|I II‘,

| \ "‘
1| \ *
1
I$
\

P
%

an

UY—F 2024 —— |




-

 m=

oONOoOCUhWN =

oo uUuUuuUTUULULULULULULULUESEDDBEDLEDMBEDMDDEDDWWWWWWWWWWNRNNNNNNMNMNONNONDN=2S =2 =2 2 2 292 o
0O VWONOUURAWN—_LOOVWONOUAMRWN—LOUOWONOCUDRWN—_LOUOVUONIOCTURRWN—LOOVONOOUIA WN—-=00V

2= | ~ WY >
- |15 > |—| 2| B%]
WEEZE L THHR ST DUEV AT A
NI A O0OT 3 V7 VA ZE S B RO E - AL
EREETEDEDDVILVFE—FIEFRREICKBEBEV AT A
AVEaT—yarIIi+ IS T+4
BIRMOSICED < ERSHE
BZERT—IN S DAFHERRE S TR
EvIF—INSDHE - FHl - FIERER

Eiﬁ'&ﬂé A|,\|-|‘:|]U-7-CA|®§%EHI|‘$ . Eﬂﬁ:&@ﬁﬁ;‘_\z ...............................................

UZIVIALTFRAVAT A
EERIIT VLD S OZ AT
F-FREESTFRESEC K DEHRYMY - MEHERED TR
RROIAILT — I 8T EERFE OMERZENDINA

loT - AIZER U KERY — bRIEY Y — Y T LDTFRBAFE v

VU VERBNDZE R
AEVOTHT —I DREFE

RERB[AEUNDINAZBIEUIEALAA SIVAE AEEDRIRL -

BFRHEEF R v bEfE o cEF PR

%? t:‘\y I\(D :J'\'l I\ |J yg“?iﬁﬁ-o) Bﬁ% .................................................................
%ﬁg:r&ﬁg{ b#@%m LATC%E%T J 5—“/ \“,( X%]J% .....................................................
3&*HE§%¥%%,§E§-{ I:q@a)*g&'\' 3 ;,XJTET J *%%%]J% ............................................

ERTF /B ERIEMOIBIE - EEF 21— =20
BREEZENUERILF IR TREmES S v I ABREGHRIORIR

SRR REMDEIR(CE T e AR BRI DRTFE -veeeerrrrrererrrrrereeennen
%ﬁ{tiﬁmw U 7}[/9’(Aﬂ*ﬁ{bﬁﬁﬁﬁﬁ% .....................................................
%??‘/\“»{Zﬁﬁt)bl:l—lj'/ = 74/\“_*;}*40)55% .........................................
'%Ra) J /R—33g ‘/(:A:%>¥JT§7‘U _y?‘/\“,{]@%ﬂ% ......................................

RSN AI B ORS
#F /X~ MRS — VDS FEROBR
SEBZIRS /N1 ZDOBHES

15 8
1 4 J
o
o
o
ad
ad
1 4 J
o
1 4 J
€I
€I
€I
€I
€
€
€I
Id €d
€I
€
€
€
€I
€I
€I
€I
€
€
€I

