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Circularly polarized semiconductor laser

High performance sensors based on graphene devices

Improvement of semiconductor device characteristics by nitric acid oxidation method
Improvement of Si solar cell characteristics by nitric acid oxidation method

Improvement of semiconductor products by use of defect passivation semiconductor cleaning method
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11
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Organic semiconducting materials

Advanced interconnection materials

Printed electronics on nanopaper

Development of biomedical titanium alloys

Fabrication of nanowires, the physical properties and the device applications
Nanofabrication technique for functional metal oxide multidimensional scale nanodevice structures
Basic research of topological insulators

Synthesis of TiO2 photocatalysts

Synthesis of metal oxide mesocrystals

Fabrication of nanoparticles in polymer thin films by photochemical reactions
Development of asymmetric catalysis using SPRIX ligand

Development and application of chiral acid-base organocatalysts

First-principles predictions for materials design
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Shallow depth of field camera using polyhedral mirror

Gait verification system for supporting criminal investigation
Learning and knowledge discovery from data using computers
Data mining for revealing damage phenomena in a fuel cell

Ontological engineering and its application
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Optical tapered fiber

Generation and applications of high-intensity terahertz wave

Understanding of quantum-beam-induced ultrafast phenomena

Study on radiation induced chemical reactions at extreme conditions

Analysis of reactions induced in materials using quantum beam

Application for life and medical science and development of novel materials by employing quantum beam science

Visualizing chemical reaction by metal nanoparticulate catalysts

Development of biosensing tools by engineering of luminescent proteins

Medical devices

Development of rapid, accurate, and cost effective technology for gene analysis

Mechanism of bacterial multidrug resistance

Structural basis of the function and inhibition of bacterial multidrug exporters

Discovery of a drug that is targeting a novel lipid mediator transporter

Drug discovery based on diterpene glycosides

Novel catechin derivatives for anti-infectious materials

Catalytic mechanism of copper amine oxidase on the basis of X-ray crystal structure

X-ray crystallography of bacterial signal transducing proteins and structure-based inhibitor design

Development of novel treatments using glycosaminoglycans in exacerbation of COPD
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Circularly polarized semiconductor laser =
<.
(@]
F—9—F Keyword @
MR, EBEEEEE, FEFEIAEYOZIR
circular polarization, ferromagnetic semiconductor, semiconductor spintronics i
RBINEEO
> IGASE  Application A R
HBE. HIEHRULIE
optical communication, optical information processing
b B - BFENZWR
O REICBULEEEAN. KHEHS AT —EERKEE
*
A1t
D> t5E (i) DS
FEBRICEBERDDOVEHLEZEBZ AT S EICKD R
MZERITFBURZAR L. TORBMEFERZFERL—T—DFEMN DBR mirror
BEFELEIS Y RBICAVLS T EICED, MO BZVIFEED DM " rolaed
RHDL—T—KNESNDFBRL —T—ZHRART 5. COFEHR aw active ayer
L—H—EXBEDOKRICAVNE, BEISEVOKBEY AT LER e snetaer

RCED, B, migMt+BHEZEI D b RIVEEEN (TMR) &
FEBAFEDEDZEICKD, EEKRENAFSND.

AFEtFEEL—Y—
b EE- U<

FBHENTT v IBBVEF I VAL RELIF v U P Lt
ASLTHERTBBICIE. U PEEORRACLOEED B
$EED DRDERSND, $EEL—F—DFLBNTRE R &‘“
Ul v U P OB A ERT & SN ERREOL—F—XHE5N 5. - —
RIC, A BAEE F URETHER (TMR) ST ORI h_, N

*
RHL—F—HERBHET D E, F U P BEOEIRANICK D RRLMEE v A
BREDALYDEEZEFHT D ENTED, S HEATMRI: B AR TF
[;@ X Paper] [4F 5F Patent]
[1] Y.K. Zhou, S.W. Choi, S. Emura, S. Hasegawa and H. Asahi, “Large [1] ®E2002-074499 8k —
magnetization in high Gd concentration GaGdN and Si-doped GaG Y (HRAXL—T). BiE8—. Bkl

dN grown at low temperatures’, Appl. Phys. Lett. 92 (6) (2008)
062505-1-062505-3.

[2] M. S. Kim, Y.K. Zhou, M. Funakoshi, S. Emura, S. Hasegawa and H. As
ahi, “Tunnel magnetoresistance in GaCrN/AIN/GaCrN ferromagnetic
semiconductor tunnel junctions’, Appl. Phys. Lett. 89 (23) (2006)
232511-1232511-3.
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High performance sensors based on graphene devices

1
A

F—9—F Keyword
J57x. NSUIRE, Y-
Graphene, Transistors, Sensors

A ME O

b A8 Application BiiE #=
BRENAAEYY— 1FVEvY— HAEIY— B RNFH
Highly sensitive biological, ion, or gas sensors

b B8 - BEENZHER

OEHD FEZETINICHREICIRE
O&BIRILF— (Bt mV BE TENERIRE

KAt

D> 7 () DS
RRRERTFTEZTDEENDSTERR 1 RFETH
0271 0ETINAADFvxILEUTHL.
JZ571V EICRE U FeaREICERHT
SFEMITY,

P EE- U<

I5T7IUE REB2RTHER CHDICHIFBICRELBHEZE L. (LZNICHRECTH D, TDIH.
AR CREREUCHBRZEMRI CENTRETHD. IST TV EICRE LD FOMEBLEEBREICHLTK
TLEBRDERAEACED. Uleh > T IRNMERINEFZAIR L. R EICERNICHFEZRHTD L
hTED,

Y rFy78)
;i_}ﬁi» R gmeps 274

NS
O 0000

i 3 Paper]

[1] Y. Ohno et al.,, Nano Lett. 9, 3318 (2009) .

[2] Y. Ohno et al., Biosen. Bioelectron. 26, 1727 (2010) .

[3] Y. Ohno, et al., J. Am. Chem. Soc. 132, 18012 (2010) .

[4] Y. Sofue, et al., Jpn. J. Appl. Phys. 50, 06GEO7 (2011) .

[5] S. Okamoto, et al., Jpn. J. Appl. Phys. 51, O6FD0O8 (2012) .
[6] K. Maehashi, et al., Sensors and Actuators B (2013) in press.
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Improvement of semiconductor device characteristics by
nitric acid oxidation method

F—D—F Keyword

J—REER. 58 SiO: B, BEU—JFR. YUIVKEER{E. TFT, LSI

Gate oxide, ultrathin SiO2 layer, leakage current, low temperature oxidation, TFT, LSI
® A%  Application

BETAATVABENS VIR S—, LSI

Liquid Crystal Display TFT

b B - BFENZHER

ORBTAATVABIRNS VIR —DBIEHEEEIE
OBBTARATVABRENS VI ZAT—. LS| DRI

-
-

1
A

D> t5E (5it) DS
HEBE(LACIE, U077 1 20CUTOEREDHEEICEET DIEITT. BEKY —UBREEZRFD
BLEZER CED. REFEFIERICBIF TH D, TFTOLSIDST — MEEEDBE(EZEIR TED,
P EE- L<H
HEER LA TR, DD U CRET DRTFIRBR CEER 4 ZAWCY U OV ZEER{LT
Bfcs. 120CUTDIRR CTH—FEEND DEUREFBRLIRZER CED. U—IBRBE(FRREDH
BREEEL D BF—HE L. TFT OB{EEDOBEE P LS| OSFEAREDOFRHEBEEICHNS CENTED,

| gekEMR(CVDE®) | | S EEIEE) |
V FOPRRT LS
_—
V—OBR miEio < =Rl (sioE
@ 0| g3z l/\ BALRTORE
Zie@m )z E2 1 fm
(5 X Paper] [#% 5F Patent]
[1] T. Matsumoto, . Kubota, M. Yamada, H. Tsuji, [1] #fE2005-39721(2005.2.16) BLBEDHITA.
T. Shimatani, Y. Hirayama, S. Terakawa, S. Imai, MUEAREE  ERREB DRSS E. MK
and H. Kobayashi, Ultra-low power TFT with [2] %FE2009-204471 (2009.9.04) FEHEED K
gate oxide fabricated by nitric acid oxidation UZFDRGEE. VRS

method, IEEE Electron Device Lett., 31 (8) .
821-823 (2010) .

