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Fig. 1 Surface potential decline of DE-2A/PTAA bilayer sample by UV irradiation

UV (A=365nm, 330 uW/cm?) Under dark
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Fig. 2 Model for decrease in surface potential upon UV irradiation and its recovery in dark.
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Fig. 1 Coloration of vacuum-deposited amorphous films upon heating and the

corresponding absorption spectral changes
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Transient Spectroscopy Study of Thiophene/Phenylene Co-oligomer Nanocrystals
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°Andi Marwanti Panre?, Hitoshi Mizuno'?, Tomomi Jinjyo!, Garrek Stemo?, and Hiroyuki Katsuki'
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The photophysical properties of a 5,5’-bis(4’-cyanobiphenyl-4-yl)-2,2’-bithiophene (BP2T-CN)
nanocrystal are investigated through transient absorption and steady-state spectra. Transient absorption
spectroscopy directly visualizes the transition from a continuum of electronic states to discrete energy
levels as nanocrystal size decreases [1]. Our investigation highlights the influence of nanocrystal size on

photoluminescence (PL) and absorption spectra, as illustrated in Fig. 1(a), elucidating the significant

impact of surface and
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with decreasing nanocrystal — Fig 1(a) The photoluminescence and absorbance spectra dependent of
BP2T-CN NCs size. Transient decay curves of amorphous film BP2T-CN

size. Transient decay curve of i )
(b) and BP2T-CN NCs (c) with average size of 550 nm.

260 nm BP2T-CN amorphous
film and BP2T-CN nanocrystals with an average size of 550 nm are shown in Fig. 1(b) and 1(c). The decay
curves are well fitted with three-term exponential decay functions. In amorphous materials, the decay
constants with 2.1 ps, 13.6 ps, and 48.5 ps are considered to be complex carrier recombination influenced
by numerous defects and traps due to structural disorder. In contrast, the nanocrystalline sample, with an
average size of 550 nm, shows fast initial decay (0.6 ps and 2.3 ps) due to rapid surface recombination from
a high surface-to-volume ratio, while the slower decay (75 ps) indicates quantum effects and core carrier
recombination [3,4]. In the presentation, we will report the results of transient absorption spectral
measurements using smaller nanocrystal sizes.
References: [1] D. Linjie., et al., Nature photonics, 2021, 15, 696-700.

[2] T. Jinjyo., et al., Adv. Photonics Res., 2022, 3, 2100232.

[3] L. Yulu., et al., Angew. Chem. Int. Ed., 2020, 59, 14292-14295.

[4] Z. Yaohong., et al., Chem. Soc. Rev., 2020, 49, 49-84.
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Development of Pyrazine-annelated Isothianaphthene Quinoids
HMES® !, BRXEH? Uk BREF?, MR Hi#2 R M2
Tokyo Metropolitan Industrial Technology Research Inst. !, SANKEN, Osaka Univ.2
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Fig. 1 Chemical structures of the molecules developed in this work and variation of their electronic state.

Energy

1) K. Yamamoto, S. Jinnai, T. Takehara, T. Suzuki, Y. le, Org. Lett., 2020, 22, 547-551.
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Tyvaa— METHRELEED FHERBEICES T 58 EMMERER

Negative differential resistance phenomenon in push-coated polymer semiconductor thin films
BREX - BT O R}, £F €. 5L ME. BFE &
Keio Univ. “°Kaito Nishijima, Shun Kanazawa, Kazuki Takayama, Kei Noda
E-Mail : kaito_nishijima@keio.jp

(B LEM] AHELEEIRMROTIL I FAZ I RTNA ZOMEIE L TEREE
HTW5B, LA L, ZORGERDEZICLY, BEFEERZBW-TNA XIZEWT
LKA WNZTNA REEBR L TRERERNRE D726, T/34 RITEZMNER

DEENELCTWVWEEZ OGNS, TORTHRAL ITEEEEFRDFESMAICE I EY

MIEL (NDR) Z# - 7-IERE A BEREEFEICEE LI-MREZED TLWB[1], AF
KT Ty vaa—METERLI-EA FEEFREED NDR FEICOWTRET 2,

[3EBR] TEERD ITO NZ—> EICT vy aa—MEICE>T, RU[25-EXE-T
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Fig. 1. (a) Schematic cross-section and (b) optical microscopic image of PBTTT film crossbar
diode. (c) Current density-voltage curve with NDR behavior. The temperatures in the active area
of the device measured with a thermo-camera are given in the figure.
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One-dimensional position detection system using cable piezoelectric sensor
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Dep. of Appl. Phys., Tokyo Univ. of Sci.!, Fujikura Co., Ltd.2
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0.2 —— CH1 r Press Cable1 L ( Press Cable1 -‘ 3
—— CH2
0.00 ____ Predict A ] ;
0.2 Result Press Cable2 Press Cable2
—_ —\ 3£
E 0.0 jd/7 , Mi 1 §
Qé 0.2 Press Cable3 _ Press Cable3 2 %
200 —— — / 13
O 5 &
0.2 A SRV 1
Press Cabled g Press Cable4 3
0.0 —-;—q ——f , g 1
|’ - 5
0.2 Press Cable5s Press Cable5 3
0.0 — 1
0 5 10 15 20 25 30 35 40
Time [s]

Fig.1 Charge response waveforms from five segmented piezoelectric cables
and pressure position prediction.
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ﬁmn'l' ‘fi?ﬁm L7 i%? )OO Rt HOERARN n'l';all

In-plane stress measurement of piezoelectric matrix sensors using linear programming
REXYI, ©M2)EDHFE, PIgFE
Dep. of Appl. Phys., Tokyo Univ. of Sci., “Kohei Watanabe, Takashi Nakajima
E-mail: 8423553 @ed.tus.ac.jp

[(E)] BFET =7 7 TNT AL R EOS OB, IR CEBEZREEE oK
BN TFE LN TS, BIFOEEE ORISR DOZL <2 BEO® V31 TEMm
MNLL72T A T2 REREZREAL TSR, ZOHFR Tt HE OISO LB 22 FlR
BEWRERD, —J7. BEO® IR FHOEMREZ L@ Lo~ b Y 7 2757 (Fig.1) 1%
AR O H AT A TRFRE A KIBICHIRCE 228, 2O TiTt o FEE ol ki X
D, FFMERICEZ v X h—7 LIHIN /NS REFMeRE L, EREREZIEPREEE 25,
AW CILEMRESZBSET X, 7 A M= NEE LIZBIE S & e a ks Lo b
55 & OBROER L, ROSHEA#ELE AW T AT RLAOEMAIZE D7 r A =7 REIC
A LT=D T, ZDFRERIZHOWTHET D,

[B72 5 NTRER] AR TER LIz n A h—2BRET /LT X ANINEMERE &
L ENTMESE FEREOBAFIZ 00D, IMEMER L TIIE T FEMOE S OFE)SINE
MELTHREMRO® 2 HF T O Z1T o7z, HiVL T 245 04 TRt L TERL L7-#iE
FHEEZ R E . BG5S & RBELE T OENR /NSNS DOEMERE L THRE L., Kl S
NI W Z UG L, EBRICAELIE~ M) 7 22 b/ E et LTZor v
Y XLz U, PERERHM &2 52 7o, I s M PERE I TR EUR R INERF IC BT Fl score =
088 TH V., BifemtEiEa / mtZ &8 oo Tz, £, b L7oE 5 IBICBW T Figl
DEOIBRIBAN—VRENTE D L aMER LI,

(b) observed data
> J\ — - p\.i
%’ I a b C d]
g
C — 1\
%0 el f g h
_ﬂ_;Tfojmfpgkﬁﬂ_¥T
-0.5
(a) Top electrodes 0 10 Time [s]
PVDF film ~- (c) optimized data
I‘ ! S
Press, 0 ) [l . a b C a
: ‘ 4 g
— S e f g h
1.0 A
\ -0.5 i j K[ I
Low electrodes 0 10 Time [s]

Fig.1 Piezoelectric matrix sensors (a) with observed output waveform (b)
and optimized waveform by using linear programming (c).
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BREGCEME—TN\A AOERT v 7EE L ICEHEERS
Wavelength-Recognizable SbSI:Sb.S; Photovoltaic Devices:
Elucidation of the Mechanism and Modulation of their Characteristics
BRABET ', BRK ICS-OTRE °(M1y/MHksR !, BEAGREEE 2 EEBE 2
Osaka Univ. ', ICS-OTRI* °Tai Kobayashi', Ryosuke Nishikubo'?, Akinori Saeki'”*

E-mail: nishikubo@chem.eng.osaka-u.ac.jp

WEEMFZ DO NFEIT—KICT 3 v 7 L—DF A A — RRUTHEV, Z O H RTS8
JETKRE <£fm‘57ﬁx¢#m@{ﬁa§1§?ﬁ‘r 1720, Loy L BFZE5E T, TiO, / SbSI:Sb,S; / PCPDTBT
DEEZFD p-i-n BOECEARFE FI2BW T, BEERIZS CTEEN /IS T 2885
Wavelength-dependent photovoltaic effect (WDPE) % FLH| U 7=, ARG T —F 712 L 2R %
MHOTEBRLIEEDOTHY | A A= Y OEBMGEL~DISHB IR SN D08, WRIGEIC
BRRREDN>TLEI LW MBEANH D, M TEREROEEIZ OV TIINHEXRESE T
A B IEHE DFERN S —EOH AN GO TS OO, JFEMIIILE 2=, £ 72 LIA]
(ZIEFLER I B D AHEHER Th D PTAA Z MV /2 &+ TiX PCPDTBT & 13872 2 RIS
Feth 2 R TR BAIEL TR Y | FFOIEREMED WDPE FREORIUC S 72 6 B G Mgt FHHE T
&b B, Z Z CARMIE CIEFE FERSGEOME RO LN B RBIZ OV T OBREITV, %

%& LT/EZEFS%#%‘T%ODE&%Q:H&D Aex=515nm Aex=375 nm
AT, 05 05
o ]
WDPE HitE D FEARLAIERFA 21T o4 | _04

S )
07:_. k — 5\ IEJ{EEEP \_}Ql/\‘(}l_ﬁ\‘%ll\i %0_3 %0_3
ARG BT 22 e LE 3, Relative | 2

20 humidity go.z
(Fig.1), 2D Z & 75 WDPE DFEHLIZ 501 ] 25% i01 | —25%
KEBDKRFOA v 5= L—F | o
MEETHAZ N REBEINE, £2 "5 0 5 101520 2530 35 5 0 5 10 15 20 25 30 35

Time (s) Time (s)

THMEEH T Polyvinyl alcohol (PVA)X®
Polystyrene sulfonic acid (PSS) & \ -5 7= Figure 1. Humidity dependence of wavelength responsivity.