ETERERBERICIIRIEREMREVYIV/ENY— MEEBRZERAVUF UL VEMDRIR - CED

BREERZEBE T D RITE D MBI - oo
ﬁ'ﬁ#ﬁﬁﬁa‘*ﬂ(:ﬁljéﬁbtﬂ%ZDEUDFL'\FHI%‘?% .................................................................................
1 ﬁﬂﬂﬂﬁg*ﬁ@ 7—; &) @%ﬁ%rliﬁﬁﬂ@iﬁ%ﬁﬁ@%ﬂﬁi ...........................................................................
97/(’7%\5%@72%5%;%{?? %Emb-_:jyj}imﬁ@%uﬁ\z ......................................................
Kﬁﬂ(?{% ﬁﬁ Ji Jfﬁ@ﬁ-ﬁ% t?&%1t§4%®ﬂﬂ&%ﬂ’9$§ﬁﬁi ..................................................................
YO0 OV BEHBESFABTHNIC & DEFBT OB IGEIERDIRL oo €D D
%?I*)b#‘—?é?&ﬁi‘éiﬁl:d:%d'/ L/’\\\)Wh:?@jﬁ% .....................................................................
BIERDF /v TTERRODIREERER ---ooovvrrrrrrrrrrrrrmmmm ettt
@E/(’)bz-%;'{ﬁ[:ckég‘,fj—sgzg-l-;‘ﬂu .................................................................................... m
EEE/WL/X%¥EEW§% ............................................................................................................
%?E-A(C&éﬁt*ﬂ@ﬁmﬁﬁ' ................................................................................................
BFE— AEFAVRRBRIREE RO SERTRT IS EIE «oooovrrrrrrrrrrrrrrrr s
|/_-|j-‘_j5R“Q%EQEI*)L#_%-'?ﬂDE@ﬁﬁ%ﬁ% .................................................................. m
l_/_-ijﬁ‘_ t%? t“_L\ l: J:é*j*s}@%ﬁ%%“% .................................................................................
E%@ET/ﬂ?'j’f)bZt)U— .............................................................................................
1 ﬁ?%?y_glyﬂ-_ ............................................................................................................
.ﬂ:%‘-_%ﬁlﬁg y/\“gg%ﬂjﬁﬁ UfcA>9+ h*ﬁﬂjiﬁ@ﬁﬁ% ..................................................................
NS )T B FA N AR TRREAETIE Y — JUODRRTE - vroveoeeesossessnsesses s
[ Fﬂﬂﬁ‘)]?b%ﬁiﬁbrcab\tyﬁ—@ﬁ% ...........................................................................
R R D SR EEPEE T DITFIPTEIERDMBIRE - vovrrerrrrorrrrrs st
E{E?@ﬂgmﬁ}iﬂﬁ ...............................................................................................................
AEEAE K ) FRISEREL BRI MTRIZE oo re e s e s e i
TEITRT 4T AN CE DUV BB ERAI B v vvvrrrreeers s
%E’gg ‘//\"Qgﬁﬁﬁéﬁﬁﬁﬂo)EU% ..................................................................................................
LRI R R Z AR T DD MDBIIZERRFGT - vvvvvrrrrrrrrrrrr sttt
IES A IE MY E DEIEIRDEITE EBPEARTABINE UTERIER oo
> U#D?)bﬁﬁ%ﬁ%@&%%;ﬁﬁﬁ Lfew T 757‘”/5-“/\“,( Z@ﬁﬁ%ﬁ% ..........................................
Miﬁx?_ ht/j—-,rl:{;ut%ﬁp}ﬂttyﬂ-yxj—.A@;\;@J ......................................................
ﬁﬁﬁ%@g_gD;ﬁp}*ﬂ . jD T2 - 1§§E1|ﬁ§$m&i‘ﬁﬁﬁ% ...............................................................
KOBELCOTRIEIFHEITFFGTIT -+ttt

ERtRR D 2EDSDGs Y v

=

uoHpWIOoU| i

el

[ousipw

og AS sishouy 2§ 7§
y Yy Y Y Y 7

[P21P3\N m b—m




T

uopwIou|

el

sisAouy % TR jousioy

ol A

2]

[ooIpSWY i}

1
2
3
4
5
6
7
8

OO U U Ul OO O BSDDSEDDEDDEDDASEWWWWWWWWWWNRNNNDNNNDNNNDNDDN=2 = =2 =2 2o s
— O WOV ONOODUEAERWN-—- 0O O0VWONOODUAMWN-=-00VONIODUIAWN-00O0ONOOUIdEWN-00VWONOUDMMWN-=OO

Dialogue Systems Acquiring Knowledge @EELETTD

Sound source separation and localization with small microphone array ~@EEEELD

Multi-modal Biometric Verification System for Supporting Criminal Investigation @EZEEELELD
Computational Photography @HEZETLD

Sleep Assessment based on Sounds during Sleep  @ZEEETD

Knowledge Discovery and Prediction from Spatio-Temporal Data @EZETD

Estimation prediction and knowledge discovery from big data @EELELD

Research on Explainability and Transparency towards Trustworthy Al - @EZEEETLD

Real-time forecasting system @D

Multi-aspect mining of time-series tensor  @EELELD

First-principles prediction for material property and functionality —@IEZEED

Application of topological data analysis and machine-learning for materials science @EELZD
Sheet-type Large-area Sensor Systems utilizing loT and Al @EETZD

Void Formation in Si Substrates @EZED

Development of spintronics strain gauge @EELD

Formation of chiral spin structure based on nano-scale modulation of magnetic property @EELED
Development of quantum repeaters using electrically-controlled quantum dots @IEEED
Development of a semiconductor spin qubit transfer @IEEED @EEED

Fabrication of novel devices based on functional oxide materials @EED

Fabrication of 3D nanostructures based on strongly correlated transition metal oxides @EELD
Architecture and Function Tuning for Low-dimensional Nanostructured Oxides @D
Development of Multitask-type Advanced Ceramic-based Composites with Integrated Functions @IEZEZD
New liquid electrolyte materials for next-generation batteries @EELZD

Development of Operando Analysis Tool for Electrochemical Devices @EZEED

Developments of cellulose nanofiber materials for electronic device @EZEED

Renovation of Paper for Green Device Innovation @IEZEED

Development of wavelength-selective organic solar cells @EELED

Development of several-nanometer-scale molecular wire @EELZD

Transparent Solar Cell using Nanocrystals @IEZEED

Metal organic frameworks for environmental remediation and fabrication of Si/graphite sheet anodes in Li ion batteries @D
Development of Two-dimensional Polymeric Materials with Bactericidal Activity @IEZED
Application of excited ion species in photo-functional materials @EELZD

Photoresponsive cell culture surfaces for single-cell analysis  @I®

Sterically bulky caging for remote-control of proteins and cells @I»

Asymmetric hydrogen borrowing reaction and application for the catalytic asymmetric synthesis of natural products @IEZEEID
Probing of the electron-interaction in solids by means of angle-resolved photoelectron spectroscopy with synchrotron radiation  @IEZEED
Vibration spectroscopy at nano-scale using electron energy-loss spectroscopy