Osaka University ISIR 3
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Improvement of Si solar cell characteristics by nitric acid oxidation method

F—D—F Keyword
KE/\wIR— 3y, YUDVKBEM, EEEEE
Surface passivation, silicon solar cell, ultra-thin oxide layer

} [GA%EF  Application
YUV KGEM
Silicon Solar Cell

> B - BEFINZHR
OVVUIAVKBEMDIRIVF—EIashERzZE Lk

KAt

D> 5 () DS
WBEREVWCY U JVERAEZEE L TEMEEDIRE SiO2/SiEaEENT . ¥ IVERADNEE LS N
(REBEFICHFEET DRMBEMDBER) . XERUICBEFER—IVHRE CHES T 2DZEFIETEDCH. X5
EMDIRIF—ZIRNENE LT D, FICEREACHIDREZD LTSI ENTED. PNESERFDE
BV UDVKGENETE. BEBBIEEZAWVWCERE/ (W IN—2 3 0 ZTD &K DT TRIVF—Z|mpPR
MN17.2%H0'5 19.0%ICELETDHCEZREHLTND,

PEE- L<a
ROV HZRIALTCIU O 7%Z 1 20 C U TOEE CRIE U CGERICRIFERFHD SiO2/Si#s =Tk
MY 5. ERREEMEE LK —IBRFEICEL T KEEENDOEERNED U, TR)IVF—EEshEZG
THTENTED,

(5% Z Paper]) [4F 5F Patent]

W.-B. Kim, T. Matsumoto, and H. Kobayashi, Ultrathin 2EE2010-186803 (2010.8.24) /\#h¥E
SiO2 layer with an extremely low leakage current KEEMB LOFDESEFE

density formed in high concentration nitric acid, J.

Appl. Phys. 105, 103709-1-6 (2009)

4 Osaka University ISIR
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F—D—F Keyword
F8Rx%. RMGHEE. Y3V

b IBWASZE  Application

Silicon Solar Cell

b B8 - BFENDHR

OY UV KEEHRDEIERL
OLSI. TFT D48

D>tz (1) DEE

Improvement of semiconductor products by use of
defect passivation semiconductor cleaning method

Semiconductor cleaning, defect passivation, silicon

YYIVKEGEM. BRNSVIRS— (TFT). LS|

O£EEHR%Z 10%/cm? LIFICTDEHIT, FBEDRMELEN 2 Hi.

1
A

RHI(t

MEEEOXEHRILFERTHRICER CHRTH~Eo YU IUMEERET 1ZIF T, Cu, Ni, Fe, CoFD
TRERETEICBRETHEHIC, YUV I Y TUVTIRY NIEEDRIBEMZEERT S ENTED,

P EE- L<H

REGHBIFERFFE T EBEHEA T S
VT D EICKRDOT. ERERZTEIC
FRECE D, T HIT. FFRDD HRFEHENL 20|
(SERBICIRTE T DTeoIC. REBEMIDHM T
Do CNHS2DDMRICKD T, BLADFEHR

HEOMREZB LT HENTED,

[i® 3 Paper]

[1] H. Kobayashi, Y.-L. Liu, A.
Asano, Y. Yamashita, J. lvanco,
and M. Takahashi, Methods of
observation and elimination of
semiconductor defect states,
Solar Energy, 80, 645 - 652
(2006) .

2@V pniEAKEE
KR MR TR 25 SRIR (0 =13%)

MIBITL

I o.‘1 ‘ 0.I3 ‘ 0.‘5 0.7
FEEN (eV)

RETFAIEIEZL

(45 ¥ Patent]
[1] HFE2004-92281 (2004.3.26) FBHEBDIETE. FABDK
DEETTEE S UICHEREEREAMED R R TTED LUHREE.
I\
[2] FFE2009-77985 (2009.3.27) FBHEMRDIMEHEDIUHE
HEBDEISETTE. IS
[3] PCT/JP2010/068420 (2010.7.23) XEZEMNUZDRE A,
W OCARZEMORIGEE. /G
Osaka University ISIR 5
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Organic semiconducting materials

F—J—FK Keyword
BREX AR JCREEM Y

Carrier-Transporting Materials, Photo-functional Materials

bmfﬂﬁﬁ Application ;
BETLY OO (BN YIRS ERABED. HFILI O HFI0v) 1 #

i
HE
4
#
=
3

g
Qo
<
a

@

a

Organic Electronics (OFET, OPV) , Molecular Electronics =& HA
b B - BFENZHER
OFIAREEIAMDIER 1.7 10 AT
O8gEb. #BiTHOmLE. 5B, HEXRIH
#

KAt

D> t5E ($it) DS
BHMEDEEEZD FOLUNVCERUGIHTSOCEZEIELT, BF - XWEZE I DERD TORESD
KOBEH - 2FILY bOZIANDIGBARZT > TW\D. BERZERE UCHTREIRRRERICE D
BT D FMRIODERETEm. Wt - #E 2. RFRADIEZIT D,

%ﬁfi cLLH —1——
Au Au

Organic layer
Sio,
Si

0

[0) S ""—\ﬁl—"“ s (o]

F\v\_/z_ks SWF

F CeH HisC F
o 67113 13%6 o

BN URR

AHEAREER

HRICRUEE# NS VI Y PE#EAGEMICBIT D organic layer. 9F 0 A 7 COEIFERICEDN D
HZERWREULTWVD, FSVIRIVPKBEMTITHERE UTCERERIT DD, DFIAVTIFEFRELTE

MBI DDHKDS5ND,

(5% 2 Paper] (4% 5F Patent]

[1] Adv. Funct. Mater. 2013, 23, 439. [1]%5FE 1012-193516
[2] Jpn. J. Appl. Phys. 2012, 51, TONCOS8. [2] %5FE 1012-193416
[3] J. Fluorine Chem. 2012, 144, 51. [3] 5B 1012-051578
[4] Chem. Mater. 2012, 24, 3286. [4] 5B 2012-051968
[5] Macromolecules, 2012, 45, 4564. [5] #568 2012-034546
[6] Chem. Commun. 2012, 48, 540. [6] %R 2012-034550
[7] Angew. Chem. Int. Ed. 2011, 50, 11980. [7] %58 2012-050657
[8] J. Org. Chem. 2011, 76, 6604. [8] %5 2011 -267406
[9] J. Am. Chem. Soc. 2011, 133, 3014. [9] ¥FE 2011-194214

6 Osaka University ISIR
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Advanced interconnection materials

F—9—F Keyword

%
HE
g
=)
3

g
Q.
<
g
@

5_.

BHEBE., BV, BMATA7YvF. J«A N, TorvOvAIL—ray b
transparent conductive film, nano ink, Die-attach, whisker, electromigration S
BA =IBO
> IEASE  Application ER E
TUYFYR IV ROZSR, ERES. MREE. $BIU—RAR R ®
Flexible electronics, solar cell, lighting, IGBT CEI
b B - BIFENZHER
OBEEIRILF— fHEEK1.7100
O CO®HiHiE k1.7 10
1 I*

> B3R (i) OBE
FUYF YR TUo ROZSR(PE). /0 —8A s & O
BILY bOZoAMERAN, BAoseorsEgom<en = BT gl
EENB. PEQRANSE. BF vy, ABSEih. B, BHTFL 3 gSoa
E.BFII. ALVRT PV YRESEICDED (B1), /{T—% T e
BiElE, SIDEREIENRRANZ . SiC®GaN [CHEREN D, Z 17

.
ORy M2 28Ry b
JE?

