN, I carrier-induced dipole. (c) Temperature dependence of zero field mobility
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16p-B6-2 HE5EEFANEF AT LIRS WETHE (2024 KRAVLEN2RIBEAYSMY)

CAVFILRYLIFAT Y bS5 U FERFEREENLTT
EFRBEOREKRFE
Temperature Dependence of Electron Mobility in an Amorphous Film of
a Dimesitylborylethynylanthracene Derivative
EMEEM L, EIKRIEER 2 RIKRER O=45@AM S, KARE !, Hb#th 2 SREFHEA°
TIRI. %, CLS. Tokyo Tech?, FIRST. Tokyo Tech® OKentaro Mishiba'?, Kohki Nagata,
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Figure 1. DAVFILRYILIFZILT U EUEFEERIAIOPhOET BB E-BEKEHTMOME

1A10Ph DIEFERIL 7 1 —T R v 7 AP THE R Z M- i S B b0z v N v FRIE LA

EUEE 1 ~45um, B ITO)NZBME RS THEAL, RUHSEDLZ L THELLZ, 240 H%OIENE R
IFEZERHK T, 7744 A%y NTERNL-70 °C FTIRELZEILIE, EF /LA L —H—(337
nm) % EHE LR & L7z TOF FHliZ&E CHIRE IR T 5B O ETRIMZ WS o 7=, HELZEFE
ITRFNIRIEEIC 22 DI ER <20 . BWVIRERFEMEZ /R L, YA ORRTITEFBEEOIRERK
FEZ T 4 A —F—F 7 )V THHT LTCRERICOW Tl 5.

[BEE] AHIFZEIT ISPS R JP22K05074 DI 2% T 72 b D Th 5,
[ 11) K. Mishiba, et al., Chem. Eur. J. 2021, 27, 5432. 2) =4SEKER, 25 71 BUS PR A B a2l ak <, 23p-1BB-17

© 2024%F [CRAYEER 11-002

12.2



16p-B6-3 HESEISAMIELAKELHMES BETHE (2024 KHAVLEN2RIBEAYT1Y)

BRFERAALYFF/HFRY FI—HDESHHBEET) VY

Modelling electrical functions of atomic switch nanoparticle network
O=p{i%£ 4 2, Dang Thien Tan', H BEX 2 (LAIXKBRESGEI. 2. AT XK Neumorph 242 —)
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[F] T4, ASRE DBMERERZ ) VML v X Ay MU — 7 OBMBENZ AV T L, 231
TREBEAEZT O VAT ANER SNTWD, Fix OMEZ AW CIERIEBER R EE B ST 2 &
TIHAMIEL BT 2 Z EDNHL N> TEZ—F Tl 7YX L%y hU— 7 HEOERRE~
DOFGIZEIATIE RV, TR, AL v FF /U4y hT—7RIZBWT, 77 7RIAZHNT
TFUH ARy NEET L, EBEOMEE RO SV ABIEISERE L[], AFETIE, T
ALty NOBEREED Y I 2 b —ya VTRV EARAE LT, ZE THRABNET A A TH
ML TCERRF AL v TS 2R3y NU—J R T 7RBEZBA L, 7OV RAELIGEEST v &
LTy FORBKIENE. /A YR EDERIZONVTHRF LZOTHRIET S,

[E8R] F/Kitdy bU—s 07T TRBBLOVOVABERN
DYIalb—varid, BROT /I VAYDOT T T7RAEZEEIC 800
Python & VT o7, 77 7RBUCKET D/ — FaeT I = o

y Dh BT BT OBETELIBE T 4T AL REL, F §4w

JRiTFy MU —7 OEERRESET VL LT, F ROV A X 200

AT LR G4 5 L 7O (6 38=16nm ) % V>, Lum P05 , T A
DZERNCT X DI S Ry VT —27 2RE LT-, BEEMO e
YIal—va tElLTE, BEDF  RTIC Y —AB LS T X/nm

Figure 1 Graph representation

v RBMA R L, L ABEZ AN L CRBRGEA RS, B (oo e network.

BB DT 7RO asr 2y 2 o A bR 225 2 LT/
ABEOMBPEINEE T I 2 b—a v Lz,

DRGSR &35 48] X112 1500 [l o) 7 kit % i S E 7= %
N =2 DT T RIERT, RIBT /KT, RO ANE
TATAMERT DT /RAMERE L T2, 12EET
DOF )R DELIINE R SN TEY 7 7224 LT0n5 .

S Lbing, B lum O BRI 10V 0oL A Timels i
FEERMLTEBRD 2 587 2 AZHE & 21T, 7V A Figure 2 Conductance-time plot with
Bz R +H2 e Tarvar 2o 2Bk kL, 54 different  pulse width of graph-
Dy kOB S BRI S0 B represented nanoparticle network.

LHF R Em B L& 2 A, RRDBEICE, a0 X7 2 ABMEBRLN, T H LRy

N ORBEIARAT L CERNRICEENENTHZ e E2 R LTIz, T/ UAYRETFT IRTFRORY T
— 7 DA LTc e 2 A, FIRTFRTIEL VDRV TRy NU—T KR T TR Z{LE 4,
—HRLF Y720 OMOKLT & OB B LN Lnb T /RIFRO SN L EHMER R Y MU — 7 A
FTDHZENHALNNIIR T, ETIEET NS ADIREE L L, RET Y V7 OFRAEICON
Tk 5, Refs:[1]Y. Usami et al., Adv. Mater. 33, 2102688 (2021). [2] G. Milano et al., Neural Netw. 150,
137 (2022). [3] E. Miranda et al., IEEE Trans. Nanotechnol. 19, 609 (2020).
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16p-B6-4 HE5ME MRS AKE LIRS HETHE (2024 KkMAVLEN2RIFELYFAY)

P3HT U P3HT EEER Y FT—H DEBESFHHE
Electrical properties of P3HT and P3HT composite networks
BRARE', CM)KEN $5', SRHAE' Kb &' @K s#'
Osaka Univ.*, Hodaka Higuchi, Tomoki Misaka, Hiroshi Ohoyama?, Takuya Matsumoto®

E-mail: higuchih23@chem.sci.osaka-u.ac.jp

[Fiw] ==2— 10Xy b= O—FTHH I P NN—aEa—T 1 7 (RO)IE, VI —JF
TITONLHAEZYIEBRICEWR T 2 2 LN TE, MEOEMES ZTENT Z LR AHETH D [1].
D XD RRITWILY PN — LIETI, RC A OTZDITIE Y PR — IS S AR AR IR I B 3 6 B
LD, FRI—BESFTHLIR)B~FINTFH T x-25-
YA NVYPIHT)(Fig)) & 7 7 &7 X —Hy1CTh D7 ==/ C61
kiR A F )L 2T )L (PCBM)(Fig.2) DA & o 1T, AR K /S\
BEEMLUCHIH ST D, P3HT & PCBM @ R A A V3R K — n
CAFET B 720, WA KT =— VLB, F—vr /7y g1 Molecularstructure of P3HT
DEFIZE > TERBEENELT D ENMOLNLT VD
13, H &1L Z D & 5 2B Y BRI ZFIH L THEL Y ]
—~OREHNAEETH D LB X T, AL TIX PIHT HEK%E
HAWT AR IERILER S 255 2 2R E L P3HT #2454 Fio.2 Molecular structure of PCBM
RIED BERARERE & RC T /314 A~DEMZRF LT,