Atomic scale analysis of the surface structure in working nanogap electrodes @IEZEED
Investigation of reaction kinetics induced by ultra-short electron beams

Ultrafast electron microscope with relativistic femtosecond electron pulses

Analysis of reactions induced in materials using quantum beam

Study on radiation induced chemical reactions at extreme conditions

R &D on laser-plasma-driven electron acceleration [ Medical ]

Functionalization of materials by lasers and quantum beams @EZEED

Ultra-sensitive nanopore virus sensor @I

Single molecule DNA sequencer @D

Development on-site investigation system by chemiluminescent proteins @I®

Fluorescence protein based inacitivation tool for physiological function @Z»

Development of odor sensor mimicking human olfactory system @9

Development of novel antibiotics targeting signal transduction of multi-drug resistant pathogens
Development of rapid, accurate, and cost effective technology for gene analysis @I®» @IZEED
Development of research tools and molecules accelerating research toward small-molecule drugs targeting nucleic acids @ @D
Development of therapeutic agents based on epigenetics @D

Development of targeted protein degraders @IZHED

Drug Discovery to Overcome Multidrug-Resistant Bacterial Infections @Z® @D

Discovery of a drug that is targeting a novel lipid mediator transporter @I®»
Development of wearable devices utilizing flexible organic integrated circuits @D
Co-creation of Advanced Materials and Sensor Systems toward Regional Smart Cities @IEELD
Development of 3D Systemintegration technology @EELD
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Tl,;_a;le Dialogue Systems Acquiring Knowledge

Keyword dialogue system, dialogue robot, knowledge graph, chat-bot

WEsEs \  AEME HRE BuflEE  EE &
Department Knowledge Science Researcher K. Komatani  R. Takeda

F—0—R \ MWEIAT L. WEORY b, FEIST. Fryv bRy b

EHESE \ EENE RE. IVITAXUE

Application medical care, electrical appliances, entertainment
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[(# X Paper]

[1] R. Takeda, H. Munakata, K. Komatani: Link Prediction Based on Large Language Model and Knowledge Graph
Retrieval under Open-World and Resource-Restricted Environment. Proc. IJCKG (2023).

[2] K. Komatani, K. Ono, R. Takeda, E. Nichols, M. Nakano: User Impressions of System Questions to Acquire Lexi-
cal Knowledge during Dialogues. Dialogue and Discourse, Vol. 13, No. 1, pp.96-122 (2022).

[3] K. Komatani, Y. Fujioka, K. Nakashima, K. Hayashi, M. Nakano: Knowledge Graph Completion-based Question
Selection for Acquiring Domain Knowledge through Dialogues. Proc. IUl, pp.531-541 (2021).

(4% F Patent]
[1] 5. B9, AR, BEM : FI58 0 o Ve RE. B ROMNHT T 7@5xh%E. H52020-191009.
[2] 5. B9, AR . BEMEI AT LAROZEEMNGERE. 752014-170047.
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Sound source separation and localization with small microphone array
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Theme

FERZ & BaTlE  EHE
Knowledge Science Rasearcher K. Komatani  R. Takeda

$—o—g\ NEFORv . SESH. SECH. RESE

Keyword dialogue robot, sound source separation, sound source localization, deep neural network
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EESE \ EERENE. BB RE. IVITA AV

Application medical care, crime prevention, electrical appliances, entertainment
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[BEE—RCWNTI EVSKIIC, BICF—BEPTRMUNR, BERPEREPSELVEVWSRBEN DY XTI,
FREBRARKBECHNTERNMRVEDEENH D ZENS. OITPRFICIDHEREDRFENGIET., =
Dfcsh. EUDITEIIMECERDENFET 255, KEDSZHEEDITCY . BSOERAEZRET S L(FH
fEClddr ) F B A,

B DNN ZBEhI
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ao>NILDOEDEER%ZDNN (Deep Neural Network) ZfE>T=
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(54 X Paper]

[1] Hokuto Munakata, Yoshiaki Bando, Ryu Takeda, Kazunori Komatani and Masaki Onishi: "Joint Separation and
Localization of Moving Sound Sources Based on Neural Full-Rank Spatial Covariance Analysis," IEEE Signal Pro-
cessing Letters, Vol.30, pp.384-388, April, 2023.

[2] R. Takeda, et al.: Spatial Normalization to Reduce Positional Complexity in Direction-aided Supervised Binaural
Sound Source Separation, Proc. APSIPA ASC, pp.248-253 (2021).

[3] R. Takeda and K. Komatani: Sound Source Localization based on Deep Neural Networks with Directional Acti-
vate Function Exploiting Phase Information, Proc. IEEE-ICASSP, pp.405-409 (2016).
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Multi-modal Biometric Verification System for Supporting Criminal Investigation

BEHEXT 147 & I\KEE R
Intelligent Media Pasaarcher Y. Yagi Y. Makihara

+—0—k\ FB. TLFE-II. BARIL. IS

Keyword gait, multi-modal, person authentication, criminal investigation
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Application forensics
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[58 X Paper]

[1] KA EEL. RMAE. ERE. \KEL. 58 - 888 - SRZAVEYILFE-RKNEES AT L. EFBERBEZSHGE
ANAF AR 7 ZNFEE. Vol J98-A, No. 12, pp. 659-663, Dec. 2015.