KM AZE AL, Ky R ADELE

% ik A T2 (Fig.2), ZDfER, PVA X PSS (a) ®) 5,
DOEANZ LV EEINERE (BEZ21L _ :-g I Ress;)gnse time
- s HTM ) to 375nm
b\—b)b)éﬂ#ﬁzﬁ) z))j(rl]EE \_.IJEJJ: L/fu.o J‘_.L;é m E gg
FEIE % & 5T S B 7 O 7 (TS ) 32| X T
N7 A, g. 20 g
R L R DMRDBON, ABOER g 15 3
< R S 14 AEdiconiclayedh, 10 =
DIEVBHATF SN D, L Gogs) | 05 ——
Eio. SHEARFTHEOBRE L BE o, T ATz Aaaa
: s 3535 3¢ 34
BT 077 A Ak, BRRARS FTo/Giass 2 222> o3
= 2 o o o
DI OWTHHTZ MRz TE 8 8 & 8§
V. BHIZZENALDOHMAIZE L TH I
P Figure 2. (a) The device structure of hydrophilic layer introduced
REAT D, device. (b) Changes in response time by introducing hydrophilic

layers.

[1] R. Nishikubo, S. Li, A. Saeki, Adv. Funct. Mater. 2022, 32, 2201577.
[2] T. Kobayashi, R. Nishikubo, Y. Chen, K. Marumoto, A. Saeki, Adv. Funct. Mater. 2024, 34, 2311794.
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MXene # LV BEEMEEMHORRLILFLTILEA VY ~DIGH
Development of Functional Composite Materials Using MXene and Application to Pressure Sensors
°E BY #a KB’ RR BX', E EhF BR gC
(1. WREXEAH, 2. IWKXT)

OKaiin Tou', Eri Kamiya?, Kenta Nara', Mayuka Hori' and Tomohito Sekine'-?

(1. Grad. School of Organic Materials Science, Yamagata Univ., 2. Fac. of Engineering, Yamagata Univ.)

E-mail: t231162m(@st.yamagata-u.ac.jp

[(E8])] BAEOFBAFRREMRT A ED—2IZ, EZ/BEHOKRY FOBEEIZEDZRAT—
FAUERB)—SEE SN TR, GO TH, ZOMVHEYEZE FERLCCIBFTESLY D
PRIV RICREERGETESTOAILATUNAEERINTEY., TP UTY
ATLORREEEBETHLY, ChETHEAF, BEEEBRRIEY MXene ZRAWV =Yz T7 3T
EHhE Y ERELTELL, —A, SV EBRT IMHENBRPTRETHILTEUY
DICEREZETIESZENRBETH oo KK TIL, MXene LIFHRBFEICKDBEEEES
HHICLIEECETRTEREEE T A YEERL, ZOBEEMET oD THRET 5.
[2ER] PEN EARLIZ PVP EZRE O—MNEAICTHRIEL. Z0 EIZxMAEEEL T PEDOT:PSS #X
TV ILEIRIL. 120 °CT 30 RO T7=—/LALEHELT=, ZD&. PVA. MXene. FH &AL (DES: K&K
LIEIEOUVEEEE 1:1 TREE)DEEA2Y (PVA: 37 wt%, MXene: 40 wt%, DES: 23 wt%)% &E
BELTHRIZHRL., -20 °CT 2 Bfffl. 4 °CT 2 BEDAE - BB T4V E 5 BEEYRL T )LESE
OBIZHEEMHLE N Y EERLT= (Fig.1),

[(FR-BE] EHHBRETEHFICHLTEEARICIEAZEML, TOLEED LY DEREZEL
ZRIELT (ENNES 9 10~100 kPa) (Fig.2) o AT /A RIZ 85 kPa DIEAENMEFIZHFEHEH D
EMMBEIL%E Fig3 [TRLIz. EAICKHT SRR LA ER TE BEREEH 20 ms DEZR
LEMERTIEN DM ol BAE, LYFHLGE Y OESFEICOVTHLERT S,

[&&3CHk] [1] M. Tabaa et al., Energy Rep., 6, 430 (2020). [2] J. Zhang et al., Nat. Commun., 13, 5076
(2022). [3] Eb, 5 70 B AYMEFERESHMEESR, 18-B409-9 (2023).

(5] AAZEDO—EBIL ISPS BHAE 23K13805. BLUX BRI FAHA TERETCETLMEEHRIET
BEEFERMET O—/ VAR EETRRIL A= 7 T4 (TI-FRIS) DXIEEZ DT,

Indenter
M g ol
= H
— Ser
c
L]
b
et 2 .
— 2 P
‘ } 14 20ms
- 61.8 61.9 62
i Times (s)
Fig.1 Schematic image of the Fig.2 Sensitivity monitoring using a Fig.3 Measured response time.

fabricated pressure sensor. mechanical compression indenter.
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BEROESHRELICKLSEEL YORERL LENEL O VIGA
Characterization of Flexible Humidity Sensor by Optimizing Blending Ratio of Conductors
and Their Application to Wearable Plants Monitoring
OFffiZ t7T#E | 2@ =EA 2 TH FT|H S, Wang Yi-Fei®, KZE FBF 2, B4R 812
(1. WEKEE# 2. ILEXI 3. WK INOEL)

OYoshiki Onizawa', Haruki Sawada®, Yasunori Takeda®, Yi-Fei Wang®,

Kuniaki Nagamine'-?, and Tomohito Sekine'?

(1. Grad. School of Organic Materials Science, Yamagata Univ.

2. Fac. of Engineering, Yamagata Univ. 3.Yamagata Univ. INOEL )

E-mail: t231980m(@st.yamagata-u.ac.jp
[(BR] BZHPEOL>FERLICEIFBNAREEHRRT 52HED—DIZ, 92753 TILEoY%E
FERLERAT—FEEMNIESATLRN, GHTH BEICHTIEHNDR FLAEEENEE
B\ENTHEY. TV VI DRATLORFEEFZHETHA, ChETHELF, ERADEKRE
DOEYMDR b LREZEAT B0, h—HRoITZ v A VikRElAEHLELTILEY
TVBEE U YPIZRELTELA, LERMIEEEREE (B4 60RH%LUT) ITHIFHBRERLLE

TNA AR ENRETH o=,
ZIT. ARRTHEH, EEREA A VBERDESERELICEY ILILITLEEL L YDE
RELZIT. TOREFREENE L VI BRAEIT T,

[52E&] PEN AR (25um) EIZ, BAEELTH—R1>%9 (JELCON CH-8) &R ') —EIRIL. 150°C
T 30 min 7=—)LLT=, D%, £IO—RF/T74/8—(CNF) . h—R2T 59 (CB) . 14 Vikik
(EMIM+TFSI) , FEEMEH] (TX-100) . fKMNSEHHEEENIFRRE Tab.l OERSHTEREN/ERL.
BBBELTRYY—2ERIETHIER. 120 °CT 30 min 7 =—)LL7=,

[#ER-EE] Fig2 [TFERLEEEL Y DRMEERIEERLIZ, CBDEFEN VLGNNI EKEE RS
[SENTHEMEAR L, (2. CB Z 0.5 mg EALLEE L Y ORMEREERICE D TRIZHIC
BELTHEY., RIFEREZRY CEADA ot HBEIF, FYFMTHERTES LUCEYOARER
EREDTINARIGRAEIZDONTERT B,

[8%&3C#R] [1]S. Iwasaetal., Sci. Rep., 12, 13598 (2022). [2] G. Lee et al., Sci. Adv., 9, eade2232 (2023).
3] RiED, CAYMEZREFZMBER, 22a-P03-16 (2023).