[32Bx] IRAWTR(E R PSHT/PCBM=1:1)10uL % F L, AE > =— K i5(2000rpm, 60s)iZ L Y
JRIE L7, 2O B G| & 30um O-4&FEM(Fig.3) #7874 L7z, 107 Pa O EEZEEREE T ol
T, 1 A1 b O T, ERUERIE 21T - 7,

[ R & Z42] -V IE DR R % Figd (1”7, & . e
BOMA S bEREZ 5 = & T Figd@O)o a7 " @o®
ZERIR ML B RS BTz, ZAUTIRGE
N P3HT <2 PCBM, R— %y kR —PEASE
KThdEEZLND, ZDX D RSk BERSE
PEIIER Y PR—~FHTH D,

RFELR T, RS2 A 2 - ROBREFEICOWNT bimT 5, 20

[£% k] [1] G. Tanaka et al., Neural Networks, 115, 100 (2019).

[2] A.M. Al-Harthi, et al., Opt. Mater., 124 (2022), 112009
[3] L. jhamba et al., Opt Quantum Electron, (2020), 52:403 T e Y
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16p-B6-5 HE5EEFANEF AT LIRS WETHE (2024 KRAVLEN2RIBEAYSMY)

PEDOT/PSS 7/ LA vy k77— DESHEHE
Electrical properties of PEDOT/PSS nano-grain network
BRARBEER ! OM2) @+t @K' KW & X fth!

Osaka Univ. |, °Yuta Nishimura!, Hiroshi Ohoyama’, Takuya Matsumoto'

E-mail: nishimuray22@chem.sci.osaka-u.ac.jp

[FF]  FE. MBIOEMS ZIEN L= —aFL 7 4 v 7 3y NT—ZHF S, 23 H X
NTWD, =a—BELT 4 v I T, ZAZRET DD, T3 ANIZIERIZ I ENED 2
B CHo, RUQGBATT LU IUAX VT A7) K@ AF L2 ALK R (PEDOT/PSS) i
fxIED PSS IZHEFENED PEDOT D27 BNELNIZ L 2727 LA UHEE TR T 5 Z ERmbiT
BY, =a—I 0%y NI =7 RIOEERENCH L TWD IR TE 5, BxIXINETIC
F/ ¥ v 7EM I PEDOT/PSS #IEZTEM T 2 2 & CIHBIBIGE 215D Z LTI L TWD

PEDOT/PSS only PEDOT/PSS/EG

[1], Lol FESIBIERSE< . Bl LS L0, 1§
WA~ RIIEIAR o ThH o7z, ARETIZ, =F L :
7Y a—L (EG) DIRNIC LS 7 LA 9 A RO % “
7+7-[2],PEDOT/PSS D 7 L A ¥ A X% Afp &5 LT, | - I
TRy UL T DRSS LA VN O BB AL - 204mm | 258 nm
BB~ ORGSR T B = & B BT 5, L J HMhﬂ
[E5R] EB U YT I 74—k T, ZAT-ZHT g — [ H“

20 3 { 20 30
Grain Height / nm Grain Height / nm

DF ) ¥ v TBEMBOVERK ETT > 7=, PEDOT/PSS | EG  Fig.1AFM image and grain heights of
R . ) PEDOT/PSS and PEDOT/PSS/EG
Nz % Z & TPEDOT/PSS D7 LA A REZfr &1
7-(Fig.1), Z#U% 0 PEDOT/PSS /K¥iK % Wb B(3X 105%, 500 2
pL)FEMRY v v 7 /K — 2 BT T - Hol LAE L7, 105Pa O
BHZETF T, ZOTF A AOBRIEREZRIE LT,
[ L&l ERLET AL R8BS 1 A-1 A0 1-

16

Current/nA
(=]

1-3

J
N
=3

-3 0 3
V HEDF Fig2 |ZR”d, LA v I = Z LT, Voltage/V
WEDKRE Fig2 (23T T LA AT AXERAD = & Fig.2 I-V curves of PEDOT/PSS
FEMIPICE ZHERF L7 b L0 RERERMEE F OB 215 and PEDOT/PSS/EG
BNz, ZHIEZ LA YA ABRRKRELRDHZETEFRYE | TR I fsdiuba g

VT DEEEDIHY | ETe T LA CNERORE SR B L2728
ThdrEEZLND, ZTIHOM 12 AWT, BEARSE %
ATz & Z A Figl3 IR L7z & 912 BG IR IRV CHRINAET
LV EVHEEZS b, BULEEG ORMEEZ KT 52 LT S cos saw W1 squ sin2 a3
Fig.3 The accuracies of
RSN T LA A 2B D BERAFEDRE Z258H T\ 5, waveform generation task
[SIAHSCER] (1] PERT S, 55 84 UG AW B2 S AITRE S 19p-D903-15, (2023).
[2] T. Takano et al., Macromolecules 45, 3859-3865 (2012).
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ES

© 2024%F [CRAYEER 11-005 12.2



16p-B6-6 HESEIS AL AKE LIRS AT BE (2024 £HAYLEN2RIBEAYT1Y)

S FRBICKDEIE O RILAER TN ADEBE L HE
Construction and Characteristics of Resonant Tunneling Neuromorphic Devices by
Cross-linking AuNP
PRARFEEE ©M)EFMBEA, MEFK, Kk wEXE4
Osaka Univ. °Yoshihisa Wakamatsu, Masaya Matsuo, Hiroshi Ohyama, and Takuya Matsumoto

E-mail: wakamatsuy23@chem.osaka-u.ac.ip

Za—INFEy NT—ID—FETHDLI P R—ara—T 4 TRODI L, UHFAN
—ETITONAHELZYEBIGICER L2 O Y 83— LIE T, BFEERZED
TW5, VFEN—BITIIEF 2 IR AERT S ) — FETOX y MU — I SR LET, 5y
FTERWZR Yy U — 7 EEEZRWD 2 LT, S ORMEE A0 U T2 IR R O R BN
HFBEINTWD, FAIZINETIZ, 6-7 2 -1-~FH U F A4 —)(6-AHT) B0y R % A%,
L7=F/ ¥ v F4EEM EIC Ru$BES+F N719 OS2 FE S, S5k (AuNP) T42
& L 72 Au/6-AHT/N719/AuNP #26 OEXME 217> T&E 7o, T OFR TIIWMZRBEIEZ AT
DI IV I —TH/ 5TV BH[1,2],

