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Analysis of triboelectric generation for molecular electronics as dielectric
phenomena by using optical method
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Triboelectric charge has been known as electrostatic phenomena. But now, it
is getting to be used as an electrical power source for a variety of applications. In this project,
our group have challenged to evaluate the triboelectric charges as a power source, from dielectric
physics viewpoint. Results showed that two microscopic origins, i.e., charge displacement and dipole

rotation, are active in power generation process. Optical second-harmonic generation (SHG)
microscope has been introduced as a new way to visualize these two origins selectively. The
microscope is available to image a series of triboelectric charge generation processes in dielectric

and insulating materials. In other words, dielectric and insulating materials are actively working

as a power generation material.



1. WFEBHEES D 5

WF2eBaE 24 9], IoT (Internet of things) D7 A 7 7 WAL MG &L, ZD72DDHT
LWREROEBINHIFRFI N T, 2L T, TDO—o& L TEEEXIZL I E (b
T A RIEE) OMENENATEFESIN TN\, FIbE - B v 2 L5 EEEE
Om b, ZFL T IEVHLEBENZ EO X I ITENTHNLDONRIEL RS>0
Sfc, —H T, BEBOBEZLZOHDIE, I<HMBETWD BEEAESNCIES <
& HINTWe, FHEDBLEN BT, BRI SN TELBEEERNHOT—~v & LT
B 2 I O S OARDUL, TERDFEINC L DB Z T RAEDERDOOH, B LUVFE
EIRE U O RMZENER LZE &I, ZONEFEZARETHMEE LTEZETHAT
HDHD, EV D FRIINC DR N D, DD N2> TEHMIER HIZHH LW AT v 75
ROGIL, TEROFHERIETIT L B X ENRVFEDBBATHDILT TH 5,

ZITIEL, HEXHGR & L TOREBEERDOTANG AT, BiEKBG O BEERED
L < BRT HEII ), WAWARIEENE 2 51505, FHIEOBLE D B ITRD
NEREIND, T74bb, [FFEXE L TOEEBESIL. IEEM & ABM O BRI EE
LCTHRED INBICEREN 2 RIETBRTH LD, 0B LB Otk & &35
ERTHL ), 2O—FHT, EERE L TOBRBERXOB X X, SMNBARICERZ T
ZeThHLHNG, EBROMELE ENERNTH DL Z LITEDLLRVD, I T,
B ElED, HETHHINKY)) THHILT T, 200N, BEREZYIY O &
L7 LWERREIR A BIth T 2 72l anbs & W 2 & ThoH, L, HEZ D
£ 0 72 HER L FEEDOE VDI & WV 2 HRULTIE R < JERDFFERTFIEIC X 2 FHb
ERISEH STV, RERO—20%, BEEBEOERIIEBRICI LIV RET L LD
e N D RERICEELY LN D EXINBET D825 6§ 2 FEDBRLALTND &
VS Y REDARILDN B D o FEEAIRHM L T, ORI T 2 &t ORE T+ 21247
DIVTWDARIMTH -T2, —FF, BERETCKRUNC/2 S, EAAHAE L CTHMTAmIZH
AT TR DO FE IR TEF IR OB & T,

DX IRRIMOP T, BT LD 7V — 7 TIE, ZIVE T > TE o, srfis
Gl L CHREHRZET 5 FEELTO~Y I AT 2 ) VENERE (Maxwell
Displacement Current: MDC) & 55 2 I m i 74 (optical Second Harmonic
Generation: SHG) DOFHEATEN L, BEEFREOHFIEIEZ T2 FiEE L TR
BT Z EMBITRICEF Lo, IEROFEEINZ LD Kz o0ie Z &R TEILHESR
BSL L COBRBELZMA T, ERai 2 38ED 2 2O FrUkR SN &
AR [AlR | 2R IRAC T 28 FiE L4 BB 2 2 &L T, o+ A XD ER AL
il 2 B AR DML FIRE T D & & 2 72, £ LT, JLFFIED SHG JIEH /N
VA L= = IOV S R E (B T & | B30 BE L. B -25[alds L C R
WASTEAL, B CHE T 2R b BRI T 2 FELEBIL S 5 EX T, £ L
T, FHIEDHENLIZ LY . TEEEEN L TR BET D] LV ODIFERTZOLD
IZRHITE 2 EHE b L. 2RI k> TRk, o F L~ v oS 2 ER T RV ¥ —
BT —H =R ETEHEAVWIH LT LY b =7 AfEE (I FHFERT L 7
FR=J AL DFERAEZNRO ST U EOZ L2 mE LT A ZRE LT,