[#8¢] ABAIRO—ER(% ISPS FIEAE 23H02333 DERLE RT3 D TT

15

Tab. 1 Contents of the prepared inks. The unit is “mg”. e 8

_-.@_m-m 1 @
E |—®
1.75 1.75 - [

Ionlclqu|d 100 100 100 - 100 T o5

CNF 400 400 400 500 400

Water 500 500 500 500 500 0 40 50 60 70 80 90

TX-100 5 5 5 5 5 Humidity (% RH)

Fig. 2 Relative resistance changes of
sensors with different CB and Ionic liquid
ratios at various humidity levels.
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RUMETHTHMAREREEL YO LEMORBEREA
Flexible Thin-Film Humidity Sensor for Monitoring Transpiration Activity of Plant
RIXKEMETL!, EMRWPISSRC:, BREI® COfH REL /MK BX:, BH AL & #EE

Gk g2, 58 XER° ER RE!
Sch. Life Sci. and Tech., Tokyo Tech. 1, SSRC, AIST 2, Fac. Sci. and Eng., Waseda Univ. 3,
OTatsuhiro Horii , Aoi okonogi', Hajime Fujital, Zichen Gao!, Takashi Sato? Eiji Iwase®, Toshinori Fujiel

E-mail: t_fujie@bio.titech.ac.jp

[#E]

PR, BEHEARE L RWIHE FTREZRMKYE, ikt A2 AT 24K RO LN TND, B3RO
T T EMROS BRI N D T2 R E R~ DM, REIREIRNETH D, £
T, BAITEENES T ORIUE ORI AR L@ 7 L% o T VA OB % B
HIE Lo, ABFZE T, B bR a ER O L3R ~ OB T HE A Z AV 722 & T, Eﬁ&
WFZERA L 0 R D EFIBOL vt Y OB B LT, 177< b~ — R D FR 1 (4 A
JELBEERES T2 A LICEEMNEARAZ TR T 25 2 & CHBROWE o A/ER L, %OD{ET“
JSENEE RN Uz, 728 ' & VT LED ORREEZALIZ)S U - MW 3E i o 78805 Eh 2 51 L 7=,

[3=25%]
Ho F—7R Y 7 =V »/KEEHK (aquaPASS) (2 polyvinyl alcohol (PVA) Z#sIL . [EJE RS
aquaPASS:PVA=1:1.1 (2722 X D ICIIRZ R LTz, Z DU % T 7 A HM IR L | 80°CT‘$LI””

140C T 1HFMELT 5 Z & T, KICREREEMEESEE LG, RIC, BT AR BIC&EmE A
Y7 Y=y ML, EMO—H2E Lo ITEGEEZRE L, 612, Br¥oFEe LT
polystyrene-block-polybutadiene- block-polystyren (SBS) . #&#E/fE & L T PVA AR 28R L 7=,
COMRBIKRE RS FIBEL, PVA BE2KEICEVEREL, &EMEESTHERISBS 15 78 5 IR
TV AT, BRI LB A LCR A —Z ~Hafki L, THIRTEIRENIZ T LED 7
A b (91000 umol m?s?) % 12 RefB X ICHIR S W= & 2 O UV OMPUEZE(LZHET 5 Z L T
W) DFEFEEY & BlE2 LTz,

(%%’% %] (a) 15 —— 100 (b)
’|E =) ,IE b jfg N (20°C) D IR };ﬁ % N umidity(%RH) 1
55-75%RH #: V Ik L& S ¥7- & Z A Fig.l 1 e - —

b IR IR Y (B K 5 ppm, B o5

140 :
o 49 5 mg) OHLHUE (ARRo) IHILEE 7S | 0 I\N\f\f\ .

B2 018N BENMETTLLE & —PVAL1 140

BT LTz (Fig. 1a) o = O3k v K 05 - ._ — 0 - g
Lﬁﬁn . WHUEO R RE/LEIT 30%FE Time / h k

AR/R,

Humidity / %RH
r

((;) (d) 1400
EThote, EHIZ, MEEYEZR MR 1300 BB "B I
(Epipremnum aureum) D HED F(ZALAF L CHE o 1200 |
IR ST 3 L. 20°C, 55%RH D 4f: u00
TTLED 74 b SUT8 LOWAT Lz & & 0
O v OEBGEIL. LED OB LT £ a0 |
BENCEL LTz, 2O Z ED D, AR

, 700

WS MEDRBIFBZHUTEH L '//A = T
PRSI (Fig. 1¢) o ARt o9 dE Fig. 1 (a) Resistance changes of the thin-film sensor during
BECEER EOEEZ LB AT periodic humidity changes. Photographs of the thin-film sensor

L i1 - attached to (b) a nylon mesh, and (c) the leaf surface. (d)
BOFIY T 5 A LFHANCE LTt Measurement of the transpiration activity of a pothos leaf in

ThodEBEALND, response to changes in illumination using the thin-film sensor.
(2% 3XX#R]

[1] Lan, L. et al., Biosens. Bioelectron, 165, 112360 (2020).

[2] Yuyao Lu et al., ACS Nano, 14, 10966-10975(2020).
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R)T—FBERICETEIERE— RV I IROER
Exploring the giant Seebeck effect in polymer semiconductors
ZR%EWK, ©M2) K+ ME, Pandey Manish,
X R, B H—
NAIST, ©Tomoki Kimura, Manish Pandey,
Hiroaki Benten, Masakazu Nakamura
E-mail: kimura.tomoki.kp6 @ms.naist.jp

(5]  WHARERESOFEBUTIIRED 10T BB UNE LR 503, £ b ~OE I HE D
H5. FEHREORFHT AN -2 BRT RV —ICEMT D V= n—_2T ¢ 7 NESE
FOMBEEfRRTED L LTHEAESNTEY, Z0O—2k L TAEBRICEIT 2 BVELBEIN N A
PHRENTWD. Fox OBEOHFRIT LY, AL 15K 0 @l B IO BLAS A 12 3 ) T 10 mV/K
EBADEREY =y ZEHN RN ENT[1-3]. ZUS X 0 BVE T N A EEO B, kb
IRENET A AFFIZEDR D LIRS TV D,

INETICERE =Ry 7R E2RBLT D 2 & PR STV D AR 8K T s s stE s
LIV KRR = 7 ORELZFIZ WD, ERE—_Xy 7HREBBELLLTVWEEZOND.
ST, TRNETIRERE—Ry ZHHENHER SN TORVWER Y ~—Y38KE, Blf) S SRS RF 25
DD ETRUMPHPLRR R—E U T OREBEZFIIL R, BERE—_y 78RN EIT 50T
RNNEER T IO FRERH DR v —FERIZL > TERE—y 7R BRHB X, 71
XTI NEERFOFEBRNEG L 72D, £ 2T, AT, UFTM IE[4][5] CERK L 72 2 FEEH O &l
M\ U~ — AR (DPPT-TT, PBTTT) (2 OWTRA T & 2H 5K T TOEERE A2 21 L7-.

[HE5]  &EMmAa e L7 DPPT-TT (HOMO: -4.07

ev’ LUMO _533 ev) ja J:U§ PBTTT (HOMO _32 eV, ‘IOO r\r LRRLLLUN \LLH\H»YW- \x LRI J\leHj\ TTIIT
LUMO: 5.1 eV) U1 2 K5h L BRI, 0"
x ~ - T~ Ta

300 K (Z31F 2 EER LB —y 7R OWPER T  10°
% Fig.1 \Z79. DPPT-TT i n#, PBTTT 1L p o g B ST

. et p & 10 |
By 75 AR L. RRQPTIE, RGELE P I Y [PaTTT |
RE—~y 7 PRBEHL TR, —F, BHEE B " nhoai
/)%\qucci’ PBTTT 6ij(’§\¢' k &)i @ /Ej/) E)fcﬁl/‘t o 10 [~|e Under nitrogen atmosphere‘\\\\\
_/\‘\‘y 7{;?\&%% [_/77,:%)5\’ DPPT_TT &:Ob\(&i lOO 10'?()-9 1 111“1“:)_8 1 1111:;-7 1 llll;lg-s 1 111“1110-5 1 11\1 10.4
mV/K %%ZZ} n f:ng@ E‘j(fcﬁt‘—/\/ﬁﬁ’i%(ﬁ)%ﬁ‘{,ﬁ” Electrical conductivity (S/cm)
SN, PBTTTICOWTIZRG R—E 7 &n<=7 Fig. 1 Seebeck coefficient and conductivity of
¢ mEEFIRHTY AR F— B 7 OB A R DPPT-TT and PBTTT films in air and

e o Tf:/ o nitrogen atmosphere. Hatched area indicates
TE oI, BERARE—~y 7R Z BT the expected values by the normal Seebeck
D EMMRerolEZ BNS. DPPT-TT 1T effect.

WTIE, EBHRFHIP TRELITO Z LICIVBBESLRKTOKRZFICED F—E 0 ZRRPER LT
72Ol ZNETRY v —PERICBWTEHI SN2 2 LR ho B RRE—y 7R 5N BHIT
B oND.

By R R, TR, HERIEMLT L% — 7 P ORBEAFMI OV ORI LT R R A R 2,
XV EEMR gAY ST 5.
[1] H. Kojima et al., Appl. Phys. Express 8, 121301 (2015).
[2] H. Kojima et al., Mater. Chem. Front. 2, 1276 (2018).
[3] M. Nakamura et al., Faraday Discuss. 250, 361-376 (2024).