AR TIEINETORREIRL, 5t 16 HOBEm Ny N2 AT 5 HFMOT /) Fyv v
TFx v U —27 T L A (Fig 2) EICTZ KD Av/e- oo
AHT/N719/AuNP #5 % B L C. 0%y NV —2F 1
NA ZADOE R T, ZD KD 72T 34 ZADERLIC 2 o
X, 7 U A RIS 2 IS5, A
Y7V y M X DB ORI FA0NEE RS _
DT, BB EDOSFIENIEE SN DBED D -T2, R a—- N

T4 ) — AP TEM I 6-AHT & N719 @ 2 @ % Fm1.mu>x%@xwx&7r»
TERC L7, RifE 150nm, 7 = U FEHEIEE AuNP DK 530K
A7V y PEETH FL, KTY 2L T Aub-
AHT/N719/AuNP #:5 & Bk Lz, Z OH5 O Ru S8 1O
HEVEZ TR D T2 DITAT o 72 X BRIEE 53 HRIE(XPS) DG
K% Fig 1 127”3, AuNP K HUGER FEAKRICE DY AT X
S THTIENENIRNZ LR ghoTe, TOT /3 AL E
T AR BRI 1V Rtk EoR L, B Y PR —FHE

i Fig 2. +FREEE SHRIERR -V 51
WCHBTHD Z EByhotz,

[1] S. Nishijima et al., Nanotechnology, 29 245205 (2018).

Gls rinse twice

209 Ru 3d

[2] Y. Otsuka et al., ACS Appl. Mater. Interfaces, (2019) DOI:10.1021/acsami.9b05569
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Enhancing Computational Efficiency and Functionality in oriented

RR-P3HT thin films

Moulika Desu®?, Yuki Usami®?, Hirofumi Tanakal~
1 Graduate School of Life Science and Systems Engineering, Kyushu Institute of Technology
2-4 Hibikino, Wakamatsu, Kitakyushu, 808-0196, Japan
2 Research Center for Neuromorphic Al Hardware, Kyushu Institute of Technology
2-4 Hibikino, Wakamatsu, Kitakyushu, 808-0196, Japan

Introduction: The growing interest in organic memory devices stems from their simple processing, me-
chanical flexibility, tunable properties through structural engineering, and cost-effective deposition tech-
niques for the active semiconducting layer. Enhancing the performance of conjugated polymers (CPs) in
these devices requires meticulous control over molecular orientation in thin films. We employed the Float-
ing Film Transfer Method (FTM) to achieve this. FTM enables multi-layer casting of solution-processed
polymer thin films without compromising the substrate's existing layers. Specifically, we used regio-regular
poly(3-hexylthiophene) (RR-P3HT) to fabricate oriented thin films by FTM for its fast-switching behavior
and non-volatility, making it ideal for memory devices.

Results and discussion: Figure 1(a) illustrates absorption spectra of oriented thin films generated via FTM,
where polymer orientation, influenced by concentration, liquid substrate viscosity, and temperature,
reached optimal conditions at 3% (W/V) polymer solution, EG:GL ratio of 3:1, and 55°C, resulting in a
highest dichroic ratio (Absorption ratio (Al/A L)) of 4.6. Out-of-plane and in-plane XRD analyses in Fig
1(b) reveal high crystallinity in FTM-processed 40-layer thin films.[1].it is evident that even upon 40 layer
(multi layered) it is maintained edge-on orientation without hindering the underlying layer. To know how
the multi layered device fa-

cilitates reservoir computing, (a) (b)

we performed waveform pro- 0.16 R 7 10 Outéf plane
duction using linear regres- ., S I I S
sion as a benchmark task to & 2z T remendnor

. . . 0 0.08 2 2
validate our device's capabil- S 8
ities. The experiments were £ 004 =l Ty
conducted with a constant 0.00]
8Vpp input voltage in paral- 400 450 500 550 600 650 700 O F P
lel and perpendicular electri-  (c) Wavelength(nm) ) 26(°)
Cal OUtpUt Configul’ations for 100 I Paralle/ [l Perpendicular 1004 M Parallelgmm Perpendicular
single and multi-layered de- —s0 %
vices. Fig 1 (c) and (d) repre- = =
sent the waveform generation o S
results of single and multi- 5 40 240’
layered devices, indicating <<E3 20 E 20
accuracy in the parallel and 0 o | NS I -
perpendicular configuration. & A c,&‘ °‘ °°
From the results, we can say N
that the parallel configuration Fig 1(a): Polarized absorption spectra (b) Out-of-plane and In-plane
of multi-layered devices XRD (inset) for 40 layers FTM processed thin films. (¢)&(d) Wave-
showed better performance form generation task of single and multi-layered devices in parallel

than perpendicular configu- and perpendicular configuration respectively.

ration of multi-layered devices and single-layered devices. This performance difference can be attributed
to the enhanced planar charge transport, which includes both in-plane and out-of-plane charge movement
in a parallel configuration without disrupting the properties of the underlying layer. This ensures that sub-
sequent thin films do not hinder the characteristics of the underlying films, highlighting their potential for
advanced computing systems.

Ref:[1] A.S.M. Tripathi et.al. Org. Electron. 65 (2019) 1-7.
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A Study of Reservoir Computing Performance by Orientation Dependence of
Poly(3-hexylthiophene-2,5-diyl) Thin Films
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[#E] VI —EHRIHER =2 —F 1%y FU—2 (RNN) E7/LOBRERTH Y |

HEEIERIE ) — ROT v X hxy NU—ZIC@EH2 52 LT, FREOERLNHE
ETELOERMEEN/RETVELTHMONTVWD[1], ZOFREE, FEREREEE
BT HOMEHCEBR AR LR a2 ~T U TV PNR—FT L, AETIE~T
TN PFNR=FFO VP R—I AR G-~F T FH 7 = -25V4/) (P3HT) %H
V2o P3HT (RIS EMEMENCH VO | EaPEIC L 0SB REN R D, AT, ~7 U
TN FNR—=FT & L TCORL AR L OYERR S & A NERE D RR &2 TR~ 72,

(R L BLE] PIHT OERERIITFIERRESE (FIM) BXU0AE a2 — MEAH
W2[2]e XRDSHHRER: (K1) 7225H A > =— RMEE FTMBEO i J5 (2 Fizxk LT (100)
DOE—r BBHI Sz, 512, FTM T (2000 BEOY (300) ov—7 H 455617,
T, FTM BER AR L CIRIE|EICE T 5y VA VBRI THDH Z L E2RT,

X 2 \ZFERPERER ST # 2 7 Tdh D NARMA2 ¥ A7 OfERERY, =2 Tk, EfYL
W) ZRRAZE (NMSE) Z W TR L7z, S ORIRN G FIM DR A 22— |k
BEE D FRREE N @<, S DITEBINC X VRN E L, LLEORER, FTM G
SN PIHTEI~T U TV PR—F T L L TAHATH Y, JEIRFHC X D PE6Em R A3
FTE5,

NARMA2
(1?0) FTM 0.25
—— Spin-coatin
:’ g : 0.20 L\‘_\‘\'/\
S e < \———‘\’—"\4
- . - 0.15
= o f w b
[ o g 0.10
% L (200) (300) Z 005 —e—Spin-coating
- i Sl 2 ——FTM
k; ) —— 0.00
0 5 0 15 20 25 30 0 ° 10 15 20 2
20/° Light intensity / mW
1 FTMEEE A B2 = — RO out- 2 FIM e 2 a— RED
of-plane XRD JHI|7E it 4L NARMA # A 7 ft 5