[2] H. lwama, D. Muramatsu, Y. Makihara, and Y. Yagi, “Gait Verification System for Criminal Investigation,” IPSJ
Trans. on Computer Vision and Applications, Vol.5, pp. 163-175, Oct. 2013.
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Computational Photography
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Theme

WEsE \ EOHEXT <7 HRE I\KERSE IR FATRE
Department In’relligent Media Researcher Y. Yagi Y. Makihara  T. Nakamura

+—o—R \ NFHRE. BEEER. VYYD

Keyword optical design, image reconstruction, sensing
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Application information measurement
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DLAERELDIEREIA A =TV TV R T LDOYIRRFZIT W DI & U THRFSNTLER T,
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HICKDFFSE. BRICKZESIEOBREICELY . AERTEDHNRERKIEL. EROBERAAX-I VTV
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Za1—3)bxy FT—JZREVEGBERE. T—UIXRICED URRIEIEG EZ I7EiiELTVET,
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[58 X Paper]

[1] J. Neto, T. Nakamura, Y. Makihara, Y. Yagi, “Extended Depth-of-Field Lensless Imaging using an Optimized
Radial Mask,” IEEE Transactions on Computational Imaging, Vol. 9, pp. 857-868, Sep. 2023.

[2] H. Kawachi, T. Nakamura, K. lwata, Y. Makihara, and Y. Yagi, “Snapshot super-resolution indirect time-offlight
camera using a grating-based subpixel encoder and depth-regularizing compressive reconstruction,” Optics
Continuum, Vol. 2, No. 6, pp. 1368-1383 (2023).
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5—% Sleep Assessment based on Sounds during Sleep
Theme

T

R 95 HEE7 —+FTIF v e EaE—
Department Architecture for Intelligence Researcher K. Fukui

F—o—Rr \ HHFE. REFE. BE. BEROE

Keyword Machine learning, deep learning, sounds, sleep quality
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mEaE | EEEE. EENE. MFREREORE

Application Sleep management, sleep improvement, detection of sleep apnea syndrome
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[5# X Paper]

[1] Ken-ichi Fukui, Shunya Ishimaru, Takafumi Kato, and Masayuki Numao. “Sound-based Sleep Assessment
with Controllable Subject-Dependent Embedding Using Variational Domain Adversarial Neural Network”™ ,
International Journal of Data Science and Analytics, 2023.
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Knowledge Discovery and Prediction from Spatio-Temporal Data

6

Theme

xS 5 HEE7 —FTITF v e EgE—
Department Architecture for Intelligence Researcher K. Fukui

£—g—R\ TINVAZUT. ANIHEAD). ERFE. BR. YEETIL

Keyword data mining, artificial intelligence, machine learning, causality, physical model

mEaE | RN, WEEN. BEET. SRT

Application sleep analysis, earthquake analysis, damage analysis, climate prediction
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[1] Ken-ichi Fukui, Yoshiyuki Okada, Kazuki Satoh, and Masayuki Numao. ‘Cluster Sequence Mining from Event
Sequence Data and Its Application to Damage Correlation Analysis”, Knowledge-Based Systems, vol. 129, pp.
136-144, 2019.
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Keyword big data, data mining, machine learning, knowledge discovery, mathematical optimization

uolPWIOU| #}

HRARRRE SO RSB0 T — 9T Y TR, B BBy ND—7, BE - URJSE,
fj’\'ﬁ%ﬁ B F1UT — Y—5T107. SRRE. BEBHBOL YT T — IR T BINEHE
pplication

application fo big data analysis of scientific study, information network, quality/risk management, medicine, security, markefing and finance
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(5% X Paper]

[1] M. J. Holland, E. M. Haress. Learning with risk-averse feedback under potentially heavy tails. The 24th
International Conference on Artificial Intelligence and Statistics (AISTATS 2021), 2021.

[2] D. Pan, T. Wang, S. Hara. Interpretable companions for black-box models. The 23rd International Conference on
Artificial Intelligence and Statistics (AISTATS 2020), 2020.

[3] K. M. Ting, T. Washio, B.-C. Xu, Z.-H. Zhou. Isolation distributional kernel: a new tool for kernel based anomaly
detection. The 26th ACM SIGKDD Conference on Knoledge Discovery and Data Mining (SIG-KDD 2020), 2020.
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[5# X Paper]

[1]1 D. Pan, T. Wang, S. Hara. Interpretable companions for black-box models. The 23rd International Conference on
Artificial Intelligence and Statistics (AISTATS 2020), 2020.

[2] S. Hara, Y. Yoshida. Average Sensitivity of Decision Tree Learning. The 11th International Conference on
Learning Representations (ICLR 2023), 2023.