[4] Atul S. M. Tripathi et al., Appl. Phys. Lett. 112, 123301 (2018).
[5] M. Pandey et al., ACS Appl. Mater. Interfaces 2021, 13, 38534—38543
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LILUVEEBOERE—RYIHRIZHT S
{LEZF—EVITDEE (2)
Influence of chemical doping on the giant Seebeck effect in rubrene single crystals (2)
RBEWMK, OM2) K+ XBH, BRE #th, FH #E, Pandey Manish,
WX BB, X EF, H -
NAIST, ©Hideaki Kimura, Shuya Hattori, RyoAbe, Manish Pandey,
Hiroaki Benten, Masahiro Hiramoto, Masakazu Nakamura
E-mail: kimura.hideaki.kf2@ms.naist.jp

(5] 10T BEs0E LIy, TN O E2EESE 5720 OINLEROLEENEE > T D,
HOEY ORMHZ AN —%EIT DT V= —_RT ¢ T HfiD—>2 L LT, AMESLE
TR DR SN A BVE R T 2 BVELHET N EH ST 5, Frex O EDOIIEIZ L - T,
ARy B A O EFECHRE IRV T 10 mVIK 2B 2 D ERARY —_ o Z7BEN RV Sh
7212l ZOEKY =<y ZEROREA N = X AT ELRGOEZ H TR0, g
b9 5 2 & THRAEEOFFRI ML ESND LE X HID[3),

FiEl, L7 L ERERICIRWT 787X THD FTCNQ & R—E > 7 L, BERE—_ v 755K
EEREERNENLT D I L AHE LZ[4], A EE. FaTCNQ HE 28755 ~ Bl uE ~ BVEE R T
il —HEOEREF ¥ o N—H Tl L CIT25 L) MR EEZ L, -7 TR
— b T EEEIET & X OBEREOEE ZDIGREICL > TS Z &2l AT,

(B k] Physical Vapor Transport {5 CERL L 72V 7 L U Bl S 2 0 7 A EICSE T3 L

FHRID 2 ROGHIEE L TDEIICHEESEL L THU IV ERL, o) T L2
RSB NICE » N L, EREZE T T RTCNQ & HEZ24% L=, 100 C CEEREE %
fTo72[6], 1-V JIEDFERE SN EBLIEPUTE N, SRS K > THIE L B s o ~HE
EHWCTEHEERZEH Lz, 7o, N—RIREL —EITHERF L7228 B i b | 1L 72 4 Be b
IR 5 2 & THRIBEETOBEENAZIE L, B—Xy 75 E2 Rk,

[f8]  RTONQ #ZRZABIT100m @ 1 grrmr
BLU 20 nm AISEE Ll L S ¢ S popel]
TV T VOB OE =y J 4R LB 3 o4 . undoped doped 4
EHEA ., 300 K~370 K OfFATZOHMR < : | E
LA RA Figl loRd, bl LT, 2t » i
e A 1 e e o e L Sl e . & 001: /370K e
fiEgE L F—er s e e emon 5 % d 5
HERGEEBE TIToTME b A DLE TR 3 Z i MSTOK 20nm |
ToRF—EL 7 TERBTHLOICH L G 0.001 ¢ 00K o
T R—Er V7 BETRTEDE—~y s & F o 7T
BHAE LI, pRULL TVD ZEDRDD Bo0001 L oo vl vl ol 1
%, BENEIEE 30 nm AB2Y4 T - 7= DI %S 10% 10" 10" 10° 10 10’ 10°
LT AENZ10nm Y T 2 i< @ Electrical conductivity, o (S/cm)

HERLSTEY, 20nm TEEHIZE
VEEHRRE L LTS, mEseTokss  Fig.1 Conductivity and Seebeck coefficient of undoped

B YL BT 7 ) S AL < |+ and doped rubrene single crystals. Yellow and red circles
IRILER & AL CORMBIE L T | are those obtained in this work with a rubrene crystal

— N D Eh RN ey
B @xﬂfﬁl‘ﬁjﬁf Tf’\%’ ﬂgb MES doped with 10 nm and 20 nm of FsTCNQ, respectively.
HFADID TR TIE, ZORMPEZT T, The black and blue lines are the previously reported

KON R—E 7 B&NEFEREIT S results. The hatch area indicates where the expected
TRz O TS T 5, values from the normal Seebeck effect appear.
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1276 (2018). [3] M. Nakamura et al., Faraday Discuss. 250, 361 (2024). [4] AAHih, 2024 FE£Z ik
%>, 24a-1BC-11. [5] “FAMM, 2023 4E k21l IH %S, 20a-D903-5.
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Multiple-redox system for power generator from temperature changes
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Fig. 1 (a) Schematic of device structure. (b)
Voltage response of the device shown in panel a
under temperature change. (©)
Voltage—temperature plots produced from the
data shown in panel b.
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Simultaneous detection of dynamic and static heat sources
by P(VDF-TrFE)/CNT stacked infrared sensors
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Fig. 1. (a) Schematic of proposed CNT/P(VDF-TrFE) IR detector that can generate both pyroelectric
(PE) and thermoelectric (TE) signals. PE and TE responses under (b) intermittent and (c) continuous IR

irradiations.
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Fig.1 Structure of bimorphic multilayer device. our self-actuation/sensing film.
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Thermoelectric properties and giant Seebeck effect of conducting polymer nanofiber cryogel.
BIKBRT' M) F#HEN' THER' REEZ'
Tokyo Univ. Agricul. & Technol., Yusuke Nakabayashi, Takeshi Shimomura
E-mail: s245749v(@st.go.tuat.ac.jp

(##5]

HIERBBRL S ORIEN D TRV F—N—RRAT 4 VT HiO—2>Th 28—y 7 2R %E Hn
Te BV MR IS AR S VT D, AREEVEZHAOBEIFTRIL, 12 & A DR E nm~pm DR
W TH 505, mH M2 BIRBUSICE AR Y | o il i O 213Kk LEVER #i A i =
T ENTE R, ZIROBELEREZLZ 72012307 < &b cm A —F — DRV BENLE L
72 %, Poly(3-hexylthiophene) (P3HT) )/ 7 7 A N—Z WG IRT 52 L T I A A 7NV AFRL
ZOELHEEEFTM L2 2 A, 10mVK! 22 5ERE—_y 7528 Uiz, ABF%E
T, 207 TA A FNVOBEBSHVEORFEEB L O N — R0 MEEERE -y 758 L OBIRIZD
WTELT D,

(S8R tE])

P3HT & polystyrene (PS)% p-xylene ~afif#th . HTHEIZ KD/ 77 A =2 S ¥ Tz, £h
EIRIRE R TIPSR, WERE1To7-, Boi=r T4 47 0mda vFEEHWTEEEITR
I R—Ev 7 o F—=_v M2 WA IR, F—0 MRIRICE IR %, BONRSEEREZ1T -
7= (S R— o 7)), ZOFIEIZED 7 T4 F IV RN T2 2 L2 RET D Z &N
TEXHZ ENbhote, BRWYMEORERGFMEDOM, F— R0 MNEIZX DAY U EE - HER L
P—_y 7 RBOBRE 2 A L7, WA F— B2 7 TIIERFOWHOMREICL D F—-
VNEEFE L,

GRESRE=E )

RF—Rr heLTaviReHy, R 7 B2 {LI RN oEEREY—_y 7RO
BREZHIELIZE A, 10° Sem! fHIZBEIZ LT DO R KGN 7 v 24— _"— LT
BO., ZOHEMBITERE—Xy 7RBHALND Z ENbhoTo, RIT, HAETE F—F
YT EANWT F—o30 b &2 I UENBELE, F4aTCNQ, RTF VLR ¥ Z LR VR (DBSA)
NEERE T, ZOFEF, Fig.l 179 X 9 ICDBSAICEL Tl g vHFE L FRRICE R E—
Ry TR ERE LI, oo R— 30 R TIX10uwVK ' A —Z — D8 —_w 7 {25 =83
Lz EEoTe, F—=RU bOEREB—Xy VR E OBRE TR 579012 ESR ORIE Z1T
Sl ZAH WTHO F—=_ bEHWEGEICOAERACVEEZBIT 5 Z LN TE,
[ CRREOACVEEIZHDOE TE =y V{58 & it § 2 & DBSA 720 BNE KRB —~y 7
WRERTZENDroT, bbb, ERE—Ny 78R F— 0 MNEIKFERH D Z
ENRbhrol,

F72, Fig2 IR T EIICDBSAIZBWT R—EV Z7EAHECL TN & IZUDIEFR—T
0N SNAE EEN AT 2508, EORICAE VEENFEITDL E 00 | EERE TN
FRATDZANA R =T 0 OAERPMEE L R DFEBIZEA LT, L L, 2O R—Fm /4
BB SEIRIC BV T, By 7RIS EY ER LTV W ERB LN E o2, N
Y RHHE N SIIAA R =T a0 O RR—=F 0 L0 b=y VI RA~DOFELENRKE DTS
THHID, FERITZOMBEFE L, SBIIIBORmENRD Db,

P S ELEEEREPREES .
20
e 10 o
10° o < 2
. e DBSA @ 3
3 A F4ATCNQ 210" g
P A AuCI3 S g
10" < @
—ﬁ"" amREEELELILL A -"--__-_“._A- ;%.10‘8 8
5 —
10 [ R N U R 107 A
5 10 5 2 25 30 001 o ; 10
Dopant concentration / mM Dopant concentration / mM
Fig1. Dopant concentration dependence of Fig2. Dopant concentration dependence of spin
Seebeck coefficient with changing dopant species. density and conductivity.