(275 3K

[1] H. Jaeger, GMD Tech. Rep. 148, 13 (2001).
[2] A. S. M. Tripathi et al., Appl. Phys. Lett. 112, 123301 (2018).
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Nonlinear Electrical Conduction in Au Adsorbed PCBM for Neuromorphic
Physical Computing
Osaka Univ.!, o (D) Dong Han', Takashi Yamada', Tomoki Misaka', Hiroshi Ohoyama!,
Takuya Matsumoto'

Email: hand21@chem.sci.osaka-u.ac.jp

Recently, Artificial Neural Network that mimics the function of the human brain is becoming
popular. Nonlinear classification has been demonstrated by using a system with a diluted doping in
silicon. " The nonlinearity of hopping conduction through a network of inhomogeneous in-gap states
generated by boron doping is clarified. However, the nonlinear properties emerged only at low
temperatures, and these devices are desired to work at room temperature for future applications. An
organic molecular system with an appropriate dopant must become one of the possible candidates as
a nonlinear network system working at room temperature. Here, we propose a PCBM ([6,6]-phenyl-
Cs1-butyric acid methyl ester) /Au molecule system as a such system.

As shown in Fig.1, it was found that the nonlinear I-V characteristic was occurred at room
temperature in the PCBM /Au molecule system by using nano size gap electrode. It is a promising

property for the next step application for

Neuromorphic physical Computing. Thus, we 104107

made comparison about nonlinear [-V s oa0s |

characteristic in two different structures of

0.0 |

PCBM due to different conductivity property, in

Current/ A

oder to find the suitable condition. Because the

!
o
=3
X
fal
5]

relevant high current and nonlinearity are

—1.0x107* ! ! ! 1 1

necessary for the application of the molecule Voltage / V
device. . . -
Fig.1. The nonlinear I-V characteristic

Then, as shown in the Fig.2, the V-t

measurement was finished for Waveform

generation task. It could be found that, the output

current showed nonlinearity. In the meantime, the

0.00

Input Voltage / V

phase shift was occurred in the V-t curves, which

Output Current / pA

means that the device has the potential ability for

-4 -0.05

the next stage application of neuromorphic 09 o5 10 15
Time/s

physical computing.

Fig.2. The V-t measurement result
[1] T. Chen, et al., Nature 577, 341 (2020).
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Two-dimensional chiral recognition of thiaheterohelicene derivatives
using molecular dynamics simulation.
Grad. School of Eng. Osaka Univ. ', Faculty of Phys. and Appl. Inform. Univ. of Lodz?, Eng. Faculty
of Systems Eng. Wakayama Univ.}, °Changqing Ye', Takuma Hattori', Yuji Hamamoto', Pawel
Krukowski’, Akira Saito', Hideji Osuga®, Yoshitada Morikawa', Yuji Kuwahara'

E-mail: yechangqing@ss.prec.eng.osaka-u.ac.jp

Chirality is one of the prevalent properties in nature. Helicene is one of the ideal model systems to study
chiral recognition mechanism because of its simple helical structure, and has been extensively investigated
using scanning tunneling microscopy (STM) with molecular resolution!". In general, racemic and
enantiopure molecules tend to form different ordred structures on surface. For instance, racemic
carbo[7]helicene molecules form heterochiral zig-zagged chains, while the enantiopure ones form triplet
patterns on the Ag(111) surface!?. Interestingly, we observed both racemic and (M)-type 2,13-
bis(hydroxymethyl)-[ 7]thiaheterohelicene ([7]TH-diol, fig.1) to form similar self-assembled zig-zagged
chains on the Au(111) surface using STME!. However, determining the orientation of molecules in the chains,
as well as the growth process through experimental studies are still open in debate. Thus far, we have
evaluated the interactions among [7]thiaheterohelicene ([7]TH) using molecular dynamics (MD) simulation,
and elucidated the growth process of its self-assembled structures!®!. In this study, in order to clarify the origin
of the similar chain strucutres, we investigated the aggregation behaviors of [7]TH-diol on the graphene
substrate using MD simulation.

First, we analysed the adsorption geometry of [7]TH-diol. It was found that a [7]TH-diol molecule was
adsorbed with its terminal rings lying parallel to the surface plane, which was similar to that of [7]TH. Our
simulations with two different enantiomers and two (M)-type enantiomers showed similar results, that is,
both of the enantiomers had face-to-face arrangements. The homochiral dimers became more stable than the
heterochiral dimers, owing to the hydrogen bonding between hydroxymethyl groups of the two molecules.
As the number of molecules increased, these dimers acted as elementary units and fomed into long chains
that consistent with the zig-zagged chains observed in STM images. For the racemic molecular arrangements,
different enantiomers alternated to form zig-zagged chains caused by the steric effect of their helical skeletons.

For enantiopure ones, in contrast, the (M)-type [7]TH-diol formed chains with Q
hydrogen bonding between neighboring hydroxymethyl groups of the molecules. % 2 %p E\) ’

[Reference]

[1] P. Krukowski, et al., Appl. Surf. Sci. 2022, 589, 152860.

[2] J. Seibel, et al., J. Phys. Chem. C 2014, 118, 29135-29141. ®c @0 @5 oH
[3] S. Chaunchaiyakul, et al., J. Phys. Chem. C 2015, 119, 21434-21442. Fig.1 Structure of (M)-
[4] C. Ye, et al., J. Phys. Chem. C 2023, 127,43, 21305-21312. type [7]TH-diol.
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Phase-separating Kelvin Probe to Evaluate Polarization Properties of Liquids
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RE T OEEOEFREERIEE L LTASH
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Gap states of PTCDA measured using high vacuum Kelvin probe and thermal
equilibrium simulation
FEARL ', FEKXMCRC?, (M2)&)IMEE | HHIAE "2
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HRER /S8 o FUL B TG X, T 54 ROBMEA - INEMREZRESTZ Z & h
b, HEAWNRET —~TH s, CORMETFHEMNEIREDT 27 2V IHEMOMEC NNV F
O Y 72 &%, AREEARO X v v THEENIC X o TikE D !, 2 X5 ARz ens, A
3 FE T EEEMm A A SR DR FTH 5 PTCDA & HHFEBB(WF)DS 1~6eV & B7x 285
PEFAR _E 122w T, PTCDA DRJEICxI 32 WF 27 v ey 7' a — 73K P)YTHEHIEL T
X727, ARWFETIE. WF 2/NE W CsCO; DHEIE R A, BT E T It o v T 21—
vav itk ¥y v THHENOIREZE(DOS) 2 EE LT3,