[3] M. J. Holland. Flexible risk design using bi-directional dispersion. The 26th International Conference on Artificial
Intelligence and Statistics (AISTATS 2023), 2023.
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Keyword time-series analysis, non-linear model, real-time processing
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Application loT(manufacturing, vehicle sensor data, environmental data, etc.), medical data analysis
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& X Paper] [1] Y. Matsubara, Y. Sakurai: “Dynamic Modeling and Forecasting of Time-evolving Data Streams”
ACM SIGKDD International Conference on Knowledge Discovery and Data Mining (KDD), pp. 458-468, August 2019.
[2] Y. Matsubara, Y. Sakurai: “Regime Shifts in Streams: Real-time Forecasting of Co-evolving Time Sequences”, ACM
SIGKDD International Conference on Knowledge Discovery and Data Mining (KDD), pp. 1045-1054, August 2016.

[3] MREBET, BHREE ARET—X AN —LOFEFRHF7ILTYU XL, BRLIBZSH/NEE: T— X N—2Z, Vol.9 No.4, pp.

32-45, 2016F 12 8.

[#F 3F Patent] [1] WRET. BHESE. FHEE. FAHESLOTOI5L". HEE2019-142295, 2019488 1.
[2] MRETF. BHERE. FHRE. FASRSLOTOITL". PCT/JP2020/029178,

2020F 7R 308.
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F—% Multi-aspect mining of time-series tensor
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Department Translational Datability Rasearchiar Y. Sakurai
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Keyword time-series tensor, automatic mining, event prediction
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Application loT(manufacturing, vehicle sensor data, environmental data, etc.), medical data analysis
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[68 X Paper] [1] T. Honda, Y. Matsubara, K. Kawabata, Y. Sakurai: “Multi-Aspect Mining of Complex Sensor
Sequences” . IEEE International Conference on Data Mining (ICDM), pp. 299-308, November 2019. [2] ZKEZA. A

RiEF. Rl BHRE: EEET YT 2008/ -Vl | BRUEFRHGE: 7 —2N—2Z, Vol.9 No.3,
pp. 1-13, 2016% 9 A. [B] ABREA, WRETF, IS, BHRE: "KIRERRI T >V IS KB Z BRI X2 TR BIRL
BFREHNES 7 — X N—2A. Vol.13 No.1, pp. 8-19, 20201 7.

(45 5F Patent] [1] ABERA. BRET. JIMEAS. BHRE, BHRIBINCE DAY MFREE. 4\ MFRBES
KUOTOTSL". FFE2020-8388. 202051 5228, [2] ARRA. RREF. JIMELE. BHEE. A2 MFRS 2T A,
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Y r

Osaka University SANKEN



]_]_ F—RESEFIRESTEICELD
— S - M EEEED T

Theme
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Keyword first-principles calculation, machine-learning
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# Application Theoretical analysis and prediction for material properties
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(58 X Paper]

[1] Phys. Rev. B. 96, 155431 (2017). [4] Nanoscale. Adv. 2, 3150(2020).
[2] Nat. Commun. 8, 16012 (2017). [5] Phys. Rev. B, 106, 085202 (2021).
[3] Appl. Phys.Express. 10, 093101 (2017). [6] Nature Commun. 13, 6388 (2022).
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Application of topological data analysis and machine-learning for materials science

7/ HBE TRl & GRS
Theoretical Nanotechnology Researcher E. Minamitani
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topological data analysis, machine learning, amorphous, thermal conductivity,
structure-property relationship
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Theoretical prediction of physical properties of materials with complex structures

12

Theme

el

ﬁ
: }—% 5
= g
9)
= i KR #EfE Ak o}
J G

B =
HEBRZPTF -9 A TV ADFEEHA
EhE2DTEICEKH>T, BEFULEEE

I WERBEDBHEN KD SN T iy
FI, 2
£009
EEED :
SO EERY 1T 5 L WES0EE Coe
THBN—YRFY MREOY—P, o

SWEGATBCET. ANDHBEER i ) T
BETOMMEERL, 23 LVEEEER

11 14
R 5HDEHERHT T EE2BEL 10%K/s 10%K/s
TWET, 7 100 7 51380
6 80 6 o
‘. 60
EEED s g o
] W %4 §’4 20
BN=YRAFVMREOYV—-ICELD g 20 %3
PEILVT 7 ATOYEFA 82 ay
PEILT 7 ATIEEREFERIRFE S 3 1
feiEN IR ) RSN 2 RIBHKE(E D 0 0 %1 2 34567 °

0 1 2 3 4 5 & 7

Fth. UNULRLICT VS LiBiESEs Birth (A2) Bt ¥4
bR, SN520ABENDAT— R—Y2FY MREOY—EGA L MEEEO T
COPEHUEN DD EEZISNTVNE
T, PELT 7 AOBANMEES VST LD
PRCAIBE T 2HEh. BEEREEDYBME S EDELS ICBRUTVBON E/S—YZAF Y MNREOY—&
W SBRNF A BT EFEDE TRIT 35 E LTLETD,