© 2024%F ISAYEZR 11-178 12.3


mailto:s245749v@st.go.tuat.ac.jp

18a-P05-18 HRSEBANBEAUSEMBES BEFHE (2024 KEAVLEN2RBEFY 1Y)

RATRHA +-PEDOT:PSS HEBHEEDRE T
Fabrication and evaluation of perovskite-PEDOT:PSS bilayer for thermoelectric
conversion.
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Fabrication and characterization of PEDOT:PSS conductive fibers
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PEDOT:PSS |ZIEET 2B L TBUKANCE B L, EOBRMMBHRIEIZE 2 5 BT OV TR
L7,
2. FEBNE

Im=HG R EIZ LY . PEDOT:PSS OfffE(t 417 - 72, PEDOT:PSS /K /3 Bk IZ MK A & i L 7=
Sy 2 Ve L. BRE ISR L7z, 2ok, REH TINEVAE L T PEDOT:PSS EEMHED
ER AT 572, FHliIE SEM IZ K D Wrmlss, EXEHTIIE, F 725 R K 5 BUREIERT
i Z17 > 7=,
3 MR

Fig.1 (Z /it /K # 2 PEDOT:PSS (ZiRA LIEHR L 7=
PEDOT:PSS & & fik#t O Wi SEM 14 % /r3, W if f
2 x 1072 mm? FREE DEEMHEL 15D Z LN TE, Bk
Al RN WEEG LR BE LR EHD 2 RN T
&, PEDOT:PSS D =flik12 VT, BiAKIOREE D
FiktEom FIZIRATH D 2 L 3o iz, EEMME
DEXEFEME, BRI OW TS S35,

SEI  12kv WD23mm  $S30

Fig.1 SEM image of PEDOT:PSS

conductive fiber

[1] 40, B fth 55 68 [l P B2 2AATIH 22(2021) [2] H. Miura et. al., Adv. Eng. Mater., 16 (2014)550.
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MAEICEBNZEERZAVATHRDIER
Preparation of artificial muscles using a conductive thread with high durability
BEERIAT, °%H fith
Univ. of Hyogo, °’Kazuya Tada
E-mail: tada@eng.u-hyogo.ac.jp

FHLERENTE2RAVET I7F 2T —RIALHRELUTOFANRFINT NS, ZOXIRA
THRAL, HIBREOFIMELFS/FEM T, DOTRNKRORAY A AHWENICHE IhTWbE
WOET, BVWRZEENRDSNEHRIZANVTWELEZ 6ND, FAOVREEFRM LT EHIRD
RIZRUY &M% 5L THEIMNEERFERIT TR ONDITRROMIAIL, BELEIEEA TH
WEUTHANTES, 72, IBAYFREVEINZEEREMATHILT, ERNICEREFETS
ZEHTEDL, ATFHRARTIIZRVEIFWVZ, $TICH
5 CEHE S NS N Z M TAFTEIHZen56, B
HOERIIHI/FTXS,

BERIIEIEWNEETERAICHRINTVOSED
D, HETRHEITNARINTORWEENEL, ThHk

1 BEARBIZEE LTV /= Shieldex #92

ER U ERITITEREORERE WD S CRIENE S, Zh DB (T AV MBI NTOA
¥T, BEOIILEUTAFETES Shieldex HOME (3 Dol EAAHE)
T Shieldex#92) [21& EH U THRELTE/A3-4], ® 11z (&) § 100 Smart-X
YL, BAETORAVROS LI RR RS B
BY, TAM BN B> 7, 22T, AR ENSY g
Dy y D SmartX EMBEUTATHREEHUAEE  © % 40 80 120
Fabrication weight (g)
IZOWTHRE T, b) E
2(Z, MBI 7T E (AT, IRAATE) 1455, Z gy SatX
Smart-X £\ HED A THAOERHEOKE S 5
T, AHETOVT 10 ERT UL, —RIIC, (ERHER g o0
BOLEONHLEL, BV ANTING L TR LT 3 200 mm Precurecr
%, 40~70 g & LLBSH A\ MEBLRT EOEEFA T 100%85 U7z, £ %% 50 100

Fabrication weight (g)
7z, AROITRT &I, EMDARDEIE —EICULYE 2 Smart-X & FVCEELZATHR
DRI RV ERIFT E DRERE

&, BoN3 A THADE XM ELSVERICHY, () AT B 0> B O 8015 B e o
A 1.5 (ERECHETEY DT DIENTEETH o/, 2

HEE ZREMIEE UCTERIZIVMAL T HIMRKIZEH T,

[1] C. S. Haines et al, Science, Vol. 343 (2014) 868. [2] https://www.jameco.com/Jameco/
Products/ProdDS/2144489.pdf [3] K. Tada and M. Kaku, IEICE Trans. Electron., E103—-C
(2020) 59. [4] K. Tada, IEICE Trans. Electron., E106-C (2023) 232.
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EFE2 un DF#/EBBIEYV « AN VT X v 5 —F— FRIRIRIC
BIT5 TS XEVHEALDROIMS
Suppression of plasmon quenching effects in 20 pm diameter organic/metal thin film
whispering gallery mode resonators
EERARE, EERARL? CM)BR ALH |, BEL |E L8P —0 2 /MERI!
Grad Sch. Sci., Univ Hyogo.!, Grad Sch. Eng., Univ. Hyogo.2,
°Minami Takaishi', Tokuji Yokomatsu?, Kazusuke Maenaka?, Takeshi Komino!
E-mail: ri23v017@guh.u-hyogo.ac.jp

[IZU®IZ] @ROEXRERTIE, K77 XENTLDHEHEBHREBRET 5, THE, O
% Surface plasmon amplification by stimulated emission of radiation (SPASER) ! (ZJ& 4 2 F5E03
DO BTN D, Fexld, SPASERIZBIT DT /NA AREEDT T v b7 —LE LT, FERE
S5 5% Whispering Gallery Mode (WGM) (2B L TW5, WGM ZHEENEWEE &
SPHLRAD DR AEAAT L0, Rii7' 7 X OEME XY b RVOLKE ClIaiilRimn > 7 X
E Y (SPP) ([Z X A T DOWHNEDRESID, & 2 CTAMFIE T, Bl FIEE oM vRe7e 7
7 XE= v 7 WGM R&G OB 257 -,

[F2BR] A 20 pm DIV A~ A 7 v —2 248 (10 nm) / ZA~2—%— (100 nm) / F /&
(250 nm) OHEEEH T 2 BHAE O WOM RS2 1ERL U [Figl(a)], £ DHIEART ML ZEHIEL
oo FETo, WEDEFRE Y 7 & COMSOL ®4% MV CHBREFRIEIC & 2 [EA & BB 2170,
WGM D43 # AR & SPP DAaHltR A sk ed 7 (F6 R & RIRITREEIC T D),

[#E5R] AHE L EE 10 nm D Al £7213 Ag g 2 &1 WGM LR 25T B SRR BAIE G (ASE) (2
kB AT SO 2B LT [Figl(d)], Z OfEHIE, WGM 28 ASE D4Rk & SPPIZ L 51l
SO A WIS LAFD 2 & AR 50,

(a)

428.16 nm

- Photoluminescent layer § 6.0 42610 nm
(Terfluorene) 250 nm Sa5l 11.30 pJ mm?|

Spacer layer ‘E ‘! \‘H"

_— (CBP) 100 nm 230r il
W . Metal layer % 1.5¢ // /\“\ 1
(Al, Ag, Au) 10 nm o e

410 420 430 440 450

Silica microsphere Wavelength (nm)

Fig.1 (a) Schematic model of WGM resonator. The chemical structures of (b) Terfluorene and (c) CBP. (d) Typical PL
Spectra in the device where aluminum is used.

(RiFE] AWFZCI3RHF 2 (23K04881), 7 o ARVFEIRILAAE], MR- HAT IR B ] (0351173-
A), PEEEFRUEME (233042), == X/ W Z BREARIRIUE, B AR AR LBk
DOIFFEBIRIC XV Efi S HIeb D TH 5.

(&3]

[1] D. Bergman and M. Stockman, Phys. Rev. Lett., 2003, 90, 027402.

[2] M. Takaishi, et al., Phys. Chem. Chem. Phys., 2024, 26, 10796-10803. (7" L A U U — Z: https://www.
u-hyogo.ac.jp/news/pressrelease/45b00cb072775a13844de60d70417841a16975¢6.html)
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AHEREENCHS I« AN VTXY S —E— FRIERZAL
EREBEERE TS5 XEVICL D RAIEIE
Photoluminescence amplification by propagating surface plasmon in whispering gallery
mode resonators fabricated from organic/metal thin films
FERKHE'!, EERXKRE? KERXERET
OBEX BRI, SH 0K BL §E, wh — 3, ME R
Fac. Sci., Univ Hyogo.!, Grad. Sch. Sci., Univ Hyogo.2, Grad. Sch. Eng., Univ Hyogo.?,
OSeina Miyamoto!, Kazuki Imada?, Tokuji Yokomatsu®, Kazusuke Maenaka?, Takeshi Komino?

E-mail: rg21r078@guh.u-hyogo.ac.jp

[1ZU®IZ] EBOER TIIRE T 7 XL DBHEMPBEE L, THECHEFBNFET D
AT ORIEEENE LD Z LML T WD, —FHT, 27 O&REAWEZESE, ik
BELH 7T XE L (SPP) BEHEF DT XN F—ZRINL D>OZDY A MnbREES Z & TH
WNAET D, KT, xld, YU~ A 70 E—XCHEWEIEEIE 2 A U A48 s 5
% % Whispering Gallery Mode (WGM) EHRZRHIZIEB VT, ZOHEEEMHITH 2 Llgpkzh Lz, =
i, HIRBREAVD Z L ICE VIR T T X 2O A MCRESELNZZ LIk
K45, ZORRISIL, ARBFZE T, HEMHO AR 6 TRUEELZ RIS EL 7T XE=
v 7 WGM ERZFOFI 2 3 T,

[(ER] 7+ bV YT 74 —Z2HWTH T AERERZI 7 0 A7 —VDT 4 A7 G x A
WL, 2O Ero&EER BELIITAVI=U L), AX—H%—JF (CBP, Fig. la), FNt/E
(terfluorene, Fig. 1b) DNEIZZAEKIET 5 Z & T WGM HiRE A 1/ER L7z (Fig 1c), &)@ ERR DK
JEZ 10 nm LU F OMEREIZ 35 2 & CRBHHAIEE — NIC K 2580 A~ 7o, FR U 72 30R
wmEHWTHIAANT MVOREZIT T2,

a) O @) C Photoluminescent layer
( ) ::/Nfz\)*;\\/N:I\ ( ) . / (Terfluorene)
v N == == Spacer layer
(b) (CBP)
Glass substrate Metal layer
— S (AL Ag)

Fig. 1 The chemical structures of (a) CBP and (b) Terfluorene. (c) Schematic of WGM resonator.