DEREMD BRI SDORZIED. 11 FULF YR - ILIRAZ XD
KR IRFKDEF

> BikHER b 1B
1) /A Vo
2) BREEE(TORE)
3) B00°C B FAL ATl
4) AT U—IFA TR
(D4 AL, T bOYA T —Y 3 VER)
5) EEEMEE RIS (EERR)

CNOHMBEIMREFERICHAII TEHRRETIE. ERD SILAETTD

LERICOICDMAERFAZIT O TULD, 2 BIMHIKL B, 2D A
FARL 7= [E3&
[5® 3Z Paper] [4F 5F Patent]
[1] Microelectron. Reliab., [1] HFE2010-197771
52 (2012) 375 [2] 52010~ 1634565

[2] Nano Res., 4 (2011), 1215 [3] 5E2009-24435078&
[3] IEEE EDL, 32 (2011), 1424
(4] IEEE EDL, 31 (2010), 1467 BT st e 7
[5] Acta Mate., 59 [1] (2011), 7255 3:7 BRI ERIELTH LED SAMESAT

Uifeld Bt B i

Osaka University ISIR ’
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Printed electronics on nanopaper

F+—9—F Keyword
B, F/T7A)\—. TUUFYyRIVIMOZIR, RERERMYE
Transparent, nanofiber, printed electronics, low CTE,

$ [BA%E  Application
Flexible device, solar cell, paper display, RF-1D tag

i
HE
4
#
=
3

g
Qo
<
a

@

a

P B9 - BFEhDHR
OASADFERMELEBAERE OMDITODEHE - BEM - RIFFTM - EIRX L
OTSRAF v o EIMEE
m M
=Aft
D> 5 (20f) DB BADS )N

HERRARD/INA A YA THDEAF, 1B4-15nm
DOEIO—RF/T7AIN=THEHENTWD, Fhfc
SlE. @ADL/ T 74 /I\—ZBWLT.
TUF I TIEFTINA ANDIGRZEZHF T LD,

JUSFyR-ILOMOZORX
l y !l b
AR
i .

)o—2
FIIPAN——k

P EE- U<
CIO—2F /TP AIN—IF. 7S5 R HD 2150 20182 ETD
HAmRIIS I & A S 2 HDEHEEL 8 LTL iBEATRAE HUME

Do CDF /TP A7, EDLDHRIITEED
[T ®@h T & ASADKD ICESEIAMN - EEE R
THOD. MWDK ICHDEDDMENTED,

(5@ X Paper]

[1] “Optically Transparent Nanofiber Paper” M. Nogi et al. Adv. Mater. 21 (2009) 1595 -1598

[2] "Transparent Nanocomposites Based on Cellulose Produced by Bacteria Offer Potential Innovation in
Electronics Device Industry” M. Nogi, H. Yano, Adv. Mater. 20 (2008) 1849 -1852

[3] “Optically Transparent Composites Reinforced with Networks of Bacterial Nanofibers” H. Yano et al. Adv.
Mater. 17 (2005) 153-155

8 Osaka University ISIR
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Development of biomedical titanium alloys

F—D—F Keyword
FYVER. EFEARMEL KEMEER

Titanium alloys, Biomedical implant, Low elastic modulus

b A8  Application
BITATL—bk

Bone plate
b B - BIFENZHR

OEFBELAREREOEEERZTIDEFEAR (1VTSV N MORHECKD.
AV TSV MDEAICKOTEUDBRNB LUBEDALZIFHITED,

=
HE
g
=
3
(§’.
Q
<
o]
®
3

*
X A1k

D> 5 (5520f) DEE
FEVAEERF aLWEREEGHZE T DI, ALBEQOERFEBBAEM S (EREABME) & UTHR
INTWVD, LhUIEh e, BITOFY VEaeZRAWCALBIEERE LD DEEENFV EICKD, BAIC
KO TCBRNBSLUBEDHIEDELD CEPEEELE D TVD, HLADARIIL—TTlE. FYVEEZR
MR T DD RIEREH T DV TIIR LTS,

b EE- U<

MBTREEHAT BT &IC&ED boc itz 100y Ti-Nb-Ta-zr BA4E &
RRELSBIF & VARCBNTIF, B R - <111>
SFOEHIRIINFIT B T BN Uz, o 80
ZORE. T IEER 1 [ORT &S ICERHA w
238 < K7 L. S (1005 HHIICBLTIE, w0
B EABEOIERICENBHEERT o BN
B ET5 o fo. COBEEDIEL (100) Sz 40

R - ERE—>
BAERICIEE S U AR R ORI R
KO TCERBEBEDRY Y IER(EDTIRETH 0 102030405060 708090
BTEEFNICLTWND, B BV IR(Es B 6 ()
R AW B B OHRIREHTH LT

. X : &EAEF 2242 (TiNb-TaZr 5%)
B FRTED TN, BER DY L JROERAAIKEME,

(5% 3Z Paper]

[1] M. Tane, S. Akita, T. Nakano, K. Hagihara, Y. Umakoshi, M. Niinomi, and H. Nakajima, Acta Materialia,
Vol. 56, (2008) , pp. 2856-2863.

[2] M. Tane, T. Nakano, S. Kuramoto, M. Niinomi, N. Takesue and H. Nakajima, Acta Materialia, Vol. 61

(2013) . pp. 139-150.
Osaka University ISIR 9
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Fabrication of nanowires, the physical properties
and the device applications

F—7J—FK Keyword
BCHEB(E. BYr/ D1 viEisEs

Self-organization, oxide nanowires

b [GA%EF  Application

F/IVONAZIR - FIFATTAOX - F /A AFT5./0Y—, FU—=2F ) TFINA A EEDFRRTINAR
Nano-electronics, nano-optics, nano-biotechnology, green nanodevices
Bio-molecule detection devices

b B - BESNDHR

O10nm P CRRTDIEFHR OLLFREE 1 Hff (BREDLEER) [CRIERER
OEMEBIEE 1/10 5 (FELOER) [CXHEBEENIE

A
e "

i
HE
4
#
=
3
g
Qo
<
a
@
a

e 1|4

D> B (151) DI o B R
BRFCTIAEFRICBII DL PRI S F I N
RBONDKIC MOTNSEIRILF—
T=RTHICESHEBHND. ENFNEG
RIBRAEICIHHC RN U. BEEREESRE
IS PHEREZ LE o HH O IR S MU YA
BITOTCANEET D AMETIEIDK
SIFBEARDEE(CI LB s 70
ADFEZBEL. SREMT /BEks
TR - ET) A ABFZRIHT D
CEZBELTVD,

TU—VFITINAR
EEDTFNTI A R

D EE - L<H
> 25— SRR EMAL CREEER L. 2HOMKESATRET 55, SERETTIIES
D OBBICEFHERINET U, BIET A XITERLES /27 — L O— RITEemENE s, ENE
B NOOA7 D TI)VESERICKDERD 1 RTTHEEENET / MEIDERD T REE H D,

(5% 3Z Paper] [4% EF Patent]
[1] Nano Lett. 10, 1359 (2010) [1] %2009~ 168919

[2] J. Am. Chem. Soc. 132, 6634 (2010)
[3] J. Am. Chem. Soc. 131, 3434 (2009)
[4] J. Am. Chem. Soc. 130, 5378 (2008)
[5]1 Appl. Phys. Lett. 97, 073114 (2010)
[6] Appl. Phys. Lett. 96, 073110 (2010)
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Nanofabrication technique for
functional metal oxide multidimensional scale nanodevice structures

F—D—F Keyword
3RITF/EE. T/ EERESEE
3d-metal oxide, three dimensional nanostructures

b A%  Application

FEEEMBRIEM T/ BET MR, T4y ottm. aRELVY—
Functional nanodevices, nanophotonics, nanosensor

b B - BFENZHER

OB&EBT/INIR
OBRE - BHET /A X RE / 7FEH 100 - 1000 f&

i
HE
g
=)
3

g
Q.
<
g

@

i

KAt

D> 5 () DS
Ny IO BT /T ERMAY v T (88K - ANTOES - ATRFEERE) SZ/aU
e AR Z L U Kot U XZBEICHE U/ SEIER DA Ch . HeEtEBRLYICH
T, 20nm BLFD
DiREE (BTl
e L AL D H) i
%) ZRHBAEREICE
EERtINET /
AT =)L Kw MO
REEDIER I Z
HIZLTWD.