2. MO HB

FEER (T4 R) FEIT, TR 57 0t 2 OBFEBHRIC K 0 202 I E S AN )
EL, BILWIERE LTI S TWD, — 5T, BEZOLOD E L XTI, 16k
DOFEOTFIE TR DN TE BB B O R LIZH 255812\, AFRETIE, §#
BRI E L COBEBHEE TIER<, ERaR I 7 %ERE L TEBER LA ARB L,
B LS HBBMELE LTRO L WMEITM0 % FHEWIDONLSG) O 5,
BEMHR L L CTEBEEROR I TERLZIEA 2B BEXHEISOLED
BT NN AT A [B 5 A3 53 %Vm»f@%ﬁﬁ@@ﬁf%é(ll)bﬂ
B & BT 1E, ZTNHRDL HE ﬁ%@%@&bfi%”fﬁoﬂﬁwozwtb
PERDOEFENTILE T, BEOH THIRIENERN & UG 0 &5 5 Th D 0% ikt
THIZIFHIRER S D, ZORPIE, 72 & A EERPFMBEO L ST/ A— LA —FD
IRREZ A CHME E LTS, £ C, AMMEO HE, 1EROFERETIEIZR W,
%%$&@V~$~%ﬁﬁﬁmﬁ%ﬁﬁ¢i\@%%*@20@ BRI A ) C &
HMROOFIEEMNLTH &L Uiz, 2T LY | WEROFEENNEEOHIF % 7o iRk
U 7o RS EE O 4y I RL IR D FFA A FEBL L | ﬁ%%@% P L LTORERET D,
Loy b= A [HrHERTL 7 ha=27 X OEBL~[T T2 BT
MEAREET D ERAFROENTH D,

(a) +Q
[ ()] 5]
_p O O
P = NqAx @ @ ]
© 0O
w © 0
| |9 D)
—Q
BI1 2 DDIEDHrFHIEI, @W7?1 qAx & ()G p Oalts, 2 S>OREJRIC K 2 57
B PEICKVBEINDIEMEN Q NAMRZERI & L TN TERMLEELT S,
3. WD Ik
WD B Z T D712, FFEMNTEICK T2 M FEOFE 5>FE 2T, 35D

%~U~FF£§%JWﬁ%Fizw%~ °ffl) CTHREEED T,

(A) T3272[#] « « « BEFETEHEEEED 2 5O FHIRIRTH 5 TEMEN] TN
fRfalfis) % BT D 2 SRR S 5, HFETIEDO L— P — i BB R 2 F
AU TRERT 2 (K 2), BRI IE A AT G T2 2 PMDA-ODA AR U A X K&
KRG A % b T2 WK Y = F L AZER L CEREZED 5, PMDA-ODA KRV A
R RO 2O0HBOHTHEREZNET S L ——KELZFERTREL, 220D
FCHMBIE 21T\, BEO o THIRIE Z & 03222/ 04 & Ak 5,

(B) THERA) « « - HEAFEONEHEIL 1 ms BETHIRSA TS, /UL AL
— = TR & LT ENE 2 BT 5 Z & T, B~ U ORR
FRIE 2 KT 5, £, 7SV A L —W—3IR L BEERO 72D ORI 2N % [FH &
OB AERT 5, £ LT, EBRICBEERBEORR S RNEETT



