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In this paper, we search and design high—performance organic semiconductors (0SCs) and
clarify the factors of high mobility. I described the history of research on 0SCs and
materials informatics in chapter 1.

I report on virtual screening of n—type 0SCs using exhaustive band structure
calculations in chapter 2. We extracted desired OSCs from Cambridge Structural Database
using calculation based on density functional theory (DFT). N-type 0SCs with LUMO level
less than —4.0 eV are desired because of atmospheric stability and work function of
electrodes. Therefore, we calculated LUIMO levels of about 220,000 molecules by DET
calculation. 461 substances had LUMO levels less than —4.0 eV. Finally, the effective
mass of 461 substances were calculated and extracted candidates of high—performance n—-type
OS(_JS.

I described on designing high—performance 0SCs by artificial intelligence in chapter
3. It is important to predict properties of 0SCs such as effective mass and solubility.

To calculate effective mass needs crystal structures. However, it is difficult to predict
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crystal structures of unknown substances. Therefore, we use machine learning to solve
the problems., We made a program to calculate effective mass fast to collect a large amount
of data for machine learning. The calculation time of pentacene crystal reduced to
one-tifth. In near fiture, we are going to build machine lesrning model to predict
effective mass, We also tried predicting solubility in toluene using transfer learning.
The details, including the methods, and future prospects are described.

Molecular dynamics simulations and DFT calculations to analyze electronic properties
of 05Cs with different alkyl chains are reported in chapter 4. We analyzed interactions
between an alkyl chain and neighboring molecules and transfer integrals. According to
these results, we considered that alkyl chain length affects the lattice constant, thermal

motion of the alkyl chain and transfer integrals and gives the difference of mobilities.




R L DBEERORERBROEROER
2025¢% 2H13H
EHAIE S 2T AFFERE B

&&ﬁr R LEELR
FE B EN%Z; ............ B
Bl R A B
BiE T PR AL
Bz -
Bl S
EN R DOBEERUOERARROEELZ TROLBVRELET,
..‘a ;
O3 ORM OFE & | AEMBL AT AR K4 [EHE 8K
BERFH RO AL 26 Lt B8 o F O Yt B OEBE E O B R R
W X B H '
LYy & B Y y A, frs 2 0 2 5 ‘EF‘ 2ﬂ 4 E £
N AR LA R E mXEEEHA SpoE4 BH13H
= /AN £| 20254 2H138 | & Br | ILEE 1 1 BfE 2 Rk A—
e%%ﬁﬁ?% aks : EXRABREAB| 20254 2H13H

P X OFEERBROEE (1,000 FE)

ARZLFRL. BRHELLOT— 2B AV EEEA LSS FOR Y ) —= v SRR FEREB L
ERDEAEEEROBERMA ST b0 Thd, FHEFEETIHEE - BE T CRMBETETH Y FHME2F-
b, KT LS br=s A~OEABRYEISTWD, ERIIFFEEORRL B2 EIC LEFENERTH
ST, IEOT — 2 BECHERIEREORRBICHED, &0 ARGRMBBERCHMARFELA TN S,

FEALOE 2ETIL, BENAY FEEIC L3 nBIFlEEEKONRA—F ¥y VAT ) —= o0 Ta< b7,
PEk. KERICEHEERD N RSB T oo fliTR -7z b 25, AEE n B EEE RO BEBIE 2 EYIC 2
7Y —= 7 LTI, 400 FELL EDOIEAH Ty Rt ER T o7, BEL LTELNNEREHEEEZFTLEY
B, BCERTCEBIESLRT I LRGN TWVWAS FKTCNQ &t FiEtefh, FHEEMAL LTERTHVWLORES
LORWMEEMEEL ST LRSI, '

#3E T, BREE AV B EE ROREHI SV TR~ bk, FHEROMIREE TSRO EH
BEOIET—FZBUNETHY, REEELZRA VS - L CHHEET— ¥ 2 ERICNET A - L e wReL Lz, %
7. BRARAHCEERI EECH I ERBECHT 2 BMEDO TR E, BAH» O DEBEBIC L > TEELE,

FHAETIE, TASNVEENRER AR EEROBTHHERCET 20 FHNERCEFLEHE IOV TES
bz, TAFAEEDEMIT 7 A F—HRIC LA FRESS IO TOMELEDOERZAEL, ThoiFy
) TRBECED BRSO TYIE L ERERECEES 525 I LBHLNE Rk,

BT —< ISR - MAMRH Y, B DR EFHE - %ﬁfatw@%m%ﬂ%&gm,H%ﬁ%-ﬁ%ﬁmb
CRARBI TV, B TOBRILEN T, FRbE-TEY, ThAREN T, BE LENET —< > 7Bk
RIERPRA SN TV, o T, AR TIBELELBEL TV I LD LT L, A LHELE,

HRANZEICEE T 2 T RHE SUIFZEAERITER D Fhe &

WRAFICET 2 FRREIFIBEERIRD PRSI OV THERBLE T, TR OAKOVWTHRE T HEAOD
KF =y 70k, FREEZELLEEE, FRIONWFZRALTIES W,

O &a30d, FRMESUIFRMEKIR L FRE 2B T OMAEAFTEZEATVET,

- ORE:

A A3, H%ﬁfﬁij@ﬂiﬂﬁ*ﬁﬁ% _ﬁ%a&Wiﬁﬂu CEILFREIIMBED Y EH A,

EHRAROMROER

EMRXEFLEL, BEOHIHEICOVTHRIC L ) BRAREIToER, BLORLEERFT L0
M CREAERAL OV LT S he, S, EHEEE L LCERMSMN2H (EREE L1 #), ENELHR) 28K
FHTHD, UEXD, REEREZEBLHAELE, i




	オカダトモハル.pdf
	有機_R7.3修了_論文内容要旨（和文） 13.pdf
	有機_R7.3修了_論文内容要旨（和文） 14.pdf

	オカダトモハル.pdf
	有機_R7.3修了_論文内容要旨（英文） 10.pdf
	有機_R7.3修了_論文内容要旨（英文） 11.pdf

	岡田.pdf