HREMEBRILMD VIV F R — VB RS /i

b EE- U<

BERFEUCT /EERIREMICKD. 8
+7 / UN)VTRE(CEBSIE S NEBEEY
>/ BB ISE & MEMS (Micro Electro
Mechanical Systems) #&ZF A TE 5,
KEBERZNODF / EBEEEIF. BEERN
BY T+ hZvoEREUT. B8R4
BRI VO DMEMS &I BRERFREEDS
BRERN Y- ENDERDEFCED,

ZnoF/ v 7 ABMME VO, MEMS

(5% S Paper]

[1] Appl. Phys. Exp. 6 (2013) 035201, [4] Nano Letters 11 (2011) 343,
[2] Adv. Mater. 24 (2012) 2929, [5] Nanotechnology 22 (2011) 415301,
[3] Appl. Phys. Exp. 5 (2012) 125203, [6] Nanotechnology 22 (2011) 185306 ,
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Basic research of topological insulators

F—D—F Keyword
AV NOZIR, EFIVEL1—F
Spintronics, Quantum Computation

b [GA%EF  Application

BER - BEEEENDEFT/\1X

Ultra-low energy consumption information devices
b B - BFENZHER

OBFT/\ 1 RDE&EE. EHEEN
OBIEHEBENAEVRTI A ADXEIR

i
HE
4
#
=
3
g
Qo
<
a
@
a

KAt

> B3R (i) OEE

3XTT ROV AIVERAIE. 2008 FICEBEOYENRBINCENDDFH UWEEDYET. TDEF
RO DAMERAFZRMEEDZH(C. HEFEBRACERZESHTVHNKREICEERD A iRz ofcE:
BIRENFET D, EVDBEFFHZER >TWVWS. COYEIF. FIFLEFRRICEAT S / —NILERODEER
ZHRZADFUWVWEESZRET O EN S, VFHEFEMICKEFMRRBENEETCVD KRR TIE. MROJA
JUBIBAA DI )L RUSBEEFERDIER EZNZHVERBREYEAE Z R b TUNILTTL. MROYAH
JUIBIRMADZIBZEI T EEBIC. TORBICEDWVWTC, WBEHDOAL VEHRBERZHIAT 22FNETF
HeeDREIEZBiE LTV 5,

D EE- U<

NROYA)UERER B DI E/FE FIRREZN A I NE (kD) 1
YA LI BRDEBHEEBTT /A APAEVRTINA A EF
‘ f#

RTINS R LEZEHFEE D EHHFINTNVD,

Zﬁv‘/ﬁlﬂ
RIIRGEE

(5@ 3 Paper]

[1] Z. Ren, A. A. Taskin, S. Sasaki, K. Segawa, and Y. Ando, Large bulk resistivity and surface quantum
oscillations in the topological insulator BizTe=Se, Phys. Rev. B 82, 241306 (R) (2010) .

[2] A. A. Taskin, S. Sasaki, K. Segawa, and Y. Ando, Achieving Surface Quantum Oscillations in
Topological Insulator Thin Films of Bi=Ses, Adv. Mater. 24, 5581 (2012) .

[3] A. A. Taskin, S. Sasaki, K. Segawa, and Y. Ando, Manifestation of Topological Protection in Transport
Properties of Epitaxial BiaSes Thin Films, Phys. Rev. Lett. 109, 066803 (2012) .
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Synthesis of TiO2 photocatalysts

F—D—F Keyword
FERT/ T - SRR - KBTI RIVF—

Semiconductor nanoparticle, Photocatalyst, Solar energy

> RASH  Application
RIBFECAE, KRFEELME, BRIERKZEMEE

Photocatalysis, Dye-sensitized solar cells

b Bt - BFENDMR
OXIRIVF—ZBRTOLADFMEL

BIS #H

=
HE
g
-
=
o}
o
o
=
=
o)
S_.

=114

> B3R (i) OEE
BHARHIC K> CRIBFEZS ISR T TiO2F /i FRE LDEZRINDHEPZENE LT, KE - 22
BB EZRVWCRZRELCWVD, Ffe. 7/ MAFORIKERE. & SICFRFOESEZT /X
T—=)UUN)VCHIE T 2 C & T ERDMREZIB A D IMEDRHAEICKII LTS, CNHOFHEMHIE. IRIE
FECAE, KERFEEIHE . BRIERAKGENEE . AT IRIVF—ZBTOCANDILENBEFSND.

D BiHERbD B3

TiO2 K AR (F. BN AXBREC K> TEFEEA
PEU. RAICIRE UeDFPA4 74 V= BIEET U
TWd, B4lF. BRI EZRAWNT. T02
N—RITESEERDIET. BFELADBRES
PIHEIESN. RIDELN@ EITHCEZEBH LT
WD, Ffe. SBREICEK > THREERINDFERM
BRI EZB—NTF - B—FUNLDERED
SEE5MNMC LTS,

[;@ X Paper] (4% 5F Patent]

[1] J. Phys. Chem. C (Feature Article) , 111, [1] ¥m2006-316047 EMEBEFBRHEBD
5259 (2007) . FOVEMBRHEHAA HEHH18 (2006)

[2] J. Am. Chem. Soc., 133, 18, 7197 (2011). 11.22.
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-]
#
¥}
my Synthesis of metal oxide mesocrystals
>
@]
% F—D—F Keyword
g EEBRIEY. FER, XVER. T/NF
o) Metal oxide, Semiconductor, Mesocrystal, Nanoparticle
T HIS #HH
=l b WASE  Application
NER, FERTINA R, KBEH - P —
Photocatalysis, Semiconductor device, Solar cell, Sensor
> B - BEFINZHR
O¥ - BRIRILF—E|TOLRAOEMEIL
1 l*

KAt

> B3R (i) OIS
AVIEREF. BRET /AT ZeaBEN DRANCERS &R / RTESRDI ETHD. &F
BRE) A VSRR, SR/ RFHRANICEOR FETHA—TEICE LTS ZED OEIREETHIED
AREEEZBDNTWVD . ZTDIEHIFTC/FREBEEMEIE UTRIBZ LK B2 BN & UTa R, KfEhdE
DOHEZIRZRTF. UFILAFT/I\yT—, B —ZFORILVEZELANEEFSNTULD,

D EE- U<
4l RIWVERZER ECTRIESEDET
T F /A= R A ZDOTO MR FHERE
D ORBAIMICERE LIe YA 2 0% — MNLTA X
DEABTO2 AVERZEM T DT EICHKRITL
foo BFEUTC TiO2 X ViEERIE. ERD X VG5

HRAFGEREEEELTH, Fo, Himg - T
SEHDRREDOLEEROT /HFREER2 _ ; ‘
B FBNC DD STz, TG, ARG [HEERET 52 vkR |
Lo THEUIEBEHA Vg A SR

ETEDLITERLTWVS,

[/ 3Z Paper] (4% 5F Patent]
[1] J. Phys. Chem. Lett., 3, 1422 (2012) . (1] %fE2012-018148 BLF I A ViES.

HEHH24 (2012) 1.31.
[2] KFE2012-1106879 &HTRES /HFiBE
TiO2 X ViE&. HRHH24 (2012) 5.14.
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Fabrication of nanoparticles in polymer thin films by photochemical reactions

F—D—F Keyword
EFEF/NF. ZXRTNI. XRIH. VIRTUZI
Metal nanoparticles, 3D micro fabrication, photochemical reaction, soft materials

b A%  Application
IVIhOZIR, ZRTHMEHR. = RITERFTF. YAIORB. Y(70VY VRADOEMINTEE

Electronics, 3D fine wiring, 3D recording device, micro flow channel, microscopic fabrication for micromachines
b B - BIFENZHR
O=rTZEICEEICERT/NF7 LA Z/ER

BIf 15

=
HE
g
-
=
o}
o
o
=
=
o)
(i

R A(LElR =::114
\
D> w5 (52f) DEE

BNF/ EB; S HFEAGMENRREEERN. XENMEZRT CEERLKASNTLS, 8nFHIC=R
TNICERBT /HFZERT D ENTENRX, JUFVTIEB=RTIVI S OZIZAPEEBEEEXAEY.
HEMEEANDILANAFCED, 2EEDFEOMIEEZRN T 22 -1 —ZBUL BT /KTFD
=R B R ENEREM DR ZIT o T D,

P EE- U<

AIRED KRUEREA 7 U ZZOHIESOEAIC. EROEFD 2 DDU—T—KZRFITDHIET. TDRR
[CETTHZD ORI NIVEDHERZER ST, EBA AV ZETUCERT /HFZIERTED. XN
ZEINT CEICR D TR EEICBEICERT /T 7 VA ZER TS ENTED,

n
VIS laser Formation of
gold nanoparticles
(5% X Paper] (4% 5F Patent]
[1] Adv. Mater., 20 (18) , 3427 — 3432 [1] %BE2008 — 161367 L—HF— 3 RTTHINT.
(2008) HBER H20 (2008) 6.20.
[2] 45EE2008 — 276335 2EY 525 —DIER
#55%. HBERH20 (2008) 10.28.
\_ J
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ZE I N EHRIR