PTCDA 13EZEAE L., KAICE 5 XFI1C KP HIE L7z, WF OHITHE X 0.01 eV & HiE
b o7z, REMEHLIT WF ORISR ONZ720 | ~3 HIE L LXET 2D % Fo 72, ik
B E I RRBB L TCHER RN L b, BCEHINER I T w3 LT L 72,
YIial—a Vi, k3 DFEICESE DOS %4 AR CIEL L, HOMO & LUMO
DY — 7 hE, B ABEMOIE, 7 b N RERER L A5 L5 EELL 7,

HIE L 72 WF OJEEAKT% Fig.1 IC/8 T, PTCDA DEEQHNNICHE, 20 nm Tl v
FOREA Y %L TR E < WF BZ(L L7223, Cs:COs. Al, Ag, MoO; @ E#LT b i
12 4.15~4.55eV 13T —EEIC R o 72, Figl OFRRITIRT LT, ¥ Ialb—vavick?
WF D EEREFF I ERER 2 LB Lz, N7 XA —2F, £ToHEMICTI T HOMO B
%724 . LUMO ICORIHREE L Tze T2, 7z JTHERT | 42~45eVTH D, KT AL F—
W F 53 R (LEIPS) THIE X 4172 LUMO #EfZ 4.11 eVHIC#T W, PTCDA (Z F—7'L T\ 7z
WIZ D b b n BEERPZEE 2 RT, Y Ialb—va vy bbb/ LUMO @ DOS
Z Fig2 ILR T, KA T 2L —v a3 v of§5 07 PTCDA @ 7 = v I HEA & SEERIC X %
LUMO, HOMO O = AV F—%iRT, Al TR AHEZ G DOS 23MfERE X 172, Fig2 DAl
1L LEIPS 2= 7 PV ZIRL 72, S EIPE L 72 DOS (X, LEIPS A7 F AT/ 4 X ic#id
72X vy THNENZHLPICTE2H5DTH 5,

WEE v lav—vav7u sz, BICEMEAT o RS iE L, TIERYE O KR IERTE
iRt LT E T L7,

0.50 102
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Fig.1. Thickness dependent work function of Fig.2. Simulated DOS of PTCDA on four different
PTCDA on various substrates. Experimental substrates. Dotted line shows LEIPS and UPS
(circles) and simulated (solid line) results. spectrums of PTCDA.

I M. Oehzelt. et al. Nat. Commun. 5, 4174 (2014). 2 HJIMEZE 1, 55 71 IS A2 E T FINGRHE,
25p-1BC-2(2024). * 1. Langg, et al. Phys. Rev. Lett. 106, 216402 (2011). * H. Yoshida. J. Electron. Spectrosc.
Relat. Phenom. 116, 204 (2015).
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Spontaneous orientation polarization of vacuum deposited carbazole dendrimer films
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HeP S 41D, PDM X°7 » REHILONE (G )72 The < 3 R SOP OB & i |- S e
wHEEFE-TWbHEEZLND,

HEE: 2 OWFIEIE. JKA WS F3ECH— M L— )OI 252 1 THEM L £ L7z,

—=8 (10.6 mV/nm)
G2Ph

Surface potential
&S
=

(-11.6 mV/nm)
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TF V7Y a—VEH L7 poly(3,4-ethylenedioxythiophene):poly(4-styrenesulfonate)
(PEDOT:PSS)D E X At
Electrical properties of ethylene glycol treated PEDOT:PSS
BRRE - FeiEET !, ENEOS BRRA&4E2, O k!, &)1 47= ", #E K2
Waseda Univ.!, ENEOS Co.? °Daichi Shimokawa', Yukio Furukawa!, Tsuyoshi Asano’

E-mail: daichishimokawa@fuji.waseda.jp

[#%5 - BAY] EEME S+ PEDOT:PSS (I 200G 21 22 Bl O e bRk h L 72855
Py £ W2 % . PEDOT:PSS DESRARE R i%{ THI 1 S/em L/hSWW3, =F L
7 U 2 —/W(EG) 7 E DIRMIRIE D TRIMNCHEA IR £V BRUSE RN LA 5. K%L
T, BRLER ¢ B LR — VRO EKT é%‘:{ﬁﬂm L, EG ¥#A PEDOT:PSS @
BRI G 2 5 F BT~

[FR - B2] EG "IN L7z PEDOT:PSS OHFEIH AL = % /L% —W = d[Ina(T))/d[InT] &
T D log-log 7’7 » b % Fig. 1 (TR T MEHEX NARO T CTH D 2 L3 h-7z[1].
PEDOT:PSS 7 4 /L AD ¢ IZZ=IRIZEUVT 0.994S/cm TH 72728, EGIRIMNEZIT S & 683
S/em £ T EH L. o OIREMKIFME% Fig. 2 127779, 20~260 K ODERIERE, N
MM op(T)E XU T 7L PRy By 7 (VREVMGE Eovra(T) D o (1) = os(T) +
ovri(T) = 1/(aT + po) + ovexp[—(To/T)4 D] (a: IREEFREL, po: FREAHRBT, To: FRMEIREE, o4
VRH (ZEDORTONC[EYF ST A, d=1TT7 4 v T 4 T SNz EEN-
Nz & VRH (ZEORERFNMEE Fig. 2 1RT. opldown £V 20720 /&<, EG
WINEITD Z L TRV FMRENAE TR, ANy FMeEoR5 XY H VRHAZEO EA
cEADOERFRNTH D Z N DmoTo. —J, FBRAERIZ X 5o Ol Eidos DEEMA
JRRTH V2], BARDFERE -T2, £, F—IVIENLF Y ) Y —OFZITATH
S, TNETOMENILFX v U VY —HFHIXETHY, BELERENMEH SN, Zh
LT ENT 7 ZARRED T T D EREE (TR T 5 FTREMED E L.

10 5 700
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1. M. Ahlskog et al., J. Phys. Condens. Matter, 9 (1997) 4145.
2 FNIERMG, AALFRE 103 FHEFR, 2023 43 .
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ES—7 LA EISXEZ Y I F v TIcHB T HEABRAOEERFLE
Structural dependency of fluorescence enhancement
in a plasmonic chip with pillar-array structure
BEFEERTK BREIL Y, TR £ZRK ' O&F ¥iE L B £F!
Graduate School of Science and Technology, Kwansei Gakuin Univ. !