B EHEERT YV BESSHEIZND N — R IEBRTZ YIS 1L —Ya VFERE LT, S REE
EREFRECE M BT L OBEEEDTVNET,

HENORE -HIFINIWR

MRIERETDIcH DT —I T A TURAFEDEF - REZEDTNE T, E<IC. BHRBEICSIT2YEZERT
AT BDMRZETOCTVET . T/\A A ZEIAD & T DEXIGA LEE B DIARANHRGINE T,

[5% 3X Paper] [1] Appl. Phys. Express 12, 095001 (2019).  [3] J. Vac. Soc. Technol. A 40, 033408 (2022).
[2] J. Chem. Phys. 156, 244502 (2022). [4] J. Chem. Phys., 159, 084101 (2023).
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Keyword flexible electronics, sensors, Cyber-Physical Systems
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(54 X Paper] E
[1] Nature Materials 6 (2007) 413.  [7] Nature 499 (2013) 458). R
[2] Science 321 (2008) 1468. [8] Nature Electronics 2 (2019) 351.
[3] Nature Materials 8 (2009) 494. [9] Adv. Mater. 32 (2020) 1902684 E
[4] Science 326 (2009) 1516. [10] Adv. Mater. 22 (2021) 2104446.
[5] Nature Materials 9 (2010) 1015. [11] Adv. Mater. (2023) 2304048 in press PN .
[6] Nature Comm. 3 (2012) 723. [12] Adv. Mater. (2024) 2309864 in press [Eﬁﬁ?ﬁz?ﬁHP] ( FizZHP ]
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F—7 Void Formation in Si Substrates
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Keyword silicon micro-structure
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[5& X Paper]

[1] K. Sudoh, R. Hiruta, H. Kuribayashi, J. Appl. Phys. 114, 183512 (2013).

[2] K. Sudoh, H. lwasaki, R. Hiruta, H. Kuribayashi, R. Shimizu, J. Appl. Phys. 105, 083536 (2009).
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spintronics, strain gauge, flexible electronics, cyber-physical system
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Formation of chiral spin structure based on nano-scale modulation of magnetic property
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Interface Quantum Science Researcher T. Koyama  D. Chiba
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5—% Development of quantum repeaters using electrically-controlled quantum dots
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Tl:‘-—? Development of a semiconductor spin qubit transfer
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Fabrication of novel devices based on functional oxide materials
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-3 Fabrication of 3D nanostructures based on strongly correlated transition metal oxides
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5—% Architecture and Function Tuning for Low-dimensional Nanostructured Oxides
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Development of Multitask-type Advanced Ceramic-based Composites with Integrated Functions
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New liquid electrolyte materials for next-generation batteries

TRILFE— - BEH WEE |\ WERE  RWE EEE
Energy and Environmental materials Researcher / Y. Yamada Y. Katayama Y. Kondo
+—p—R \ EXF EER FE
Keyword electrochemistry, electrolyte, interface

SRS RS, BRCEETv/INVY

7 Application rechargeable batteries, supercapacitors
B
5 - v
5 e RS P }——‘#’
a B KL %E(R IY:: K|
J \
B =
A X VEREESBERIE. CREMPBER _EBF v/VVIREDELLET/INA ZDMEE - ZEMZERET S
BERRAMBITY ., BRR(E. BEE (18) LBEZREUTESND ). BHRENUBIREOEREE VDS 2878
BREETDMTONTEF Ulce BIICETIRRERE - BEZRAVCHBENRRMNTON. RENGSHEEL - B
BEEDIe O ([T IRERETRI DI N KD BN TVE T,
LR
OEIMREME LTAF Y EBESFDDOEH
(BEADIREE) ZERWAND T ET, TFIFRHEHE
MEHFREREFELE Ul
o UF U LAERTREMDTNERFTHNBZER L& 1% >-mgEt s [
Li= > EMEEYE ’
> BEPRTE - Sk ) R
> SREATLE S >
o {7V EBRBIES FORMKES S < HIHT . P mme
BTET. REPBTREM. 5 VILEOBRIR | &, R Bl = BB
et BERGOERE. SEOBLEROI. N~ i O - Il o
HRAMDNERE, SHIXBHEDNRETD g > BRI
CZEBEHULE U, ' G
o FEEDBERZKICIDET 5 2 & T ERTRED
UF D LIGKFY) (KFIRME) DRRICED EED
[T, [KIEF1.23 VOBETEIDHET 2] ELDH
MENBHZEI 3 VULOMEXMZHITEIT D 2R B LR U,
O UFULARBIRBHDTNENRZXIL I DEHERARNFZHRE L. GENFIBHRRETCKY) BERTNEZ
ERUF LT
HENDZE-HFEINIHR
UFOLAFVERDOBRREUTIDATZ LT, BEHEP2ERBE. SRR ENTREICRIETT . I,
BIEMEHCE RV T IETBRIEEIC K . UFDLA A VELZERBR 2R TREDOREICEMUE D,
(5% X Paper] (45 & Patent]
[1] J. Am. Chem. Soc. 136 (2014) 5039-5046 [4] Nat. Energy 4 (2019) 269-280 [1] 45355 5816997 &
[2] Nat. Energy 1 (2016) 16129 [5] Nat. Energy 5 (2020) 291-298 [2] #5525 5816998 &
[3] Nat. Energy 3 (2018) 22-29 [6] Nat. Energy 7 (2022) 1217-1224
N\ r