AEOREZ)VEEAIF SPRIX

tEEMEIL=

F—9—F Keyword
AR Z G, AEORFI)VETF. XEEEEEY

i
HE
4
#
=
3

g
o}
<
a

@

a

b ASE  Application

T7AVTZAIA EER. BE. &8
Fine Chemicals, Medicines, Agrochemicals, Perfumery

b B - BTN HER

O7OtERDEERL - ETRILF—1E
OFREAZ B EEYRECDIIDERLEERFE

D> t5E (i) DS
DEEEEEEY] 3. EERPEELEBRHRICHERT
RIFIBLWEHRICHBIN WD, KIRETlE. 2EDFSIL
BEDNOREODNZEHLEYZEHTE, 3% - IRIFFHEMNME
[CHENTLDMENANEERRMORHZR > T\ D,

P EE - L<H
B GBI & BRI AEAROWRBEIR CBT. &

[CEBE 152 DIEMEE S THRIREOEE CH D, TIN5
ERENICEGTDDDIEFIIVEMFTHD., TDOBEBFH) - 1T
B RIEEIC T A VBT EICED. FERBEDRIE
HORENEE_ LZERITTED, ANAETIE. 2DDEH 1 DD
RFE#E Ut AP OBBITEM T 31 RN SRR B R
[CHEERIFTTCEB U, AEOEF S )VEIFSPRIX ZER I 58t
BRAZERIARZERR LU CWVWD, MICEHNDITWNA Y A+
VU ERAERE LTEDSPRIX(E. [BIBEKZ O8] &
MEWo RF—H] [CHAKR T DEFHNERINEZFIDEREICS R
B0 BT, SIS HEE AT T VS5 U™ [ & DRI
B <. BE0D+ S )LERIF Cla Bt s\ R E s Fe T4
ET D,

(5% X Paper]

Development of asymmetric catalysis using SPRIX ligand

Catalytic Asymmetric Synthesis, Chiral Spiro Ligand Optically Active Compound

#H RHEO
wmE

I fiE

KAt

IR A S B
Z‘iﬂi
aE@ (O
-

MLWREAREEEMICER

[1] Bull. Chem. Soc. Jpn. 2009, 82, 285-302 [4] Org. Lett. 2010, 12, 3480-3483.

(#a5%) . [5] Chem. Commun. 2010, 9064 -9066.
[2] J. Am. Chem. Soc. 2009, 131, 3452-3453. [6] Adv. Synth. Catal. 2011, 353, 1067-1070.
[3] J. Org. Chem. 2009, 74, 9274-9279. [7] Org. Lett. 2011, 13, 3506-3509.
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RIERAERI T ATRIRORFES
FoILEIT 42T T70OvIDRIE e

Development and application of chiral acid-base organocatalysts

F—D—F Keyword
BRI A SN, AR FAZME. XEEELEEY
Catalytic Asymmetric Synthesis, Chiral Organocatalyst Optically Active Compound

#wH RO
b IGASH  Application wE B

T7AVTZAIA EER. BE. &8
Fine Chemicals, Medicines, Agrochemicals, Perfumery

b Bt - BIFENZHR
O70tBRDEFERL - EIRILF—b- - REEERL OFREAEFHEEYRARICS
[FHERTERFE

RHI{t

D> 5 (5520f) DB
BISEIEKS FAEMEZ HONE. AAEOSVERRTEARZZR(CHETED. EEREHICHIT
BHRBRBIAREFME S UCTHEFEIND,

base
unit

NG " NHR'
OO N_Q ! Iy Hoom ' SO
3 Ph
OH acid Ph Cone Ph & COH °
O O OH units =N

PH

[e] acid-base RHN O epoxidation B-amino acid
NRT organocatalyst = :gz'z;?:’:e formation [3+2]cycloadditon
e 2
A" TH | R excellent yields Ar R~ NHR!
up to 95% ee NHR
imine enone Cone OH S NHR' NR!
2 CO; Me
/'\r » Ph)\ﬂ/co;Me
cross-
# coupling

dlhydmxylatlon s

P EE- L<H
B EERIEED 2 DOMEMEZ ATOAEZERICERICEATDCET. REESEEEHRY) FAE
MIEE 152, BEOEHLICSEN  SHEL 7 X ES < BEE UKL, KMEERND T ET. BT
AFBGEARBNAIVRZIMEED S RINEDE WV EE T KB ERESE D ENTED, CNZE
BERISAGATNE. FRO& S HAMEOS S FEREEECAMTE S,

acid—base R2R1 E o NTs acid—base
nrganncatatysr iNe) ¢ . A crganocatalyst R
o B e Ay
R? | : o O ~CO,R'

a-methylidene- ' tetrahydropyridine rsomdohne
y-butyrolactone |

(5 32 Paper] (45 5F Patent]

[1] J. Am. Chem. Soc. 2005, 127, 3680. [1] ¥B82006-28021.

[2] Angew. Chem. Int. Ed. 2010, 49, 9725. [2] Patent No. US 2006 -009646.

[3] Chem. Commun. 2011, 47, 9227.
[4] Angew. Chem. Int. Ed. 2012, 51, 5423.
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F—RIESTE(CRDYIETRIE
tl: gg&g T/ Hae T

First-principles predictions for materials design

F—D—FK Keyword

s
HE
;72{
=5
3
§".
Q
<
o]
@
i

E—REEE. LT - EE. Bt BIEE. FEM. LREE. KRITEYE
first-principles calculation, phase stability, bonding nature, magnetism, superconductivity, ferroelectricity, optical properties, hydrogen-storage materials
IABEXO
> IGASE  Application B HE
ME - ME - TINA ZERE H.IW iﬁ%
materials, devices design HHE &E&
P B - BFEh DR
OFPEDERET. T\ AEKBEDFREE - 1=
OYEFIREEDRZA
1 1*
EHI{t

D> R (0t D
BEFNZOE—RBICUMUCEGTFEACEDE. &
FOBETFREZASNITDEICL > TYERREDLRE
BEPHEZRA - TALU. TORBEEEBZARND &I
KOYE - MEIERETDIESH Z15 D,

D EE - L<H
WEEEDBE DB ONBEROBTHEDE ST
WEICHDMICK D TRESN TS, HALlF H—[RE
BETFRESEICKIDIRCTERER - RERZNRE LY
M HIETORERRBICEET DMARZED TS, FHICHE
IEEDEATVND FEY IR EUTIF, KREFEPER. R

. e N CKBETEME T EZTRT
E> hOZ O X T )\A R IL AT g7 R E Rashba $R. DB B KA DRT

BEICKDIMEHRR. BEEMFBORENRZEI SOV

WF 704 v IRR FELFHIENTED,

[5# X Paper]

OKRETEYER) [4] H. Dekura, K. Shirai, A. Yanase, Phys. Rev. B
(1] T. Tsumuraya, et al., J. Phys. Soc. Jpn. 81, 84,094117 (2011) .
064707 (2012) . (kERashba®i%) RILF7IO040YIRFR)
[2] A. Takayama, et al., Nano Lett. 12, 1776 [5] K. Yamauchi, P. Barone, S. Picozzi, Phys. Rev.
(2012) . B84, 165137 (2011) .
(BEICKDFMEIERER) [6] K. Yamauchi and S. Picozzi, Phys. Rev. B. 85,
[3] K. Shirai, et al., J. Phys. Soc. Jpn. 80, 084601 085131 (2012) .
(2011).