E-mail: ktawa @kwansei.ac.jp

TIRE=y 7 F AR T AEREICEEY A AR EEZ AL, 20 e RERE TE
STEF v TRIF RS 2 TH D, BFEEMER 7T XE B (Grating-Coupled Surface Plasmon
Resonance, GC-SPR) | & » THA: U A ES L, &
JEHIRICHIM TE 5, ZNE TOWENSG, dOH
FRICIB VTR — /LT LA LD “YRGT A IR I 1 e
T, ZOREREETHHET—T LA BRIONRZHE g
PEATHD ZEPRESNTWD, £72 FDTD &
Ralb—ya s ilBWC, EGHEMEN Duty HiZ Figure 1. AFM images of the pillar-array plasmonic
KT % = & 2 WER LT\ 5, Duty Ho I E 1 chip without (a) and with (b) UV-ozone treatment.
T HE T —RORETERSND, TITARTIE, €7 —T AT I XE5=v s F 7
ZERL, Duty B XU E 7 —DE I 22 bEEH 2 &2 L0 | S0t Eom E4 BHiET,
EI—T7 LARREEITT A7) MEICK O ERI L7, Duty btk & BT —0® & UV-4
R L BRI A R D T L TELES
RE A/ SEIZR D Ti, Ag. Th SZIRIELE. oS, |
F v T OREERITIE T F A BMEE (AFM) Z
TR L7z, E70PRREIR, ASA & RS RO
fRART SPR AT hb & NS A g4 | [EH

TE LIS B Ot & SO O BIR & R R s
010 15 20 25 30 35 40
Pillar height [nm]

N
(=3
o

-
[3)]
o

T

[ ]

|

(L]

Plasmonic chip
enhancement Ep

[3]]
o
T

7 A& R E Ot (Surface Plasmon Field-enhanced
Fluorescence, SPF) A7 MV ZEUF L, 3l L 7=, Figure 2. Relationship between plasmonic chip
JEI & LT 632.8 nm @ He—Ne L —#F—% ]\ enhancement in fluorescence measurements and pillar
T, JBJE 16.6 nM @ Cy5-streptavidin & FHHI L 7=, e

X 1(a), (O)ICHfS L7 T —7T LA BEED AFM 542 7R73, UV-A4 Y VEic Ly, 77 X%
=v 7 F v 7O Duty ttiE 0.68 205 05912, BT —O@E 1% 33 nm D 18 nm (D Lz, F72,
Duty lb & BT — D@ SR 5 Z & T, SPR A2 hLICEIT B M F L O dip DIES L1iE
N L. ZHUTHEY SPR AT RUVIZEIT 2368 — Z RN L. FECHIREE 2SN L7z,
UEOFERNG, Duty tbB L0 T —o@m S 232 2 & T, 4Ot E Ep 2 ET& 5 2
LR ST 2), BEE OLELPERIE 2R AC O 2 W I PR S R TR L R,
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DNTT SR D KRB E RN
Crystal Structure Analysis of the Thin-Film Phase of DNTT
RAIEBE CE#A &l RA) &
Kyoto Univ., °Nobutaka Shioya, Takeshi Hasegawa

E-mail: nobutaka@env.kuicr.kyoto-u.ac.jp

53R DEFEFEARMEHIME L THB O£ DG (A2 2FLTBh, Zotk
FIIFHEERORY BT 4 AN EMEIND. FRZ, R CIIERE @I T L7 L3R
75 RE G (M) 2 & 5 2 LN TE, HIRT N1 A DOBEMEEFE L BHICBERL TN 5.
L7eM o C, A 8RO MEEZ R 2 2 L1k, Bt b 2 - M HRE 4 21
RS DT DICAREMCEE TH S, Fox ORI A—1X 2 E TIZ, X BB O @S RIE IS
Lo, EiEREEERMEITHH VT hF ) FA T = (DNTT) W EEM 26952 L%
HOEMNZLTWD[L. £0O—5T, HEMEIIS FREHEROAICE > TREGIT O TEY, 20
FEEIE I RMIACTH o 72, RIS, RO RIS, RoTBUNM A S X RRIET
(2D-GIXD) (T & 2 EHD[E /3% — AZISNTIRE SN D[2-7]. Lo, DNTT OBAITIE,
VBT ASEE AN O BLAE A (L2 ) SHBIL TV D Z EITNA T, MU R o [m 4TS H
—VEEDLZENPEHELVEVWIBBELH SN TOIE, IRE TR TERTT LIRETE TV
Mofo. ARBFETIE, FEx OREES(:C DNTT OZAEBAER L, 5o/ 2 —
Z 2D-GIXD {EIZ L W HIE L. 5O DO B N2 — o /R8I~ 5 Z L2k - T,
HIZEAORTE—27 ZFRETHIENTEE., ZNOORPTE— 7 OWiks 122 ] _EToOREFEC
BN, R O T E A E L.
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Probing Exciton Delocalization in n-Type Organic Semiconductor
Perylenetetracarboxylic Diimide Using Stark Spectroscopy
Muroran Institute of Technology?, °Md. Bulu Rahman?, Toshifumi limorit

E-mail: 22096511@mmm.muroran-it.ac.jp

n-conjugated organic semiconductors (OSCs) have the advantage because of their appealing characteristics,
including intrinsic flexibility, functional tunability and greater availability compared to other inorganic
semiconductors. N,N-Dioctyl-3,4,9,10-perylenedicarboximide (PTCDI-Cs) is regarded as the promising
molecule in the fields of photovoltaics and sensors owing to their remarkable photostability, and high
electron mobility which typically falls within the range from 0.6 to 2.2 cm/Vs. In this study, the change in
the absorption and fluorescence spectra of PTCDI-Cs in the presence and absence of external electric fields

was measured to investigate the delocalization of exciton.
Wavelength / nm

600 500 450 400

PTCDI-Cs was dispersed in polymethyl methacrylate 40F
(PMMA) matrix and samples with a layered structure of
quartz/ITO/(PTCDI-Cs/PMMA)/AlI  were fabricated. The
electric fields were applied to the PTCDI-Cg/PMMA film by

Abosrbance / 10°

using ITO and Al films as electrodes.

[ (b) ‘ — Observed |
Fig. 1(a) shows absorption spectra of the PTCDI-Cs/PMMA.

[=]
The molecule shows a broad absorption band with two §

NS o 2N W
— :

well-resolved distinct peaks at approximately 524 and 490 nm,

along with a shoulder peak at 460 nm. These peaks are

Wavenumber / 10° cm”’

attributed to the vibronic band of the S;—So m—=* transition of
the PTCDI-Cs monomer. Fig. 1 (b) shows electroabsorption Fig. 1. (a) Absorption spectrum of
(EA) spectrum at a field strength of F = 0.49 MV/cm. The PTCDI-Cs/PMMA. (b) The observed
changes in dipole moment (Ap) and polarizability (Ad) EA spectrum and the fitting curve.
between the ground state and excited state in the monomer of

PTCDI-Cg were evaluated as 1.97 D and 71 A3, respectively. Excimer-like fluorescence band was observed
in the fluorescence spectra. This excimer-like fluorescence band was ascribed to the aggregates such as the
dimer of PTCDI-Cg. The change in the polarizability was larger for the excimer-like fluorescence band than
that for the monomer fluorescence band. The observed greater polarizability of the excimer-like band

indicates the delocalization of exciton through the coherent energy transfer mechanism.
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T XBRNDEICLS5EDFEREEREDEFRERIT
Electronic structure analysis of polymer electrolyte membranes using tender
X-ray absorption spectroscopy
AT, BEEXHEHREUS CCOgRE B!, T KE?
IMS !, JASRI?, °(PC)Naoya Kurahashil, Hiroki Suga?