(C) TR/ —22f]] « « « JERFEAMN & BRI A TR E CHb 7 IH b= kL —
EHDETHEmMT 52 & T BERE L TOE T 3/LX —HiE & ORI Z Bk
b3 2%, ZO7HOIZ, S FHuEEIC XV EBEIC L 59 TAER, B =X
— % EDEHITEZ DO EFHEL Tl 5,

+%ﬁ WIRF
2l El%

L —H—gRA
(SHGEE 1/2)

K2 JeFryFiE (SHG JWIE) 128D b—P— il BRI 2RI L7 EO i T4
fiZEfir ) & DBART-[ER ) ORGP ED A A —

4. WFIERECR

(4—1) WFFEDHIE (W) ITkh) BEERET D EO 5 5 PMDA-0DA IR Y A I R
(L —%—JF 1140 nm : SHG J & 570 nm), AN Y =F L (L —H—J&K 540 nm : SHG
W 270 mm), RV =FL o7 L7 b— bk (L—¥ =K 570 nm: SHG J% & 285 nm)
D SHG JIE 21TV, B AN 2 BEO N TIER & T 258 43T 62 N TEH L
— YR & SHG I E A LR TR 72, BITH FHuEIEIC L 2 E g =L ¥ —|2 5
D& IFRIBIRZRT VS OW R LT BWAN (r®(—20; 0,0, 0))
& P [AlE (¢ P (—20; 0, w)) D SHG DENDHFEE E L TERBEREAZY THDH L
HREFR LTz, RY A I RIZHOWTIIMFZEIEF T/ —TNTHKRT D Z & TE DK
&L, DIREG R L7 CHllE 2D 7=, & LT, PMDA-0DA IR U o X K o0 BUAR-1-[A]#s
EFREO IR & T 258 27 M+ 254 (L—F—JE 570 nm, SHG J%& 285
nm) ZRD7z, LLEORE S PMDA-0DA 7R U A 2 RIZDOWT, 2 ODRED 5y 1Rt
WO Ha, L—— R EEEZ DI & TRINAICHBMBLIZET 5 Z Lok L, HEGE
ET3FELE (D. Taguchi, T. Manaka, M. Iwamoto, APL, 2019), 2 DDOIED4Hr+
FOEIR [T DAL [XHf-[AldR) & B4 O R TR b L, 23S OFEZERAIC
KR A r— AP A —F— & mm A— % — TR 5 Z &bl Lz, ZERoifhe
SHG RO EIPTIRA Tk E D Z ENYRTHEINLIN, FEICERTHHER Lz, &5
(ZEWRHENZ 22D > Te N TH D05, BAMENAZDOW T, (B - A O BEMBME S
HENBIRETEALFELZERL, EBH L (D. Taguchi, T. Manaka, M. Iwamoto,
IEICE Trans. Electron., 2021), AFHEIL. SHG HIE THER local oscillator & DT
WTHTRIMZRD HFEE LTHOLNS SO L FFEKOMMEREIZICH L TEBL
72

(4—2) (WHEDFE B) (C) 1THHE) AL —W—LEBEEEZFERHPIIEDLZ LT,
IR 3 RN AE & F28L LT, MO, BEED T2 DL &2, B K 5 H1E, HEj=A
JZ X2, BHEHEIC K D HiEa A7z BT, RFMSERHWE Y TfTH Z & &k
O, BEEFERE L7273 & SHG IE 21T 5 iR 2L LTz, Y OBz T/ Fh/r A