[FER] BRI ANT MVZBINDEBRIO B — 71235 B L TRIED A REZ S L,
HIRERE — NIC K 2R eGUb N E 2 2 bt iR OBIMEZ T~ 7o, Frlo, SRERE S £
WS IGREHT b L TR 2 & T RS I 1T 2 bt Ye i o BIUEMERT 2 & &2 A L
Too BRI CIEL, ARREFREZ W EA BB O R 2 0 TR L, BRI R OAF
X OZFOEFIZOWTERT D,

(EE] ABFZRIXRMFE (23K04881), 7 o AR A IRBLV ], MiARHFHEANIRBLY [ (0351173-A),
PEETE TRl aME (233042), =% I 7 VX RIS EANRELUWE], B ASES T4 8 2B s O i
IR LV B s b D ThH 5,

[ 3C#ik] [1] M. Takaishi, et al., Phys. Chem. Chem. Phys., 2024, 26, 10796-10803
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DA RN TXN S5 ) —F— FAREBELZRBETEI7)—RX42VT
1TV ) N/ RERDFEERE
Free-standing composite spheres of silica/a-conjugated molecules exhibiting whispering
gallery mode optical resonation
EHIK! CHREE! BSAKRHE'L MEXR!
1. Kochi Univ. of Tech. !, °Takumi Matsuo?, Hiroki Tanikubo?, Shotaro Hayashi'
E-mail: matsuo.takumi@kochi-tech.ac.jp
BEE] ¥« A8) 7 ¥ % T U —F— RWCMLIERE T IHRRN TONDO LT LY & Q
EIEIRER & L CHRET 5. 2T LY WM YIRS IR & o — IR L — P — 7 &
DISHARERFE SN 502 F72 WGM JEIHRERITS O B CMffkic k> Th /o Tins MR
WHIETIET V=R 2 T 4 772 ) T jn IR F(-CMBEE R ZAER L, £ 525 WGM
iR & U CRRET 2 Z L 2 A L7, R RMEARILEM(VOC) DT v v v Vit 24T o 7.

R LB o U DR T-(EA S umA L CM D7 11 1 R L AR 2 1R U 7= IR 4 8 L
TERS| A - BEGETHZ ETHERE LTI Y —RZ T 4 T EART Silicaln-CM %
VERL L 7=. Figurel 225 DOHNEEE & 1-CM OfLEREE (D F 1 KR DZ R Lz, ZhaH T A
FEW TR Y £%, K 1 2800 — —hiif LB AT MAVHEER T T2 & 2 A, K
RN TO WGM FARICIHES < LB S 7= (Figure 2). £7- Silica/n-CM % RSN CTHEE
350 ppm D FLTUEREICRTE L, BEATBRO AT ML ERLE LS Z S WGM R — 7 1%
BEZESm I 7 bl ZOLED ML A~DE Y THET 14 pm/ppm & R SH, BERT
DY WGM HERHTO MV U TR b —MREVEA /R L2 Z oK 424
— = A P TEEGRIEFEAT MHEZIT O &, WEGM R v — 7 13 b L 2@ 0
W R AZ IR - 7= (Figure 3). &> TIER L 7= Silica/n-CM I3V K LE > > U IR A[HETH D Z & DR
e ST, G CIE LREO FEROFEM &, oo - IR E S OGRS R b O TR

(C) AA  ¢o DO an co
(| 1 11 —Before toluene exposure
Fo o GHa TN 1
m . ™A " —After toluene exposure
( 2B {{ s ) g = | 1 — After toluene removed
— n
) ! S 51} b
FoF CgHy5 5 . 1 1A
1 = 2 o/
~ S 1 I
MeO, NC, = + ] [
) o S = e
/ e — = | 1
CiHps 0 — = CyaH.
‘=" N OMe "’ o o I
2

500 600 700 800 550 600 650 700 750
Wavelength / nm Wavelength / nm

Figure 1. (a) Fluorescence photographs of silica/1 (upper) and silica/2 (lower) powder contained in vials showing chemical
structures of 1 and 2. (b) WGM photoluminescence (PL) spectrum measured for silica/1. The inset exhibits PL microscope
image taken under focused laser beam excitation; scale bar: 5 um. (c) WGM PL spectra measured before/after toluene
exposure, and after toluene exposure exhibiting reversible shift of WGM peak position.

References: [1] S. Kushida et al. Adv. Optical. Mater. 2017, 5, 1700123. [2] C. Lemieux-Leduc, R. Guertin, M.-A. Bianki,
Y.-A. Peter, IEEE, 2018, 115-116.
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FARODCHIEEEF T 5 HH VOSEL O/EH & HEUHE
Fabrication and dispersion characteristics of organic VCSEL with topological structure
RBI=M#EXT, OhR BX Ea £, B S EA Xt =6 B UT #—
Kyoto Inst. Technol. °K. Nakajima, T. Enna, Y. Adachi, D. Okada, S. Takahashi, and K. Yamashita
E-mail: m4621027@edu.kit.ac.jp

[IZU®IZ] SBIREAR T U N 3 N RS TiAD S v Y1 & b 1 o s EAEAIC
Ko TR EN DR+ Th 5, A-ERE WD & EIRTHEATRET, MUNMHRgSREmNIZ
+ =y VS MAAT Z & T, N RE Y v 7L o TSz EHE DN ReRi oK
HOBT N REHBI LI 0BBRERD LN TED, ZOL I REENS, EiE CHETEE
BREFE Y hAOISHPEIFR STV D[], HHREGENA~O T + b= 7 #EOERICIE, 4
YE—AI VU TR EOFENANLNLN, IO OIERIFRIIIER ISR E R S M L e
B AMFTIE, BERERGETHD UV T /A4 07V U MEICEY hARe Y EETH S
SSH(Su-Schrieffer-Heeger) > 7" 7 #§i& & ILIRE I NICA/ERL L7, 7ERL L 727 34 2 D386 5
END, MR EEIC L2y VE— KRBl SN0 THRET 5,

[526% « 5 F] AFFETIERL U727 A A EE% fig.1 17, H.OEHERE 500 nm @ DBR 2
7 — &P L= Bz LR DBR 2 77— RICA Y v a— MEIC X D BE L 72, Dk,
UVF /A7) MECEY, R MADBR 27— EIZSSH V7 7 #Edk &2 /ERL L 7= (fig.2), &
P 1A -8R T & 5 DADSB(1,4-Bis[4-(di-p-tolylamino)styryl]benzene) 2 K — =" U 7= Yeas b 44t
JECH 2, EMEEZ Ay a— MECKVREL, Fy 7’ DBRITZ—4HENRLZELEThrARTYH
IS AT DA VCSEL 2R L72[2], 1ERL L7 A #% VCSEL 0 SSH #1553 A I 405 nm
DCW L—HFIZ Lo TR L7z, o TANSDRNE L A0 T — Y Z5H/ER ., /ot ima il
322 & THBEEZRIE Lz, FiIg3lZmnd L o12, 3meV O/ R¥y v FE2Ffos /N K
Ep Y RAHER SN, s/30 K (2400 — 2408 eV) & p 3 K (2411 - 2421 eV) OICIZY
Z v e RBRRGN, T/ A7) o R EFHUZEERFEC I VIER—I T S X

BT, bARvYIVRIGE— FORBNFEEES T,

top —
DBR mirror

Active layer

Structure layer

1~

Bottom
= DBR mirror

Fig.1 : Structure of organic VCSEL
with topological structure
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Fig.2 : (a)SSH zigzag structure

made on bottom DBR mirror
(b)The molecular structure

of DADSB.
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Fig.3 : Angle-resolved measurements
of SSH zigzag structure

© 2024%F [SRYEES

[1] Suérez-Forero, D.G. et al. “Quantum hydrodynamics of a single particle” Light Sci. Appl 9, 85 (2020).
[2] Enna, T. et al. ”Microstructured Organic Cavities with High-Reflective Flat Reflectors Fabricated by
Using a Nanoimprint-Bonding Process” Adv. Opt. Mater 12, 2302956, (2024).
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CsPbBr; UM ERZBRICE (T HRBABEIC I SERARF V) + K
Resonant photoexcitation of polariton condensation at room temperature in a CsPbBr; microcavity
REHMISHEXREI ONMD/ME KE!, R Fith!, ME Kh' =iF B!, LT Fx—!
Kyoto Inst. Technol ',°T. Ogura’, T. Inukai', D. Okadal, S. Takahashi', and K. Yamashita'
E-mail: m4621006@edu.kit.ac.jp