E-mail: kurahashi @ims.ac.jp

I 72 0y ML (PEM) TH DT 7 4 A I3 RIICHEE LN FIEL, 27
ARG EEE AKFIKICE o T e b Fr RV ERKT HZ ETaWnW e b ArE
WEROLEZEZLNTEY ., BEiREGS FRREIE R SICHHELTWS, Fx %
IV DK Gy F D IEENEROE TR B DWW TITAFZE 3 A TV A N, @ik 0B %%
RKFIK & DHAEMEAZONWTOERMIIIAE L TS, &I TR
PEM O BRI 70 EA L Cd 5 A L7k VR (R-SOsH) D IkhE &a*é@ﬁﬁ%
B 5T 272000, JIERBES Z I L7 O K- IRy FEHE  (S-XAS)
i1 o77,

RELE LTHIIRD T 7 ¢ A G & 7 0 S ERICRIE L= b o, kDT 7 4 4
UIEE =R T =7 TR0 AT b 0B KON BiERS R A HE Lz, REB
KOS A —EWE DBREEIZ 48 FFHUL EFE L, 2IKE2 D7 N7 4 VA TENT
Ay FCHEE L, FEBRIT SPring-8 BL27SU DT v & —X FRWLIN Ay e & A
T B a e EIRIC K-> TIT o 72,

F T F VDL STy E s 80X107 )i—ra;}(f)érzz;iiationtime
LB FHBHE X ML B4 A— 2 o
VEZTHIENMEN TS 4 _
. X BRI A LSBT S 0] — 2ec FNochnee
S-XAS HlE% 171 & =5, b &
PR OBHTARY FARE — 207
KT 22 EnmBmat (H), =0
728 KR ORE & KA OME -+ 2470 2475 2480 2485

) it Photon E v
IV EAVERLL E R R A B oton Energy(eV)

gt - N UL gD Fig. Results of sulfur X-ray absorption
BLFT D& TXMIA—VE spectroscopy of Nafion membranes when the

[B8E L 72, X-ray irradiation time is changed.
R CIE X RS A=V ORHI « FIEEHEDRER & . S-XAS OEKRIRIFPEDFEMIC
SNCHT B
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Spiro-OMeTAD (20T B4 A VERSICHIL F—EVJIC& HHEEH
EEFEMDRFFFEIZDOLT
On the Simultaneous Control of Work Function and Energy Levels
by Ion-Modulated Radical Doping for Spiro-OMeTAD
TERBELL Vvya—vvr/R¥L TERMCRC
JIIBHERR |, Feng Wang?, Feng Gao?, Matz Fahlman?, o7 FH5ASE 13
Chiba Univ. '3, Linkopings Univ.2,
Masaya Kawashima!, Feng Wang?, Feng Gao?, Matz Fahlman?, oHiroyuki Yoshida'-3
E-mail: hyoshida@ chiba-u.jp

~u 724 PKRGEMOREKN b —VIEECTH 5 Spiro-OMeTAD(LAT Spiro)if, F—v
VT RRERD Y LEWICHELE D L, A A VERHT I AN = v I (IMRDETIR, F—
XY MIT Spiro?* TFSI),. #iIAI & L T tBMP* TFSI(LA T Ionic Salt)% FV: % & & TEWEL - JE
REMWZFEH L /2[1], ¥ 5IC IMRD T3, HOMO #{7 & (- SHEEA foTIcHlfflcx 28, 2D
BEREIZEH S i T v, 2 2T, RIFZE TR, 8BIMEE T2 6UPS)E L KT 4L F — ik
TS G(LEIPSE2]IC X 0 BUHI L 72 SUMOCEIE 5 A 73 T #E)-SOMO(F: 5 A 43 T #LE ) D T 4 L
F—Ehrb, T L0 —uvRFEZANF—TH 5 Hubbard ® U ZFEH L 72,

Spiro A#&. Spiro IZ 14 mol%® Spiro>* (TFSI" ), X T Tonic Salt DIMIFEA DS 0~50 mol%D
IMRD-Spiro /AR Z FE L, A v a2 — bEICX D ITO /77 AFM EICBIEL 72, 2h o oilkhic
2\ C HeDEJR < UPS, #MiHid I 260 nm © LEIPS % #l7E L 7z,

la IZ Tonic Salt DRI KT % IMRD-Spiro D T A4 L ¥ —#E{7 % 7R 3", LUMO DfiE 1% Tonic Salt
DIEFERINCHE - T 2 25, HOMO D21 & A L BLE 7 2 THERTD T 0.4 eV FHTIC
v ViE® I TS, SUMO I Tonic Salt DFNINEDS 20 mol% E T T % 23, LAREIZ LUMO
7= 2B % /R T, Tonic Salt #EDS 12%LAF Tld, SUMO Tld7{ F—»¥v +TH 5 Spiro®™*
(TFSI), 23 X 172 L F 2. 20 mol%LARE D SUMO-LUMO 22 % f# ] L C Tonic Salt #2E2 12%LA
o SUMO % F#ll L7z, —77. SOMO (Z HOMO & HE7Z > T3 E{E L. SUMO-SAMO T 4 L
¥—7755 Hubbard U 23k 72 & 2 A, X 1b D X 5 iC, Ionic Salt DA X Y Hubbard U 2% 0.6
VAT B xR 72, & uMEHEEIEE HOMO HEAT & (3T IcHiIflic % 2 HIK<TH %,

(@ (b)
35 ——— L L ——
s.okL\\\‘ ] 1-6’q----: -------------
< 25f , 14l D )
o > \
< 20t —h— | UMO L ! 06 eV
w —¥—SUMO D12 b !
E 15} -7 -SUMOFAfE| 2 ¢
T 0LV - —4—HOMO §10f | —e
= o |
O 05f 3
5 Tos} I
00F | —@—Hubbard's U
-0.5F 06 | =0 -Hubbard's U Fflf&
’ i 1 . L . 1 L . . . | ] 1 f . L . 1
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
lonicSalt concentration (mol%) lonicSalt concentration (mol%)
Fig. 1: Energy levels of (a) HOMO, LUMO, SUMO (b) Hubbard U, as a function of Ionic Salt
concentration.

[1] T. Zhang, F. Wang, H. Yoshida, M. Fahlman, F. Gao, et al. Science., 377, 495 (2022)
[2] H. Yoshida, Chem. Phys. Lett., 539-540,180 (2012)
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AESBEIRLF—EREFIREICLDTS774 LD
FRIBEEROFBREMTIRILTF—/\Y FiEE

Energy band structure of image potential states of organic semiconductor on graphite

studied by angle-resolved low-energy inverse photoelectron spectroscopy

FEKABEL ', F3EK MCRC

CM)XEEF', THILE"