L—H— (#0 iR UEH 10Hz) RONT7 = b MO —F— (0 UEH 1 kHz) & [FH#)
w5 2 & TR ARIINE % 8L U 72, 1 [RIHE 2 38 FE O 4y T-HIRIR & 3 2 BERESE
\ZHEEH L, KASNR D& % PMDA-0DA 7R U A I R & HERGMED PMDA-MDA 7RV 1 X K& &
R U C el Uz, BRI E &2 PMDA-0DA AR U A X RIZHOWTEM L, W T[EiE
IC L BB CEREEAHTHES & L TCOFERMGROFMM 2T o7z, £/, BEL
TR CEEBEEAZTMM CEIRET ¥ o N\ EHE L, BE~250CE TORE—
TE DHLIRAEFRIFIHRUT IV TR B OMNMA TE 5, /0 F il =1L % — & BRI E
DEREIH S MNIT 5720, S FiUEEEZ AW T, D FEARICE 5 =R L X —UEN D
fbEMET L, ZAUC K DAEIEIRIC RN D ~ v 7 AT = VAN &2 AREREE v
ey Ialb—HTHELE,

(4 —3) MEHHEEEOEBZ B & LTI EZHED 5T, BEREICRET H 2
&7 —RATHFEMITE 2 DL D OMT L F — 03 o iR THM AT IC R T
ANX—ZMHET HRERE LT REME LT T /UM TE D L OEREE, £ LT,
ET MIZAEE) L THKAITV, APL 3512 Featured Article & L CH#Ii7z (D.
Taguchi, T. Manaka, M. Iwamoto, APL, 2021), Z ®OETF /W v, BEREIEOFE
TROEMEIEE R 7 (BRI I, & BT R) ZFEMME N7 A —% (Wl iRE Py,
FREA R C. HEMMIEH 1) TRL, MEME L EXRR TORBILFEEL TZ 5,
EVLZ D b BERELFERBIG Tl < Ol L X — N AM I BRI
FETIHEEXIRE LT, MO & Z 228 20U, BERE L TOERRE
WIEBIEPIZ ED X S ICBN D O E WL LTz, RET MTBEERE T Tided, v
ANAIRERRRI O, B\ M) ICX2REBRGEOET NV ER VD, RIFET
DR AR S WERRIE— M D o= (L X — 2R EIR L T8R4 0ET 51
THRRIET L SBMEEZRES T TNV, BIFE, KBFEIIZ L 20 I L 5
FE, BVELHUZ L O 2 WEIIC L 25 E 2 2 oW T, ERR EBEROMmmE b HIZ
WHoEZ D T D,

°©  @wE="4
Py: BB DD 2HER AR

v B ORI
° 4 mEEE C; BEEE

X3 FHEOMTRLX—EITARMICHGE T2 R8ERE U CEEEELZETT Wb LI REIR
DZEAME] B,

LLEDRFITHWT, IFEIE 208 C CEN S, ERSHE. MG TR L, £
7o, HEMIICIS HRHMINERN.OBLEN D, v 7 AT = VENLET R UL 2 IR&
AR ATE DB 2 J7 & BARI 725 M) GEEMR - Mafgil, Kl BH IR L -1 2
v =2 AFA, BEEFREO S FHIEROERAFEHEI E TONE) ICOWTHFEICE &
W, MR L7 (M. Iwamoto, D. Taguchi, Maxwell Displacement Current and Optical
Second Harmonic Generation: Analysis and experiment for Organic Electronics,

World Scientific, Singapore, June 2021.),



20 19 4 5

Taguchi Dai Manaka Takaaki Iwamoto Mitsumasa

119

(Featured Article) Dipolar polarization as an energy source of tribo-electric power generator

2021

Applied Physics Letters

053302 053302

DOl
10.1063/5.0058597

TAGUCHI Dai MANAKA Takaaki IWAMOTO Mitsumasa E104.C
Visualizing Positive and Negative Charges of Triboelectricity Generated on Polyimide Film 2021
IEICE Transactions on Electronics 170 175
DOl
10.1587/transele.20200MP0001
J103-C
SHG) 2020
C 395 402
DOl
Ahmad Zubair Mishra Arti Abdulrahim Sumayya M. Taguchi D. Sanghyun Paek Aziz Fakhra 11
Iwamoto M. Manaka T. Bhadra Jolly Al-Thani Noora J. Nazeeruddin Mohammad Khaja Touati
Farid Belaidi Abdelhak Al-Muhtaseb Shaheen A.
Consequence of aging at Au/HTM/perovskite interface in triple cation 3D and 2D/3D hybrid 2021
perovskite solar cells
Scientific Reports 33/1 33/11