I 8 Osaka University ISIR



=

ZEATRZ AU
AR B FRENIXZ i

Shallow depth of field camera using polyhedral mirror

F—9—F Keyword

=
©)
3
Q
=
>
_'
(9
(@)
>
=]
o
o
«Q
~

FIRREE SRS, o0, OVEa2T—Y3FIVTI+r TS T
Hemispherical confocal imaging, synthetic aperture, computational photography
J\RK BRSO
P> ESE  Application I
TEER, WiBIRSZ Microscope, tomography
b B - IFENZHER
O#FIKRDERROIC KD BimICIKWEEFIEE (1mm LIF) DXEIR
OEIES, e Y =8
*

KAt

D> 58 (i) DS

V=D, HAREDRTEDHZHRT UKL D ELTH. ZOFHICHDMHENEOTUE D, Fle. B#iF
[CROTIF BHRUCWVEITEN SHE SNEREHHEEL L TULEWN MEBRICIEDOTULE D,

AR &, JRBICERE U2 ERIRIC. hXS - TOIV I I ZEHIEDE DT ET. HEDRITEDI A =
BRICEIfRE T 2 BDTH D

b EE- U<
JOVIOINBERETD/IN\I—VZE —E SHE
BCRETSETDHIET, WRY—VZHRILE T DFIKE
LICBHDOERTOI I ITIZEET D ENTED.
CNICEKD., FIKRDOKRELHEOZER TE. BHEFRAR
MBI R DTS 155

(5% X Paper]

(1] ENE— @RS, 525 SAY A TANb MTFRZ. J\KRERE., "BREEGZAVCHIRRHEERIRY . BIROSH -
B> RID L (MIRU2010). July 2010,
(2] @RS, SAY2SRAI. N\ARRE. "BEURERDS A hS 2V ZR— SO BIRORH - BEY 2V RID L

(MIRU2010). July 2010,
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T

JLFEEESZIEDICHD

CRAEFEI S — BAMEEAT AT
% Gait verification system for supporting criminal investigation £
% F—D—F Keyword ggj
3 HAE. EASRE. BHREE. #F Nt
=l Gait, person authentication, criminal investigation, expert evidence
> I\ O
< $ WASZE  Application ’fﬁlf ﬁ;é
E Al X8
Criminal investigation aE8 Bz

b B - BFENZHER

O BIRAXASICROTIEALBTHEDHTICIDAYDOR—MEEEICLD. LREEZZIET D,
O —MROBESNITOSEREES AT LZEET D,

KAt

D> t5E ($it) DS
FSEFOENMNEICE D EAFREHZA CH D SHBREAAMIF. DA ST SENICBFTC O AR REEME—D4E
FIBEHR U\A A A NITR) THO, BF. FEZEDHTVND. AARICEVNTC(F. NI THEERAZEFIE
FBDMEREDTo>CL e, HFBRICKDAYETZ. GUIZRBATCV AT LAEUTHEEL., I\ r—I{kddT &
[CRD. —RDBES(CKDBLVFA. RO, TNICKDBERI/FIECFEEEZXIEIDCEZENET D,

D EE- U<
RKIATLIF. WROEBHFS 700, VILT Y o

NERS A POY. BRSEEY 1 - —EEEE = u B
J1—ILhBEBCUIF T —o 30 E LTS =7 = e

NTL2. EMREE. BEREE BUAN. BE oo o | o e oot
L E VN Tk ST, AR T B T2, = *“ B
BEEHRET L OB 2+ J M EH LT =Y

o T, ZTNODIWRZZEEBLTC. SEOEEAT— ;
IXR=X(CEDNT. KABHBEXR (HFBRICLDAY T

B i
DE—1) EBHT B, nn n E

£
L

E 8 8 & %
s

[/ Z Paper]

[1] SR, WK E. ERIE. A?KF%E LRBETIEDICHDOSHEICEDLAYPHEEV AT L 51860V E21—FE
VIVEAA=IAT A THER pp. 1-10. A 3A, 2013

[2] H. lwama, D. Muramatsu, Y. Makihara, and Y. Yagi, “Gait-based Person-Verification System for Forensics,”
Proc. of the IEEE 5th Int. Conf. on Biometrics: Theory, Applications and Systems (BTAS 2012) , Paper ID
49, pp. 1-8, Washington D.C., USA, Sep. 2012.
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dAvEa—d7ZRAWVeT—5hod

SASS Az AERBIRSD R
= %D DIE}‘Z %ﬁ, =
Learning and knowledge discovery from data using computers S
a
F—D—F Keyword %
F—IIAZT. BEwmEE. AERER. ES0E. sEt @
Data mining, Machine learning, Knowledge discovery, Signal processing, Mathematical optimization g_
B2E [& O 8_
b [BASE  Application BO B <
BERMERRESDeT IV VI PHERREMZE, B2, BRrxy NI—0, RE- BK BF
UROEE, EE tFaUT1— YT T1V0 SRS E BLEDBICRIITRILARER SR S

Application to scientific study, information network, quality/risk management, medicine, security,
marketing and finance.

b Bt - BIFENZHR
BEOHERBMEDEMRS ORBEBREFICETDIHEZIAANLSEMICERE
OERDERMDBREETIFHD A LD e EMPEIERZRR

1 ﬁ
KA1k

D> 5 (5520f) DB
JVE 13— K CERIET D SDAHEDFRHMD PEEZIEDIHD. T—INA ZV I NUA]
BEBEMEINDHR T EPEIMMOIATFEREZ U TS, TNICIFEAIEIRR, /3R, st BRetE., 7%
R—=A, ZTNoZ@E UER. FA &it. VAT LY—=IUH'EFEND (TR 188R). THFNAfELUTIE.
EE HZ(CUDHBORRE LY —T T« Y IHHORERR . RBEA—)LDRAEENZETF 5N,

e TR N AP 2T
M. =1 LI LTI I=5T
AR IS I8 W IYeSUDY
e, - . P— e aem s i e
I TTT=TS i \am— AT ra - T e A i TR A= 71 T=
TR 2aie TV " 1 PO e v W v ¥ e T wi
x  a w s erm wn — e N VAR e PP il S S ks e BD o
=€ Th'ETXaarl i/ - AT MR T B EHIATIE @A 1 20 1 =%
TN wiviibw 7 WS Oy /W o TRorERZT 1 0.0 ?
Y | <~ WA\ e fd = ) A wr p 0PN e gl I PRI
by W\l 7 ENME I o WINT T 7 10 haHETR
R ] LA, WA S .
Ry . AY . WA —_n _ N o
r< YO L AL N L0\ WR [ ar—ay Lo WA R i
IS il s A A/ WE — R AN e T
-~ -~ I Ny 4§ . v = A s
Ve NN NN AN Y 2 VL
/ NTEN NN SRS Y \ 4 g T 79 J—
PRSI S — . /A W N
KSR OS N — = Can AUNA W 7
[CSC TIANSNS N - =8 N VA W 7 — N\
AN NN 4 AN & W W / | ) — \
e - I 4 AV F W W /| e\
xXB s r . | 4 - - W oy [S— \
o 14 »ia & . u WA oy — 1 1
REEI A - Vb N Y — A >4\ WA P VAN U —" R 1
TIEr T A S0 | fr=xy A v e v\ WA AEERA 0 N( /—\ 1
< = A ==Y W el 1N 1
— \ao A— N \\i/ W MWFY 1 I
= | ) D . e F -s»5 A .~ A ]
= kL m7 i l ¥4 — i W \ 7
o BP=— ki, P4 I._ —~FV )y 1§ \ s
R - no T A Ml N\ =D L ™Y
| 7w | el e~ [ | L I I AP af )
s e 11 | .- a = 7
. — 1/ r P § .
\ IR . BB cgam= /NS O L
N B ety R
S S o
[ el —_— 5 Soh A
K1. F—a~x1 =27 FEEROBZE
= =
(5% X Paper] (45 5F Patent]

[1] S. Shimizu, T. Inazumi, Y. Sogawa, A. Hyvarinen,
Y. Kawahara, T. Washio, P. O. Hoyer and K.
Bollen, DirectLiNGAM: A direct method for
learning a linear non-Gaussian structural
eguation model, Journal of Machine Learning
Research, 12 (Apr) :1225-1248, 2011.