WPERD)  Osaka University SANKEN



24‘ BXUEZRIGDOU 7 LY A LO#R bE TR

-3 Development of Operando Analysis Tool for Electrochemical Devices
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5—% Developments of cellulose nanofiber materials for electronic device
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HMEaE \ BERMEREEL HRE REAR T
Department Functionalized Natural Materials Researcher M. Nogi
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Keyword cellulose nanofiber, water protection, high transparency, high insulation, high heat resistance
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v} Application transparent film, biodegradable device, electro chemical migration
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reactor for material and photothermal conversion, sustainable electronic device, medical checkup
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5—% Development of wavelength-selective organic solar cells
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Soft Nanomaterials Researcher Y. le
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Keyword organic semiconducting materials, photo and electronic functional materials
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7 Application organic solar cell, organic transistor, organic photodetector
Rt
= -
s EELEL
Q. H KR #EE I F1E
- \
] 1

DFOBE Y —FFHEEDBREZRIALRN S, IR EIDBIRZ{T o TVE T,
SRR O ULEEREDRIE. 8KU, ERZBRELTVET,

B - 1

o SREERF EIRMEIRAEDEN
EFSBMI=y FOEBAY "

o SREERRRTER @) -
TvRERFEEALRE[FTRER S —
F7I7V—Il (FNT2) | 2RI% Pho'tW CO °

o EWABEHONE, pRyEEki | [HEE S
BHTERL. 1MaEm L= iR i 0 ; & . L vego P pREKERREIRR

O%U&ﬂii&EEﬁﬂﬁﬁbrcﬁ*ﬂﬁﬁﬁli \ O)_«\_Q_%:Q_Q_\_(o X)=S (SNTz)
KU, REBRREZMS UG RERANDAISELA Y R-cuhs S Mgy, O (ONT2)
R — B R RRMERARERIRE R NN T

TEBRT T NERF T IV YV EEHAGERICHPAD T E THRBYEN/ I ELE UL,
INBDOF7 I ETI—FRELBREBRH N ZFT DI, RRERIEKAGEOINERIRCEFT,

HENDORE-HFININR
o SHREAERKGZE MDA, &UbF. BEAND ABHICATIORRERBEHASGE RN,

© AGEMHLEE R DRPEHAN DI,
° SMREERFEFRREFRE DR,

[5& XX Paper] [#5 ¥ Patent]

[1] ACS Sustainable Chem. Eng. 2023, 11, 1548. [1] %255 06141423 2 (2017/05/12)
[2] J. Mater. Chem. A 2022, 10, 20035. [2] %5 06004848 € (2016/09/16)
[3] Adv. Energy Mater. 2020, 10, 1903278. [3] %% 05987237 € (2016/08/19)
[4] Adv. Energy Mater. 2018, 8, 17025086. [4] 45275 05954814 & (2016/06/24)
[5] NPG Asia Mater. 2018, 10, 1016. (5] 45255 05881283 & (2016/02/12)
[6] J. Mater. Chem. A 2017, 5, 19773. [6] 455 05792482 € (2015/08/14)
[7] J. Mater. Chem. A 2017, 5, 3932. [7] 45255 05643572 & (2014/11/07)
[8] Chem. Mater. 2016, 28, 1705. [8] 4% 05342852 € (2013/08/16)

N r

Osaka University SANKEN



23

B/ A= RNVAT—=ILD 73 FERDRF

-3 Development of several-nanometer-scale molecular wire
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Soft Nanomaterials
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Keyword carrier-transporting materials, photo and electronic functional materials, molecular wire
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molecular electronics, organic electronics 7
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5—% Transparent Solar Cell using Nanocrystals
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Department Transcendental materials chemistry Ressardhes M. Sakamoto
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Keyword Infrared light energy conversion, Transparent solar cell, Nanocrystal
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# Application Heat shielding film, Building integrated photovoltaic (BIPV)
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Metal organic frameworks for environmental remediation and fabrication of Si/graphite sheet anodes in Li ion batteries
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5—% Development of Two-dimensional Polymeric Materials with Bactericidal Activity
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Department Material Excitation Chemistry Pasaarcher M. Fujitsuka Y. Osakada
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Keyword two dimensional macromolecules, photosensitizers
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7 Application photocatalysts, disinfectant, artificial photosynthesis
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-3 Application of excited ion species in photo-functional materials
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Department Material Excitation Chemistry Researcher M. Fujitsuka L. Chao
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Keyword photo-functional materials, excited ion species, time-resolved spectroscopy, photochemistry
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Application solar cells, semiconductor devices, optical sensors, photocatalysts .1
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Photoresponsive cell culture surfaces for single-cell analysis
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Single-cell analysis, Regenerative medicine, Cell therapy, Cancer immunotherapy
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>—% Vibration spectroscopy at nano-scale using electron energy-loss spectroscopy
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-3 Atomic scale analysis of the surface structure in working nanogap electrodes
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5—% Investigation of reaction kinetics induced by ultra-short electron beams
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5—% Study on radiation induced chemical reactions at extreme conditions
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R&D on laser-plasma-driven electron acceleration
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HES B BFE—LYE & T. Hosokai J. Zhan Y. Gu
Department Beam PhySiCS Researcher KHEGFE  EFRSE