DOl
10.1038/s41598-020-79659-3




Alrougy lbrahim M. Taguchi Dai Manaka Takaaki 32

Effect of 1,8-Diiodooctance additive on the charge carriers behavior in the PCPDTBT:PC71BM BHJ 2021

films investigated by using electric-field-induced optical second-harmonic generation

measurement

Journal of Materials Science: Materials in Electronics 2845 2852
DOl

10.1007/s10854-020-05037-4

Manaka Takaaki Taguchi Dai Chiang Tai-Chin 217

Visualization of Carrier Transport in Luminescent Polymer Thin Film by Using Transient 2020

Photoluminescence Decay Imaging

physica status solidi (a)

1901031 1901031

DOl
10.1002/pssa.201901031

Ahmad Zubair Taguchi D. Paek Sanghyun Mishra Arti Bhadra Jolly lIwamoto M. Manaka T. 17
Nazeeruddin Mohammad Khaja
Detection of voltage pulse width effect on charge accumulation in PSCs using EFISHG measurement 2020

Results in Physics

103063 103063

DOl
10.1016/j .rinp.2020.103063

Dai Taguchi, Takaaki Manaka, Mitsumasa Iwamoto 114
Imaging of triboelectric charge distribution induced in polyimide film by using optical second- 2019
harmonic generation: Electronic charge distribution and dipole alignment

Applied Physics Letters 233301/1-5

DOl
10.1063/1.5094171




Lei Lei Yin Win, Dai Taguchi, Takaaki Manaka

58

Direct Observation of Carrier Transport in Organic-Inorganic Hybrid Perovskite Thin Film by 2019

Transient Photoluminescence Imaging Measurement

Japanese Journal of Applied Physics SBBG18/1-6
DOl

10.7567/1347-4065/ab027¢c

Lei Lei Yin Win, Dai Taguchi, Takaaki Manaka 75

Transient carrier visualization of organic-inorganic hybrid perovskite thin films by using 2019

time-resolved microscopic second-harmonic generation (TRM-SHG)

Organic Electronics 105416/1-6
DOl

10.1016/j .orgel .2019.105416

Taishi Noma, Dai Taguchi, Takaaki Manaka, Mitsumasa lwamoto 686

Study of 1-V hysteresis of tin perovskite solar cells using capacitance-voltage measurement 2019

coupled with charge modulation spectroscopy

Molecular Crystals and Liquid Crystals 92-98
DOl

10.1080/15421406.2019.1648042

TAGUCHI Dai MANAKA Takaaki IWAMOTO Mitsumasa SAKUMA Kazuko WATARIGUCHI Kaname KAWAHARA E102.C

Masataka

Probing Internal Electric Field in Organic Photoconductors by Using Electric-Field-Induced 2019

Optical Second-Harmonic Generation

IEICE Transactions on Electronics 113 118

DOl
10.1587/transele.20180MP0002




Noma Taishi Taguchi Dai Manaka Takaaki Iwamoto Mitsumasa

124

Modeling and analysis of I-V hysteresis behaviors caused by defects in tin perovskite thin
films

2018

Journal of Applied Physics

175501 175501

DOl
10.1063/1.5050557

Ahmad Zubair Noma Taishi Paek Sanghyun Cho Kyung Taek Taguchi Dai lIwamoto Mitsumasa 66

Manaka Takaaki Nazeeruddin Mohammad Khaja Touati Farid Al-Muhtaseb Shaheen A.