[IZUDIZ] eEDONA 7Y v FIREETH DRI AR TV bk, I ER TAR—X - 7
A va A VR (R0 b UBEE) #5252 ENTE, RERBE T S 2A~DIk
AR SN TS, HRMATZ Y ST 572D OIEHEME S LT, $hre 7o b
07 ANA MO—FETH 5CsPbBry N EME SN TW 5, BIfE, CsPbBryfi/MLIEER I W CIES
Wb T COMZEITEEANATOI T WD DY, §iffE A 71 = X L OFEMERICAE AR Z U kb
Bt R =~ IR T COMEITIZ E A EITHOIL TR, ARIFSE TIXCsPbBrafv N EHRERIZ
BWTHIEE 21TV, A7 U b UERENEAET D 2 & 2R L 72O THET 5,

[FE8R « FER] CsPbBrayfUMEHESIIF ¥ 2 M v v B Z7iEZHWTER L7, LIRS ORE
Z— (TopDBR) & L CHULEERE 500nm, R=99 %D d, Fm 7 — (Bottom DBR) & L CHL
R 550nm, R=99% D & D &l L7z, EEHEEICITEEZD e afhL—F 2 L, ki
Hr OV ADNFAEZTE L TRV bR b~ g 2 EB Lz, 7— ) = A~
—AA A=V T EERAT D 2 L TRIEE— ROEMER TOZINF—08EHE Lz E
A, FEEORIZE W CRIELL F IS ANIEN Y OHHKRT U b ot — R38R S
[Fig.1(a)]. BRMELL ECIiE= ¥ — KOG RIZIREED EEfE T 2 Z L 03> 72 [Figlb)], =
DEREFEICIL, RS EIRE DN LE 5 T — 7 SRE DI, ©— 27 =R L X —D 7L
—v 7 b, BEMGE COMIEORRZE [Fig.2] 2R Lz, R U b B CTH D Lttt 7=,
UL EOFERN G | CsPbBraffMERARITILE LI Tzl Th, A7 U bzl s 72
EMARETH D LR LTz, 2D &5, CsPBryfyNMHESRICHIT 2R T U b R, AT
BRLIRRY V== DDEEO T I L F—EMEZT L TWRNEEZBND,

(a) lllll Optical Intensity [au] (b) xxxxx Optical Intensity [au]
—— ——

[ T 75
. A
— 1051 4 460
=1 10 £ a M
sk b3
= B > " — e, 445 T
c2 2, b L . <
) 8227 S 104 130 T
g o < 10 fe——a @
] o = £ S
= [
o A 115
-a A
3 " 5 g opmmE
10 200 250 300 350 4000

Pump fluence [mJ/cm?]
ky [pm'] ks [pm~']

Fig.1: Angle-resolved PL results. (a) Below threshold.  Fig. 2: Pump-fluence dependence of polariton
(b) Above threshold PL.

[1] A. Kovokin et al., Nat. Rev. Phys. 4, 435-451 (2022).
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Evaluation of Spatial Coherence of the Excited States from Single Crystals of

a Cyano-substituted Thiophene/phenylene Co-oligomer

Nara Institute of Science and Technology (NAIST)!, Toyama Prefectural University?

oNanang Adrianto, Hitoshi Mizuno® %, Andi Marwanti Panre!, Tomomi Jinjyo®, Garrek Stemo',

Hiroyuki Katsuki'

E-mail: adrianto.nanang.ai3@naist.ac.jp

The delocalization area of excited states refers to the spatial extent over which the wavefunctions in these

states are distributed in a bulk material. Understanding this excited state is crucial for optimizing the

performance of organic electronic and photonic devices. However, it can vary depending on the specific

electronic structure of the molecule or material. Thiophene/phenylene co-oligomer (TPCO) single crystals

are the most promising candidates owing to their high photoluminescence (PL) quantum efficiency, high

carrier mobilities, robustness, and excellent semiconducting properties [1,2] and it is possible to tune their

crystal morphologies, crystal structures, and fluorescence properties by changing the crystal growth

methods [3]. In this study, we explore the crystal growth conditions using cyano-substituted TPCO,

2,5-bis(4’-cyanobiphenyl-4-yl)thiophene (BP1T-CN), to

suitable for interference
measurements.  The  lasing
properties of the prepared

BP1T-CN crystals were also
investigated. The blue-emitting
(triclinic) were prepared using
physical vapor transport,
and green-emitting (monoclinic)
crystals were prepared by
solution-growth methods. These
crystals exhibited Fabry—Pérot

lasing under optical pumping

€)

fabricate one-dimensional rod-like crystals

=)
>

Wavelength (nm)

N w
2 Blue crystal = ®
5{ (b) ] 5§ @ 5
E 8 °
s s o*
= = o®
2 g ]
2 2 @
€ £ @ 197 niiem?
[ g °
3 8 2
s & E
g g
£ Z — . = 108
400 450 500 550 600 650 700 750 10' 10? 10°
Wavelength (nm) Excitation density (uJ/cm?)
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§ \ ] &
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8 / \ T e
5 / \
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Figure 1. Fluorescence micrographs, excitation density dependence

of PL spectra, and integrated PL intensity of 0—1 band in blue- (a, b,

¢) and green-emitting (d, e, f) BP1T-CN crystals.

above threshold excitation densities of 197 and 178 pl/cmz, respectively (Fig. 1). In the presentation, we

will report the results of a double-slit experiment to investigate PL interference from two different regimes

of excited states in BP1T-CN crystals, which will yield information about their spatial distribution.

References:

[1] S. Kanazawa, et al., Chem. Phys. Chem. 2006, 7, 1881.

[2] H. Mizuno, et al., Adv. Opt. Mater. 2014, 2, 529.
[3] T. Jinjyo, et al., J. Mater. Chem. C. 2023, 11, 1714.
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BERBAEZHAVEERT 77 - RO—HEHRO IV RBBFHE
Millimeter-Wave Transmission Properties of Liquid-Crystal Fabry-Perot Resonators
with Magnet Stacks
MERIX ML FiE AR BRI, R BX, &% &6
AKkita Prefectural Univ., Yauki Sasayama, Michinori Honma, Ryota Ito and Toshiaki Nose

E-mail: mhonma@akita-pu.ac.jp

[ITU®iZ] BRI~ A 7 0l Z2dl#T 2R 7L LT, @FMN SRS Z BN DT F#
THRMEINTND, D ZOHFF T, WEED LIE200HNAY v N2 HT BRI BRI
EART 5L AHEEHHEM CTOZERGFIZESWIR (777 - Xe—{R) ItkoT, &
L AN TEBENERT 2, 20L& &, WHRIEI VEFICBWTHEEREFEEZ AT 5720, Eﬂ
MM a2 ERANCE ST D 2 L TEBEOEIR AT 52 N TES, ZHET, EERMC
S THBBENAIETE D Z EDRINTN BT RV, £lo, LT A R XHEER (57“4’1“
— K). MEMS (Micro Electro Mechanical Systems) 33 X USEFAEEAAT /S A A L i3 5 LGB O
SNBUWENRD BN D, 2 TAIMETIE, WX v v FIC L 5 BEBOHENE L OB L D)6
BEHEOMR EEHNE LT, 24800 7 A RO FERKA 2 AR TIRS BV ERET D, EIE
FIIMZ X2 2V i odiEsg & HRE O 2l KOS OBLMZIZ DWW TELRE Lz,

[REBLOBLE] Figl ER LKA ELVOWEETRT, 2HOH T AHEMW( = 145 pum)DEIZFE
JBL7-NdBiA (T=2mm . W=4mm, dic=480 um) &> KA v F LicfEE L 7> T D, Nd i
FADOREITIENI A v FRfEINTWD DB E LTERT 2, A EICITADFHER T EZFFD
#619 (LCC)% iV =, £72. VNA (VectorNetworkAnalyzer) ZXVFRFOIV S JEJ#A@/E'J/E%TTO
7o WIE LTeBBREE Fig2 1237, Kb 00n5 L 912, EEDEINNER20 V. 1 kHz, EZFR)IC
ofi@}ﬁm&ﬁrﬁ%;% 0.5 GHz &AMz 7 M“én’i%b B/ohniz, ik, BEEAINEEC
WTRESZ IR - TEEM LTV ikl 2y, BIEFIINC L0 2 ofidimima2b &, Zhl J#l/‘aﬁé'-é%i‘
DD LTl Z 2 bbb, £, BEOENMIZEY 57GHz IZB W TH L Z 5%DFEEmFEEH
R TE T,

[£&®] AFRICED, B LB OMAGOHITE SO TREORIMEZZLIEL XA 7D
U BRI T A A DFEBO AR R ST,

(23 3]
Nd magnct
1) F. Yang and J. R. Sambles, Appl. Phys. Lett, 79, 3717 (2001). §

Polarization Direction

—-Glass 05
© 57 GHz
Nd magnet g 04
=
£03
g
{ g 0.2
‘d, =
: KT 0.1
W I 1 I 1
S ¢ 0
40 45 50 55 60 65
Fig.1 Fabricated liquid-crystal cell. Frequency (GHz)
(t=145pm, T=2mm, W = 4 mm, dic = 480 pm) Fig.2 Relationship between the transmittance and frequency.
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Stepwise large refractive index gradient formed in a liquid crystal device
and its electro-optical characteristics
PR ESEF OKM Kk, HLE B HFEK F
National Defense Academy, “Taiga Obayashi, Yo Inoue, Hiroshi Moritake
E-mail: em63019@nda.ac.jp

