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ATR far-ultraviolet spectroscopy
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. Figure 1 (a, b) Typical SEM images and
B ART SV ERIE LTV DO LT, AR5 (c. d) FUV-DUV specira of (a, ¢) ZnO
TIHMROKI AN bVZFIEL THNH720I,  and (b, d) ZnS.
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[FDTD #BIC & 5 ZnS KD A~ b EHE]
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RENZ Ao TAS AR 707 THE 150 nm D F
[ 28 A9 % 5 /L (Figure 2a) % HVCES R
FEaiti L, TR, V77 A ¥/ZEKS
TN E L(Figure 2b), 225l ~%%+ nm 2
Ellbhblo T "Xyt MEAYERH L T
HREFNY I 2l —va v Ehiz,

WIZ. IS R EZME LT 2 —T O—E %D
v NLTEET NVEY T 7 A 7 EIZ#EE(Figure 2¢),
[FIREIC B & 315 L 7= (Figure 2d), ZnS M
FEEISCHMEBIZAIY n = 152, k = 1.60,& L
7eo ZNS M7 WNGE ORI NIRE % 1o, ZnS 23 &
LDEEDOKEEEL | L LT, WHE a = -
log(l/lp) & LCEHAR LTz, ZDFER. o = 0.025 &
720 ZnS My R A E L Z & TN EIRE %
INEL B Z ENSoTz, 2. ZnS R D
WIB LOHELIC L Db EEXBND, &5
(2, P 150-300 nm DA TD ZnS DIEHE
Balio TRHEDOY I 2L —a rEiTW,
Figure 2e |29 K 9 ZRIRIN AT MV AFHRE L
7z, Figure 1d T/ L 72 S2BRAE F L [AlER, 2 DD
Y RBPFEL, REEMTHMENRKRE R ALY
NVAAY = 25¥ aW e

B KRN EZBE L' T V(7 7 A
YO ERICEFEREHEZET IV n = 214, k =
0.00) CatHEEIT-/-& 2 A, JiE 150 nm TOW
JHE o 1349 0.20 LR ST, 2 b OFERIL,

(@)

9000 nm

ALO; (n = 2.14)

3000 nm

0 3000 6000 9000 0
[nm]

6000

© 3 "“kx
1

o | *- ! K-y |

8 o4 AR X o XN

§ 0.03}_%¢ .

20,02 1

0.01 b

1 1 1 1
000950 180 210 240 270 300
Wavelength / nm

Figure 2 (a, ¢) FDTD simulation models
and (b, d) spatial distributions of electric
field intensities (c, d) with and (a, b) without
ZnS nanoparticles. (e) A calculated
absorption spectrum of ZnS.
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Phase transitions and dielectric responses arising from
molecular motion of polar molecules in charge-transfer complex crystals

(Graduate School of Chemical Sciences and Engineering, Hokkaido Univ.t,
Faculty of Science, Hokkaido Univ.?)
oMasaki Ohtani?, Jun Harada'?, Yukihiro Takahashi®?, Tamotsu Inabe’?
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IR CHEROSMARE P BI s (B = 4
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[4)] [e2] ~ o] ©
T T T T T

o RN g 2

100 K

= S A3 3 S - f RS ey, e i
Ofﬂﬁ%mﬁﬁ ébf“‘— (1_’_ %“)T]‘/Tb\é ‘POO 150 200 250 300 350
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Design of organic ionic ferroelectric crystals based on molecular
motions
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BLIHEBICHEY S, FAALUEEOLSLEOMBRICHO W Tikm
THTETHD.