Stability in 3D and 2D/3D hybrid perovskite solar cells studied by EFISHG and IS techniques 2019

under light and heat soaking

Organic Electronics 7 12
DOl

10.1016/j .orgel .2018.12.009

ALROUGY Ibrahim M. TAGUCHI Dai MANAKA Takaaki E102.C

Spectroscopic Study of Electric Field Induced Optical Second Harmonic Generation from PCPDTBT 2019

and PC<sub>71</sub>BM Thin Films

IEICE Transactions on Electronics 119 124
DOl

10.1587/transele.20180MP0007

SADAKATA ATSUO TAGUCHI DAl  MANAKA TAKAAKI  IWAMOTO MITSUMASA 100

A Novel Microscopic Analyzing System for Characterizing Organic Light-Emitting Diodes Using 2017

EFISHG and LBIC Measurements

Electronics and Communications in Japan 76 83

DOl
10.1002/ecj 12017




137

EFISHG LBIC EL 2017
128 134
DOl
10.1541/ieejfms.137.128
Chauhan A. K. Gupta S. K. Taguchi D. Manaka T. Jha P. Veerender P. Sridevi C. Koiry S. 7
P. Gadkari S. C. Iwamoto M.
Enhancement of the carrier mobility of conducting polymers by formation of their graphene 2017

composites

RSC Advances

11913 11920

DOl
10.1039/c6ra26195g

Otsuka Takako Taguchi Dai Manaka Takaaki Iwamoto Mitsumasa

122

Direct visualization of polarization reversal of organic ferroelectric memory transistor by
using charge modulated reflectance imaging

2017

Journal of Applied Physics

185501 185501

DOl
10.1063/1.5004002

Iwamoto Mitsumasa Taguchi Dai

57

(Progress Review) Research trend in thermally stimulated current method for development of
materials and devices in Japan

2018

Japanese Journal of Applied Physics

03EA04 03EA04

DOl
10.7567/JJAP .57 .03EA04




45 0 15

Poly(vinylidene fluoride-trifluoro ethylene)

2021

2021

PMDA-ODA

PMDA-MDA

2021 67

2021

2021 67

2021

/Mo03

2021 67

2021




2020 81

2020

2 SHG PMDA-ODA

2020

2020

TIPS

2020 81

2020

Dai Taguchi, Takaaki Manaka and Mitsumasa Iwamoto

Visualizing positive and negative charges of triboelectricity generated on polyimide film

11th International Symposium on Organic Molecular Electronics

2020




2 SHG

2019

2019

N

2019 80

2019

2 SHG

PMDA-ODA

2020

2020

2020 67

2020




TIPS FET

2020 67

2020

Ibrahim Alrougy, Dai Taguchi, Takaaki Manaka

Investigation of 1,8-Diiodooctane (DI0O) Additive Effect on Carrier Transport in Bulk Heterojunction Organic Solar Cell by
EFISHG

Compound Semiconductor Week 2019 (CSW 2019)

2019

Lei Lei Yin Win, Dai Taguchi, Takaaki Manaka

Visualization of Carrier Transport in Organic-Inorganic Perovskite Field Effect Transistor by Electric Field Induced Optical
Second-Harmonic Generation (EFISHG)

Compound Semiconductor Week 2019 (CSW 2019)

2019

2019 66

2019




2 PMDA  ODA

2019

2019

2 PMDA-ODA

2018

2018

2018 79

2018

Dai Taguchi, Takaaki Manaka, Mitsumasa lwamoto, Kazuko Sakuma, Kaname Watariguchi, and Masataka Kawahara

Probing internal electric field in organic photoconductors by using electric-field-induced optical second-harmonic
generation

10th International symposium on Organic Molecular Electronics (ISOME 2018)

2018




Dai Taguchi, Takaaki Manaka, Mitsumasa Iwamoto

Visualizing distribution of triboelectric charge on PMDA-ODA polyimide film by using optical second-harmonic generation
imaging technique