AR, H EERR AT ORI K72 WO IR LIDAR OFFECAE N, bk 2 A\ 7 30 i e
E— L AT T U U T EMOMEEREANATOI TS, T E THRA L, WAETFHENICRY <
—IREE AR & FEom TR ELR S FE T AR L, BREINC X 0 &k Sh 5 E TR A 2 F
LI E =LA77 VP REZRELCE L, L LAans, 1k cidEirRaid %+
FICRELTHZENRRETHY, ATT YV U THEN/NSLK o TLEIREN D -T2, A
FETIE, v A7 L ARINRB IR &L EAVERA 2 A G bR iR & — R A
REL, BIRAREZRNMET S 2L TAT TV U 7 AOSELE BN E L2177,

X~ T 4 v 7 ek (LCCENC Y A 5 (DIC,UCL-01 INT1) % 20 wt% DL TIRA L7k %
TERLL . ZKCPECAIALEEASIE S AL72 ITO Bl &< %2 A v F e (EFES 6 um)IZEA LT, £
DH T ARVITERZHIM L2 b, v A7 L AZEAEE(NEOARK, DDB-701-DL4) % VT UV
e F TR B U, BRI B EA (T o7, X 1 IR B % 3 2ROk & 1
RERLTEY, £EEERE2BET 2EAMCHMS N BRME LR Lz, X2 [DEEAR
DREFE T D7 1 A=)V FIZET D RCIEMEEBEG 2 =7, FHERICBOTHERERRR >
THEY, A7 vy MRICEEF D LEEEHBERER SN TWD Z e R3bnd, BERTIIZOHETF
DRI A E BRI L 72T — % . RO O BRI FEREIC OV T L E T 5,

200 pm
1 a:3.33 V/um
b:0.21 V/um
1000 pm| a b ¢ d e ¢0.15V/um
d:0.11 V/pm
} €:0.00 V/um

Fig.1 UV irradiation pattern and the applied Fig.2 Polarization optical micrograph of the

electric field intensity in each region. LC device under crossed polarizers.

B AR R 2 SRl LTV 22V e DIC RAE RIS LR, 72, ABFFED —H#BITF
R (#22K19075)IZ & - THiBh ST 4,
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Patterning of LC alignment in polar angle through the stepwise polymerization procedure
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PR, WHEHIE E—AAT TV o 7T, A R OERAE L REDWR G & AW 7281 72
HFHEA OB NEH ZED T D, T OFEMNERIZIL, Y1 OB AR & £
WZHLDIAL N LETH Y . ZHETIIREMOFEIC L VE S fiEeT A o5 EN%E
BEINTE e, —F, AR TIILEE MRS & B C & 2 FIR L 7o 7 i OF ) 53 A %
WERHFRFNICHR DAL FELZIRET 5, BERCESBRICIW L, RMFEFICHINT 5ER
BB SR SEINRE RGBT 5 2 & T, AT OE 54 & BT 5 Z & 2SR
TH D,

AT A v 7 EER(LCC, B Xt L COEEAM# AL (DIC, UCL-01INTL1) % 20 wt% iR L 7= ik dh it
Bl U7z, 2 OS2 KB AER M i S 7z 1TO FEBff & o R4 v FRIETEE 6
Um)ICTEA L7, Z 0%, iV OIEE ORERIC~ 2 7 L AFE4ERE (NEOARK, DDB-701-DL4-
10L2-NDAN) % FWCTESMR A2 SR 7 225, X 1 ISR K 9 IS4 BN FEIBI IR 100 pm D8R
fEEk & PO PRI R S D £ 5 I TEERERIICEE LT, 7272 L. &Il %
T 2 B3, FIORT &9 RRE OB AL, &5y 1 O RR A J5 16 0O B[] % 28 K il 1)
L7z, M2 ICHARDEMB O/ 1 A=)V FICBT B ImEEMRSEB G 2~ Bt s
NBFHICB T, BRENRR->TEY . HRETOSMPERINTND ZENbhd, T
bbb, BREIMCLVFESNIZESROTF L MAPEEAEEAICI D BRESESNZZ L%
ALTHEY . RBEINFIEL 2 RITH 72 710 OB 5347 & FERCT 2 8l & L TR ATEE T
HoZENbhoT,

Electric field strength

a: 0.300 V/um
b: 0.283 V/um
¢:0.267 V/um
d: 0.250 V/um
e: 0.233 V/um
£:0.217 V/pm
g: 0.200 V/um el
Fig.1 UV irradiation pattern and the applied Fig.2 Polarization optical micrograph of the
electric field strength in each region. LC device under crossed polarizers.
HBIEE : DIC MR b O EHEHHREIE L £, £72. ABFEO— IR #22K19075)12

FoTHihahTna,
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Electric response of molecular alignment in an optically-drown micro flow channel of liquid
crystal
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[EUDIC] i~ A 7 BRI A T =2 —F %y hU—27 FF~OISANIETE 5,
~ A 7 a i E WG H DAL v F 2 FREFAO DI, TR I 2 73 Ed h)
WEEL 2D, AFEETIIINE TICH T A LOEBRMICEE L7 S XV oS Tahaik
Ba~ A 7 WEAEDN b T > 7 LRI OW TR TE 2[1], AWFIETIE S B IR LD E
IZ R DGO~ A 7 iR L = ORMGIEEZ R T2 L2 HME LTS, ITO T X
AWK LTeR~T 4 v 7R D~ A 7 2 g OBSREINC X 2 B2 b2 38 L7z,

[ 32807 1R 112 B R OIS X %2 7”7, ITO 77 A2 PMMA-co-DR1 7 ' /3 1- & PVA % filjE,
FJELVZ L, EEL um DAL—H—C L) T T HFABERTDH INELVERE L, 'L
TERIEC, BVNBNZ T Y 0 & S 72 5CB ik 2l F L. M BIET 5 Z & TN
(U A28 LT, R 532 nm L—HF—DHEEAR Yy M XV ikEiliz b 7 v 7L, BN
THEETDH & THENR EICKE~ A 7 vl 2 Uiz, 7 7 A= 2 VlEEOFEBEMETIC L v
BUAIL , 2VEEICKTT 23N O D IR~ A 7 2R D5 TR M O &2 b A G L7z,
[FE R & 252] X 2 12 LIZ i D 7 0 A = a MBOF %13, Z O~ A 7 a itz
JE % 1 kHz, #RiME 10 V O EEZ N L7z, 1 V5 s OFIG THNEEA 10V £ T EFSE
%OV ETBELZETSEEBICAE TR, X2 0K A BLOB LB 2 FBEEOHESED
A 2K 31T, M A & BITE/ALTHEDT B L 7 FIICENENEITE XL OERT 5 FIC
FERR LT2ildh~ A 7 e it ioxhisd %, fEk A CIXEERMCx L CHEEEEN LD KE KT
L7ce 787 5m & ATRITENCEM U7 ilsh o AV EERINC K v BdmZe b L7z 2 & 28 Tl
SN D, fEEBIZHAREE A TIZEEOZEIEIN NSRS TND, AVOEKTII~A 7
DO FENELZ L TNDEZ LD, TV I HREEE~A 7 2RO R OMAE D
WS FRLAIC BT D AIREE RS B 2 6D,
(B 3Cwk]  [1] &)1, SS9k, 21p-P02-4 (2021)

Micrmeupe ™, Mireord 7
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Fi. 2 Optical polariation microscopy Fig. 3 Applied voltage dependence
image of microfluid of liquid crystal of transmitted light intensity of

. - (Brightness and contrast are adjusted.) area A and B indicated in Fig. 2
Fig.1 Experimental setup
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Collective motion appearing in self-propelled ion gels
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[ZLHIZ] TOTAITIEA—LIEBRMITERZRTLDEIEL. TOHIELTITMEYCKEEEK
BRAETFOND, -BIXINETIOKETERESERRT IH-LGTIT14I33—, BEH#HE
BAFT VT IIZDOVTIRELTER V. BABENERRT LI, TUOT47 I2— I AL E
HEgZRT CEnHMoNTNS, LMALBERHERAF U IILOEMESC OV TIIREATH S,
AR TIIEDHER A4S ILHETF 100 BNFTEEESEHRR - LI BERERET S,
[2ER] EMIM-TFSI & Poly (VDF-co-HFP) ZR#Ed DR CHER A F 7L EERLT-, RO
OAF T IVICEEHEMZAFR L., BB KEANTZDv—L (65 mm)(Zd 1.5 mm DAA 47 )L
F 100 ExEAL. RKEEBOHRFEEHRE ML
[(#EREER] KEICTEALLZERIE. 100 BOHFEEWNERLENAS D v—L2EIZEN>TE
L7 (Fig.1a) . BRI BIB T S ONTOy—L DO FIMTETEEARER B LT (Fig.1b,1¢) . FERX
LE-EERIEHELTESST . ZOEASYICITRFENGESNERINT -, U LD LT, EERF
BRIZIZAATIVHFOECHENDBRTH M, BRBBIZHE->THCHE AN L TH
FRICBOKORERALIENTHLIIHY . EERERALIZLHBATES,

Fig.1d,1e [CAA T ILAIF 100 O ELER R FEDEHDBI(Ld ) DRFHEEILERT . S
AR A% (Fig.1e) EI AL TH B L. BRIMGELARERINTZ(Fig.1), Td DERITHBINE
BRDENYDEHMAERE—B LIz, /A7 VR FREEEAREAOBEICOVNTEHRET 5.
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Fig.1 The collective movement of ion gels at (a) 5 s, (b) 90 s, (¢) 300 s. The sum of the distances
between each particle and the centroid of all ion gels at (d) 0~120 s, (e) 300~420 s. (f) The
magnification of the plot at 365~370 s.

1) K. Furukawa et al., Sci Rep, 7, 9323 (2017).
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