[1] K5R2007-301025 ZRITT—I DA 2R
LT —YNEE. NOTOJS A HFEA L BiKR
FEANKIRAZ. FFE | EORE. S 23 BRE
5
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BT — A =R
BB (DI TR

Data mining for revealing damage phenomena in a fuel cell

F—D—F Keyword
JEREIEIRE. Acoustic Emission, BI{R{k
nondestructive inspection, acoustic emission, visualization

b [GASEF  Application
BB CMARIE NP 2EFED FOLENEDEEBIZOEE. BER

solid oxide fuel cell, all solid-state Lithium battery
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Ontological engineering and its application @& . %
F—D—F Keyword %
Fvhov— 8
Ontology : =
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P EASE  Application = =T 8

BE =RE

BEE K. Y—EATZ. EESH
Manufacturing, Service engineering, Medical domain
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Optical tapered fiber
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5
Al
[ )
%
i
=
)
5
=
D
E
3
N
.
Q.
5
w

B/, 9. KT 7A/)\—. EHEl 3
Fluorescence, Spectroscopy, Optical Fiber, Sensing ‘-.-.
A i
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INAA X ECIIVI, (kEREIIVT BE 257)
Bio-sensing, Photochemical-sensing
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Generation and applications of high-intensity terahertz wave
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F—D—F Keyword
=R TIANILY. BREEFLU—Y—. XKiBEIe—LV M
Far-infrared, Terahertz (THz) , Free electron laser (FEL) , High-intensity coherent radiation
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b IGASH  Application M EsF
JAAFH/ 09—, F/75/ 09—, ER. #H A% R
Biotechnology, Nanotechnology, Medical care, Materials N B8
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Electron Beam
Undulator

Mirror

Optical Resonator

(58 X Paper]
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Understanding of quantum-beam-induced ultrafast phenomena

F—9—F Keyword
EFE-LFEBEERIRER. 7T LAMYE/ILR - EFE—L. BEHRLEE
quantum-beam-induced ultrafast phenomena, femtosecond electron beam/laser, radiation chemistry
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% [GAZEF  Application s
MERIS, BRFE—LRE, 7/ T7TUr—vay EE FX
Material science, quantum beam science, nanofabrication = =
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[1] T. Kondoh, J. Yang, K. Norizawa, K. Kan, T. Kozawa, A. Ogata, S. Tagawa, Y. Yoshida, ‘Femtosecond pulse
radiolysis study of geminate ion recombination in biphenyl-dodecane solution” , Radiat. Phys. Chem., in press.

[2] K. Kan, T. Kondoh, J. Yang, A. Ogata, K. Norizawa, Y. Yoshida, ‘Development of double-decker pulse
radiolysis” , Rev. Sci. Instrum. 83, 073302 (2012) .

[3] T. Kondoh, J. Yang, K. Norizawa, K. Kan, Y. Yoshida, "Femtosecond pulse radiolysis study on geminate ion
recombination in n-dodecane’, Radiat. Phys. Chem. 80, 286-290 (2011) .

[4] J. Yang, T. Kondoh, K. Kan, Y. Yoshida, "Ultrafast pulse radiolysis”, Nucl. Instr. Meth. A 629, 6-10 (2011) .

[5] J. Yang, K. Kan, T. Kondoh, Y. Yoshida, K. Tanimura, J. Urakawa, "Femtosecond pulse radiolysis and
femtosecond electron diffraction”, Nucl. Instru. Meth. A 637, S24-529 (2011) .

[6] K. Kan, J. Yang, A. Ogata, T. Kondoh, K. Norizawa, Y. Yoshida, “Multimode terahertz-wave generation using
coherent Cherenkov radiation” , Appl. Phys. Lett. 99, 231503 (2011) .
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Study on radiation induced chemical reactions at extreme conditions

F—9—F Keyword
EFE—-L. SERE. BERFRE, REHRMEE. 6 - BOBWEIR

Quantum beam, high temperature and pressure, "‘-}'h

supercritical state, radiation chemistry, treatment of toxic/persistent materials EB Wik

> IGEASE  Application

RIERZ. BEFPKERE

Environmental science, Water chemistry in nuclear engineering
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Analysis of reactions induced in materials using quantum beam

F—D—F Keyword
Resist, Nanofabrication, Lithography, Quantum Beamradiation chemistry

$ [GASEF  Application
FBEERUVIST4. VIZABHE
Semiconductor Lithography, Resist Materials
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Application for life and medical science
and development of novel materials by employing quantum beam science

F—D—F Keyword
REHR. ETCTFEE. BEEESDF /VUVASIFUIR
Radiation, Gene Damage, Functional Polymer, Pulse radiolysis

® [BAS%E  Application
EREZHT. B0 FMHIOMKEETME D FERETE. BLTFER

Diagnosis, Functional Evaluation and Molecular Designing, Gene Resource
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Early Stages of Radiation-Induced DNA Damage
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[1] Direct Observation of Guanine Radical
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using Pulse Radiolysis, Kazuo Kobayashi
and Seiichi Tagawa, J. Am. Chem. Soc.
125, 10213-10218 (2003)

[2] Photogenerated Hole Mobility in DNA

Measured by Time-Resolved Microwave
Conductivity, Ryuhei Yamagami, Kazuo
Kaobayashi, Akinori Saeki, Shu Seki, and
Seiichi Tagawa, J. Am. Chem. Soc. 128,
2212-2213 (2006)

[3] Formation of spectral intermediate G-C

studied by pulse radiolysis, Ryuhei
Yamagami, Kazuo Kobayashi, and
Seiichi Tagawa, J. Am. Chem. Soc. 130,
14772-14777 (2008)

[4] Structural basis of interprotein electron

transfer for nitrite reduction in
denitrification, Masaki Nojiri, Hiroyasu
Koteishi, Takuya Nakagami, Kazuo
Kobayashi, Tsuyoshi Inoue, Kazuya
Yamaguchi & Shinnichiro Suzuki, Nature
462, 117-120 (2009)
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cation radical in DNA The Importance of
Adenine Cation Base Stacking, Kazuo
Kobayashi, J. Phys. Chem. B 114, 5600
-5604 (2010)

Direct Oxidation of the [2Fe-28]
Cluster in SoxR by Superoxide: Distinct
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mediated Signal Transduction, Mayu
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Kozawa, J. Biol. Chem. 287, 35702 -
35708 (2012)
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Visualizing chemical reaction by metal nanoparticulate catalysts

F—D—F Keyword
ESEF/MFHE. CORERIG. h—RYFH/Fa—T
Metal nanoparticulate catalysts, CO oxidation, Carbon nanotubes
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$ ASE  Application SH BA
AIERIZ. /7 0/0Y9— ZUHMEME. @5 EFT/\AR

Catalyst science, Air purification catalysts, Nano-composites, Electronic devices
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[1] H. Yoshida, S. Takeda, T. Uchiyama, H. Kohno, and Y. Homma, Nano Lett. 8 2082 (2008)

[2] T. Uchiyvama, H. Yoshida, Y.Kuwauchi, S. Ichikawa, S.Shimada, M. Haruta and S.Takeda, Angew. Chem. Int.
Ed. 50 (2011) 10157

[3] H.Yoshida, Y. Kuwauchi, J. R. Jinschek, K. Sun, S. Tanaka, M. Kohyama, S. Shimada, M.Haruta, and S.Takeda,
Science 335 (2012) 317.

[4] Y. Kuwauchi, H. Yoshida, T. Akita, M. Haruta, and S. Takeda, Angew. Chem. Int. Ed. 51 (2012) 7729.
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Development of biosensing tools by engineering of luminescent proteins

Theme

» F—TJ—F Keyword
=L, (EEFRSE. FHRl. £IEHEE
fluorescence, chemiluminescence, imaging, physiological function

> A% Application
INAFEIIVT, INAFARX—=I VT, BEHER

biosensing, bioimaging, microscopy
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(5% X Paper] (4% 5F Patent]
[1] Saito K et al. Luminescent proteins for high-speed single-cell and [1] ¥5EE2012-257426 HZFEM
whole-body imaging. Nature Communications 3, 1262. 2012 B BLO. AZBEMBEOA —
[2] Chang Y-F, Arai Y, Nagai T. Optogenetic activation during detector TH—NAEE
“dead time" enables compatible real-time fluorescence imaging. HEAE | HHAC. KHEA

Neuroscience research 73, 341-7.2012
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Medical devices

[;*—U—F Keyword
193FHfT. BoF. 904IVA. PUILGT Y
Single Molecular Technologies. Genome. Virus. Allergen

b ASZEF  Application

DNA V=0T —, DAIVABETINA A, PUILTVERTINACR
DNA Sequencer. Virus Diagnostics Devices. Allergen Diagnostic Devices
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[5& X Paper]

[1] Identifying Single Nucleotides by Tunneling Current, Tsutsui, M.; Taniguchi, M.; Kawai, T.
Nat. Nanotechnol. 5 (2010) 286.