10th International symposium on Organic Molecular Electronics (ISOME 2018)

2018

Taishi Noma, Dai Taguchi, Takaaki Manaka, Mitsumasa lwamoto

Analysis of hysteresis behavior of tin perovskite solar cells using electric-field-induced optical second-harmonic
generation measurement

3rd Electron Devices Technology and Manufacturing (EDTM) Conference 2019

2019
C60 CuPc
2019 66
2019
2018 79

2018




2018 79

2018

Lei Lei Yin Win, Dai Taguchi, Takaaki Manaka

Visualization of Carrier Transport in Organic-Inorganic Hybrid Perovskite Thin Film by Photoluminescence Decay Method

2018 International conference on solid state devices and materials

2018

Taishi Noma, Dai Taguchi, Takaaki Manaka, Mitsumasa lwamoto

Study of lon Migration in CH(NH2)2SnI3 Thin Films Using Electric-Field-Induced Optical Second-Harmonic Generation
Measurement

2018 International conference on solid state devices and materials

2018

Ibrahim Alrougy, Dai Taguchi, Takaaki Manaka

Investigation of PEDOT: PSS Insertion Effect on Carrier Transport in PCPDTBT: PC71BM Bulk Heterojunction Organic Solar Cell
by EFISHG

2018 International conference on solid state devices and materials

2018




Koji Hatano, Dai Taguchi, Takaaki Manaka, Mitsumasa Iwamoto

Direct imaging of ambipolar carrier injection and transport processes in organic light-emitting transistor by using time-
resolved microscopic electric-field-induced optical second-harmonic generation measurement

19th International Workshop on Inorganic and Organic Electroluminescence & 2018 International Conference on the Science and
Technology of Emissive Displays and Lighting (EL2018)

2018

Taishi Noma, Dai Taguchi, Takaaki Manaka and *Mitsumasa lwamoto

Study of I-V hysteresis of tin perovskite thin films using capacitance-voltage measurement coupled with charge modulation
spectroscopy

The 2018 KJF International Conference on Organic Materials for Electronics and Photonics(KJF-1COMEP 2018)

2018

Ibrahim Alrougy, Dai Taguchi, Takaaki Manaka

Spectroscopic study of electric field induced optical second harmonic generation from PCPDTBT and PC71BM thin films

10th International symposium on Organic Molecular Electronics (ISOME 2018)

2018

Taishi Noma, Dai Taguchi, Takaaki Manaka, Mitsumasa lwamoto

Study of hysteresis behaviors caused by ionic motion in tin perovskite thin films

10th International symposium on Organic Molecular Electronics (ISOME 2018)

2018




2 PMDA-ODA

78

2017

2017

2017

65

2018

Taishi Noma, Dai Taguchi, Takaaki Manaka, Mitsumasa lwamoto

Probing electric-field-induced optical second-harmonic generartion from tin perovskite CH3NH3SnI3 films

9th International Conference on Molecular Electronics and Bioelectronics (M&BE9)

2017




Taishi Noma, Dai Taguchi, Takaaki Manaka, Mitsumasa lwamoto

Probing internal electric field in tin perovskite films by electric-field-induced optical second-harmonic generation
measurement

The 2017 KJF International Conference on Organic Materials for Electronics and Photonics (KJF-1COMEP 2017)

2017

P3HT :PCBM 2 (EFISHG)

78

2017

EFISHG

78

2017

78

2017




DA

2017

2017

(EFISHG)

Cc-f

65

2018

65

2018

65

2018




DA

65
2018
1
Mitsumasa lwamoto, Dai Taguchi 2021
512

World Scientific, Singapore

Maxwell Displacement Current and Optical Second Harmonic Generation: Analysis and experiment
for Organic Electronics

T2R2
http://t2r2.star._titech.ac.jp/

(Manaka Takaaki)

(20323800) (12608)




(lwamoto Mitsumasa)

(40143664)

(12608)