Chiba Univ. ', °Tomoko Onishi', Hiroyuki Yoshida'>

E-mail: 24wm2212@student.gs.chiba-u.jp

ARERIT B E TRIRIEN B 5 70 & DFf
A& b OWHARCHERTH 5, AHERT A
A APERRIE, AREER & EEME IR O Fitir T
DEF OFENARFT D, BEBYERIL, HEM
R OB T AFHRET 2 8GER DL 1R
Trvx NI TR S D EThShie
ZEHENL T D, BRGTEN T R EIRAEICHUR T H
B, RaEFRED 0 —T7 L LTHAT
b5, RISy SR X — LDy
BRI, BFEBICOWTOFEMARE R E
BATND, ZIVET, SEBUE DN NS
X, AR 2 6T LT 79 LIE(AR2PPE)IC
L2WMERDHD (1], Lol 2T RhE DN
EEL R8RS 2 EEEN T E R,
D X9 7RO TSGR TR = R L ¥
— W EE T IE(LEIPS) & BRFS[2] L. A5y
FRB GRS GaMETHIETE XD
2o Tz, EHIT, AESRIKRT L —
157 JE(ARLEIPS) 2 E DBAFE (Z A EI L | (i
O EREEI 2 FTHEIC L72[3], ARFZETIL,
ARLEIPS % M\ CHaE M Aol I AR 8k
N2 WG LT BROBEGYEN DN RS %
ECREELI L 72,

WEIE, mEmERS T 77 74 b
(HOPG) bIZR 7 # 1 o7 = (CuPc) & EL 242 7%
# LTl Fviz, #1912, IML OfEE %
RTET 5 728 LEIPS C CuPe O RREAR AT O HIE

© 2024%F ISRYMER S

Z1T- 72, &IZ., IMLCuPc ™ ARLEIPS J|E %
To7z, WIEKREIZESLSE 285mm & LT,
5 5T UERL D ARLEIPS A 22 kL%
Figl |Z7~”$, Figl D —27 DT 3 )L ¥—LE
T DONFAFEN SR I BREE T, ik
TFE S NBGIENL 2 EH N7 CH BB 17
HEZHDOZ L ZRT, /N FEEO Rl
74T 4 7B HOPG & CuPc/HOPG |
DHFEBEN. OFNE BE2 TEIL 1.14+0.02,
1.3340.08 &Rb7z, ZOFERND, SGUENL
DFEFIE, HOPG 2 L7z CuPe 43 F DR
T U X VDR T CANE BRI

LT Mol

AE
20deg

-10
-12.5
-15
-20

—2 —1 0
Energy from £__ (eV)

vac
Fig.1 ARLEIPS spectra of image potential states of
CuPc/HOPG.

[1] M. Shibuta et al, J. Phys. Chem. C, 115, 19269 (2011).
[2] H. Yoshida, Chem. Phys. Lett., 539-540, 180 (2012).

[3] Y. Kashimoto et al, Rev. Sci. Instrum., 94, 063903
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BRNHEROTRILBIFICLDZRY 7 vELEZUTD
RABE DR
Discussion of Relaxation Process of Polyvinylidene Fluoride by Visualization Analysis of
Thermally Stimulated Current
KRIAEEFE LS —!, KBRIAI: CEBER', LEAKK 3, KBHRE?Z FAUIL) EAR?
Osaka Institute of Technology Education Center !, Osaka Institute of Technology *
°Fukuzo Yoshida!, Tamami Ueda 2, Masahiro Onishi 2, Takayo Moriuchi-Kawakami 2

, E-mail: fukuzo.yoshida@oit.ac.jp

BRI B F(TSC EREEOIL, A - BEEM B FIVIE K227 K ERIBI0KICE— 0 SR TE
FIERINSEHEFHCBEILCERBICE  2EHOBRNEE TH 5 FHMIRERITTTD.
BE525 N7y TOFMET 5 0HRM

\20.4

BEHRT 50 0BMENVEDELTE ~
BT % FIC TSC OBBIEHIERIH TS g
EAFONTEHHEDOBRNERAND I E b £
HTH B ABETIER) 7 v bEZ ) F> =
(PVDF EBEED) 7 4 ) L DFEFERE Z TSC AR | oSS oreoromstio:
27 B VO ERALEENT B L TV AENMR IZ & 20 (deg)
% FID 557 SHREY 5. AIRLAET &1, TSC Fig.1 XRD pattern of PVDF film.
OBEES I U THER A Z SEEET
IINF—DHAIREETHILT LB THO, solid-echo method
TOR, BROBHNEKOBRED S HHEE §
TOEDDSZ TO—/N)V TSC ORIETTES. 5

Fig.1 1213, ERRICER L7z PVDF 7 1 )L A =
D XRD ARZ MVOREERT. BFOEY— [ N -
DI 204° CABNELENDS FETHS. T Ny
Fig.2 V& PVDF 7 4 )V AD NV AE NMR 12X Fig.2 Spin-spin relaxation of PVDF film using
V1&7~ FID 88 THBH. WIVAI—T LA solid-echo method.
1% Solid Echo {EZ =\ THRIAL TEHRAIL /z. 1
FID f§57 5 PVDF 7 4 )L L3, EHE DR < QE T R T T v:(gl
MEfFOLEALND. % - I(K)

TSC 1AEIR T/N1 7 ABRE) % 30kV/em, 52 E,=30kem)
Smin BIEDNES, MOBERS - 200K CHEASL, 7 S
Z O S B T R 3K/min TRAEE B
HERIE L7z Fig3 12,8 B PVDF 7 4 )LD ?
70—V TSC ARY "V ZRY.TSCARY Fig.3 TSC global spectrum of PVDF film.
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REECBEHAMBICE TS5 FOBENBEDERA
Observation of Transient Molecular Structures
in Thermally Activated Delayed Fluorescent Emitters
ARKHIE!, WhKHE 2 BEERXS ALK OPERAY BXBARS EIKES XTI’
OM2iE#R B3, BH HEE’ f [&E2 I+iE Fih e B8 RE2 K EX8BY
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BR s s, &k CE° PHLY —¢ BH ®2 RZ FKXY FH HR!
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AHE EL APEHT, W - BENSENTZERBMEE AT 2REHETFLE L TT 4 AT LA LR
%A@W%ﬁ%ﬁmﬁﬁoobéo%K\ﬁﬁﬁmﬁﬁﬁﬁﬁNﬁﬁﬁwi FREEE T RT S
& CAKRITEERIER Cdb 5 HMIAZ A2 ATREIC L, BVRIG T 2 Bk = HIE R ECIRRB(T) O = Rk /L¥F
*%%ﬁ*%@%@%%@ﬂi%ﬁéﬁfmktbfﬂﬁﬁé BRI ELE L TR &1
TWB[L), HEEREAEET H7-01201E, S1 & TiO= R VX —E(AEs) 2/ S T5H 2 L NE
HThD, RFEM72 TADF #EF 4CZIPN @ AEst 1, B K WSRO0 /NS, Lol H
A BRI, HASRO TN REWEZ RS Z ERRESNTWD[2], T4t AEst DK/
DI TITAM ZZZE DR ER & im0 D WEER Z 2R LT\ D, Hfia7R EDOEIR TN
FHEAHAERPFET 22 L6 5 FOMEMEEL SO Cigmd D0NENDH L, £ 2T, x
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Fig 1. Conduction band structure along the T"-Z direction.
Experimental results(circles) and DFT calculations
(blue line) are compared. The size of the circle shows
the intensity of the second derivative. The legend
shows the film thickness and measurement wave-
length (in parentheses).
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