(1) P. Czarnecki et al., J. Phys.: Condens. Matter, 6, 4955 (1994).
(2) Z. Pajak, et al., Phys. Rev. B, 69, 132102 (2004).
(3) Y. Zhang, et al., Adv. Mater. 26, 4515 (2014).
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Self-Contact Organic Transistors Using Chemical Doping and BTBT-Based
Molecular Conductors
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A ANERITETT 78T Z—THY, II'E T =0
P& 2 WS EESR & D A BEE R BHI A BE B R AN R 0
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EFAT = VTR LT T ) A VA AT ERIIT A7 = VBRORER T & LR =)L
HOMBEIRFOMAEERICE Y Z2ICFmeFK o b2, TH FET 782 —L Lz N
—I7 72 T H =X Em VRS R O X v v TR T 2 ERRESR TS
[3]. AHEERIZIBWNT, o HEROILEIXE FEESC S FES ORIBEN I cE 5 L &b,
HOMO-LUMO [H]D =R/ F—F v » TORMDICHBR L, p B O n RO 7 TERE4 57 > A
RN—TEMORBFICARTH D, TaxIZINETIZ, THERIIRV Y F A7 = aiEa L7 K
—I7 7272 RS R A R L, 102 cm?VASIRRED R T V AD B \WKR—/V B BB 2R
Tl aHAE L2[4], AR TR, THEROFEMEZIE» L C o R RE2HEEL, TIHEKICT =
SVBREREER SETAR Y F ) A VA oV ABTNE# &2 AR L 72(Fig 1), BTII OBl 20
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R L 7ot B AOEIEIC I D ST bEEE B LT,
EDIEEEERETHIET, T RNESOum, Fv 3
JUIE 1000 pm O Y — A/ R LA CEMBZZA L, N~ AT—
AN 7}:_ V&7 B OFET % fE# Lgf:o igfiﬂgfﬁﬁéﬂ%
DIBIREORBELFRH7-2012, HOMEE LT ;
Octadecyltrimethoxysilane(OTMS) & {&ffi L 7= Az ioxt L, % Scheme 1. Synthetic route of BTII
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7 —H8%71% HOMO, LUMO & %{Z 50~70 meV FE DAl % 7~
L7z, TTC Z{Effi L= OFET IZBW T, 2 TOHTTT v
WA BR—FFEEZ R LT, % U7 BEEEIZ N LTI C
1% 105-10% cm2 Vst OfEIZ%F L. BTH CTlxAsrtixm L
R— LB EIEE A 0.095 cm? V1 st EBENE) 5.8X1073
cm2VistZ R L7, X512 OTMS #{Effi L7~ OFET 23
W, BTI &iﬁ—ﬂ/%@]fﬁiﬁ 0.18 cm?2V-ist o p Al %
/?Lf_o BV O E AN T NI T D X #RIEPT(XRD)HIE T
. —IROWABE BT —27 N ELh, FOE— 7#%*
wf_ﬁﬁ‘ﬁﬁm EHERAEE DRI T ATV MR R
HU7Z/E8 1147 °0 THIX 9 . BTIIE20 L RS Sz, AFM i HBIER L 7=
ﬁ%w7jmx~m\ufmk%@§<ﬁﬁék%ﬁ7v~bﬁwﬁv%x%%&bfmé L
DR EHTZ(Fig 2(b). TH TiE N L0 b REM I BB T 503, A7 L— MRO T LA R
fERB A7 (Fig 2(d)). 1 XX T O RGO AFIES Z ARfgi7e 7 LA V3, RO v U 7 RBEhE 7R
LEZRINEEZBND, —F. BT ::@%ﬁ*ﬁém S, LT ay RIRO T LA VU h e
P S ALTZ(Fig 2(f), BT Otk L7e n 8 RILERAE A B =X LI X D807 IR U7ofb il
TLAVDIBRIZEHRGT D & 75>/Tu*f=é2m ZORMENT F 1 D— IR 2R B A e
L, BV y U7 BEEICHEMLZEEZOND,

Fig 2. Molecular packing and AFM
image of (a) and (b) I, (c) and (d) TH,
and (e) and (f) BTII.

Table 1. Optical and electrochemical properties of 11, Tll, and BTII

lmaxSOI' a(€max a) /lmaxﬁlm' b Egopt. c EHOMOCV' d ELUMOCV' d EgCV. e
[nm]([10% M-tcm1]) [nm] [eV] [eV] [eV] [eV]
1 395 (1.29), 500 (0.41) 378, 501 2.03 -5.41 -3.10 231
TI 381 (1.25), 401 (1.10), 552 (0.91) 388, 409, 567 1.88 -5.21 -3.35 1.86
BTIl 419 (1.83), 437 (1.81), 651 (1.30) 437,678,733  1.57 -5.07 -3.38 1.69

21n CHClI; solution. ® Spin-coated thin films. ¢ Estimated from the solution absorption onset. ¢
Estimated from cyclic voltammetry vs Fc/Fc* (Enomo=—4.80 eV). © E¢®Y = ELumo®Y — Enomo®.
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Figure 1. (a) Chemical structures and (b) target molecules
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Scheme 1. Synthetic routes of 1-3. 3: 6-6'-TzDAII
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Table 1. FA{LIEIC * ROV F4ME

sol film

Compound Eres”>  Erdomset  Fiumo  Eromo  Aabs max Aabs, max Egop
V) V) ev) (V) (nm) (nm) (eV)
1 N.A -0.84 -3.64 -5.53 540 579 1.89
2 -1.12 -0.91 -3.57 -5.39 553 637 1.82
3 -0.95 -0.77 -3.71 -5.60 533 612 1.89

“\ersus Ag/AgN03 in CH2CI2 with 0.1 M n-BusNPFg, grassy carbon working electrode, scan rate 100 mVs™, where Fc/Fc*
redox couple is 0.25 V. °Measured in 10 CHClI, solution, Eg, opt Was estimated from the absorption band edge
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