Y. Mizuta K. Nakano
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Keyword laser-driven particle acceleration, plasmas, ultra-short pulse lasers, ultra-short electron bunches
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Application high-energy accelerators, table-top accelerators, ultra-fast imaging, medicine, materials, drug discovery
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-3 Functionalization of materials by lasers and quantum beams
Theme
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Department Beam PhySiCS Researcher Y. Sano Y. Mizuta  T. Sano T. Hosokai
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Keyword pulsed laser, functionalization, life extension
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Application material processing, surface treatment, medical application, nondestructive testing ¥
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F—7 Ultra-sensitive nanopore virus sensor
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Keyword virus, nanopore
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Single molecule DNA sequencer

16
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>—% Development on-site investigation system by chemiluminescent proteins
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Biomolecular Science and Engineering Researcher T. Nagai
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Application clinical use, environmental investigation
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-3 Fluorescence protein based inacitivation tool for physiological function
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Keyword Fluorescent protein, Biomanipulation Photosensitizer
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5—% Development of odor sensor mimicking human olfactory system
Theme

WERE \ EEDTFRIOHZ HRE SME—  ITHES
Department Biomolecular Science and Reaction Researcher S. Kuroda K. Tatematsu

+—o—R \ GLOHKIEL. £ NREZSH. REZSHR7 VI Tk
Keyword smelldigitization, human olfactory receptor, odorant-receptor antagonist

SRS AlFAEET. JHRE. REBIRE

Application Al perfumer, deodorizer, virtual reality

iR e P

J

B, BHBSOREG R HUTEL OSERRE I EETI N, AR OREICAS IKET BT,
AR PRI~ MEDIES, Uh DS OIS E T U, —h. (E2REL 20— BREOEL LR
TEY, BEHBEDEAEATETUL,

BIE= 45
b MEESSEALT (4007888 #AVVIRESBHREYY—EERL. E FORUZEVETEEEBT B EIC
MIhUE U,

AEDEZEPREDERE
FTIIIALENIIERDIEHER
SIREFBR| N TREEZOTH
W, REIERPERELTEE
NITERAINTVET, —A T
IRZIEMIEIVDEE] L7135
HONFHEET. GUVZEHRIC
RIRITDEPHE LI,

MIZBIEE DK A007E5E
DREREFAHZFHIRT SRR SRDREREH U —ZRFELF Ui BA). 2oLty Y—Rebo
REZBRZRENICRIRSEILOOTHY. eV ERCBHEHFZT7 LA LTHBIRUICDHDTY, SREZEHE
DINEIFHBIEADILY DLAZ Y DRER(LZRGAEICERU. 400 BBDORERBSHRDNESZ—IHAETS L
WNTEXT, TNICKY, H400BBDREZSURDINEZREDICEVDEEGULT NI Y IR ] DIER. 1305
REIBHRDT VIV ENERIRSNE T (HMH) -

HENORE-HFENIUR

INFTHLDT VI NLZDODDEETH > fcfesd. BITOTBERIEGVEERRC/NST 1 LY T b
T ITREMN'D ) F . BANICIE. ERADEVBROEESBER (BVIMEN2T VEPRE) . REZS
FINEEROERNDLA (7 OV T SE—DRERRLE) MEESNE T,

B KRAL#RE A1k

£ ~FD400IBENIRE 2

l / 20X20 9T U
<= B

BV RUw IR [BEZA A=)

og NAZ

$% X Paper] (%% 5F Patent]
[1] Sensors (Basel) 23 (2023) 6164 [1] #¥2FHFE2019-536790

[2] Biosci. Biotechnol. Biochem. 86 (2022) 1562-1569

[3] A£FEEHM 72 (2020) 78-80

[4] Aroma Research 20 (2019) 38-39

N\ '

Osaka University SANKEN



F—0—K

LRI HEORHRITEZIRE I M RNERDHFE

Development of novel antibiotics targeting signal transduction of multi-drug resistant pathogens
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-3 Development of rapid, accurate, and cost effective technology for gene analysis
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Regulatory Bioorganic Chemistry Researcher K. Nakatani
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Keyword genome, virus, diagnosis
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Application diagnosis kit for genetic analysis
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Development of research tools and molecules accelerating research toward small-
NS molecule drugs targeting nucleic acids
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Development of therapeutic agents based on epigenetics
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Development of targeted protein degraders
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Discovery of a drug that is targeting a novel lipid mediator transporter
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small molecules 54
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