[2] PCT/JP2011/054631, Taniguchi, M.; Tsutsui, M.; Yokota, K.; Kawai, T. 2011438 1 H
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for gene analysis

F—9—F Keyword
BIEF. D1IVA. 2
Genome, virus, diagnosis

} A%  Application
BIEFEETYH

Diagnosis kit for genetic analysis

b B - BIFENZHER
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Development of rapid, accurate, and cost effective technology
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(5 3Z Paper] (45 5F Patent]

[1] Secondary Structure-Inducible Ligand Fluorescence Coupled with [1] 82008~ 125425
PCR, Takei, F.; Igarashi, M.; Hagihara, M.; Oka, Y.; Soya, Y.; Nakatani, K. [2] /E2010-054658%
Angew. Chem. Int. Ed. 2009, 48, 7822-7824. [3] ¥FE2012-515515.

[2] Competitive Allele-specific Hairpin Primer PCR for Extremely High Allele
Discrimination. Takei, F.; Ilgarashi, M.; Oka, Y.; Koga, Y. Nakatani, K.

ChemBioChem 2012, 13, 1409-1412.
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Mechanism of bacterial multidrug resistance

» F—TJ—R Keyword
ZHEIME. RRE. (E2EE MERPRE

Multidrug Resistance, Virulence, Chemotherapy, Bacterial Infection

bﬁ" Fﬂﬁ'ﬁ Application
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Treatment of Infection
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(5% 3 Paper] (45 &5 Patent]

[1]1 J. Antimicrob. Chemother. (2013) in press. Cooperation of the (1] #FE 2006 -294558 i3
Multidrug Efflux Pump and Lipopolysaccharides in the Intrinsic BRIADEYFEHE AR TTE.
Antibiotic Resistance of Salmonella enterica Serovar Typhimurium. KOZDFIA

[2] Nature 480 (2011) 565 -569. Structures of the Multidrug Exporter (2] #5FE 2011-200036 fiE
AcrB Reveal a Proximal Multisite Drug-Binding Pocket. FICFERDMEERZMED

[3] Science 307 (2005) 864. Bacterial Multidrug Exporters: Insights into BEHESKLOCZNICHAWVD
Acquisition of Multidrug Resistance. AT I

[4] Proc. Natl. Acad. Sci. USA. 102 (2005) 2862-2867. Dissecting the
PhoP Regulatory Network of Escherichia coli and Salmonella enterica.
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Structural basis of the function and inhibition of bacterial multidrug exporters

- F=D—FK Keyword
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Multidrug exporter, multidrug resistance, crystalography

b‘ A%  Application
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Protein-targeted drug development, Structure-based drug design
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(58 X Paper]
[1] Nature 480, 565 -569 (2011) Nakashima R. et al. Structures of the multidrug exporter AcrB reveal a

proximal multisite drug-binding pocket.
[2] Nature 443, 173-179 (2006) Satoshi M. et al. A, Crystal structures of a multidrug transporter reveal a

functionally rotating mechanism
[3] Nature 419, 587-593 (2002) Satoshi M. et al. Crystal structure of bacterial multidrug efflux transporter

AcrB
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Discovery of a drug that is targeting a novel lipid mediator transporter.

Theme

\; F—9—F Keyword
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Immunosuppressant drug, Lymphocyte, transporter, inhibitor, lipid mediators

b ASZEF  Application
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Drug discavory
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[5® 3 Paper] [4F 5F Patent]

[1] The Sphingolipid Transporter Spns2 Functions in Migration of Zebrafish [1] HE2008 —-245177 R
Myocardial Precursors, Science 323, 524-527 (2009) Tq>3do1 —UVEOD

[2] The sphingosine 1-phosphate transporter, SPNS2, functions as a HR STV AR—5—9F

transporter of the phosphorylated form of the immunomodulating agent
FTY720, J Biol Chem. 286, 1758-1766 (2011)

[3] Mouse SPNS2 functions as a sphingoshine 1-phosphate transporter in
vascular endothelial cells. PLoS ONE 7 (6) : e38941 (2012)
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Drug discovery based on diterpene glycosides

F—9—F Keyword
dFLz=o, Y3090, 9MeEE, 4 v5—Jx0V
Cotylenin, Fusicoccin, Differentiation induction, Interferon

} A%  Application
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Anti-cancer agents
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[5# X Paper]
[1] A structural rationale for selective stabilization of anti-tumor interactions of 14-3-3 proteins by cotylenin
A, Ottmann C.; Weyand M.; Sassa T.; Inoue T.; Kato N.; Wittinghofer A.; Oecking C., J. Mol. Biol., 2009,

386.913-919.
[2] PCT/JP2010/051637 12-FTA4FI TV 00 VIEHNEFERD IUTORE. MEEER. H L5/, JLEEF.

AERX. E4HSE. 2010F2H82H

[3] A novel fusicoccin derivative preferentially targets hypoxic tumor cells and inhibits tumor growth in
xenografts, Kawakami K.; Hattori M.; Inoue T.; Maruyama Y., Ohkanda J.; Kato N.; Tongu M.; Yamada T.;
Akimoto M.; Takenaga K.; Sassa T.; Suzumiya J.; Honma Y., Anti-Cancer Agents Med. Chem., 2012, 12,

791-800.
Osaka University ISIR 3 ’



AR T F SRRV
RRAVE X SRARAA —

Novel catechin derivatives for anti-infectious materials

» F—J—FK  Keyword
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Catechin, Virus, Bacteria, Prevention of infectious disease

b eASZEF  Application
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Hand sanitizer, mask, filter
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(5% 3 Paper] (45 =F Patent)

[1] Broad and potent anti-influenza virus spectrum of epigallocatechin-3 [1] $5FE2008-023196. PCT/
-0- gallate-monopalmitate. K. Kaihatsu*, S. Mori, H. Matsumura, T. JP2009/051721 EFaakE
Daidoji, C. Kawakami, H. Kurata, T. Nakaya, N. Kato, J. Mol. Genet. =
Med. (2009) 3, 195-197. [2] %2009~ 178747. PCT/

[2] Antibacterial and antifungal activities of new acylated derivatives JP2010/062952 #i & A,
of epigallocatechin gallate. Y. Matsumoto*, K. Kaihatsu*, K. Nishino, fb 14

M. Ogawa, N. Kato, A. Yamaguchi. Frontiers in Antimicrobial,
Resistance & Chemotherapy (2012) 3, 1-10. fi2%#
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Catalytic mechanism of copper amine oxidase on the basis
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Active site, Conformational change, Catalytic mechanism, Drug design
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> IGASE  Application BE =T
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Medical field, Diabetes medicines
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(5@ Z Paper]

[1] Copper Amine Oxidases: Structures, Catalytic Mechanisms, and Role in
Pathophysiology, CRC Press, Taylor & Francis Group, Florida (2009) .

[2] Taki, M. et al. Biochemistry 47, 7726-7733 (2008)

[3] Moore, R.H. et al. J. Am. Chem. Soc. 129, 11524 -11534 (2007)
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X-ray crystallography of bacterial signal transducing proteins
and structure-based inhibitor design
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Two-component system, Biofilm, Signal transduction, Drug design
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Medical field, Antibiotics
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5 X Paper]

(1] BAEFE (78 18H&T. &mik 14mE. #HA5RR 1 E)

[2] Watanabe, T. et al. Antimicrob. Agents Chemother. 56, 3657 -3663 (2012)
[3] Doi, A. et al. Biosci. Biotechnol. Biochem. 74, 1901-1907 (2010)

[4] Okajima, T. et al. FEBS Lett. 582, 3434 -3438 (2008)
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Development of novel treatments using glycosaminoglycans
in exacerbation of COPD

» £—IJ—K Keyword
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Chronic Obstructive Pulmonary Disease (COPD), Glycosaminoglycan, FUT8, MMP -
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Medical filed (Prevention and treatment of COPD)
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(5% 3Z Paper] (4F 5F Patent]

[1] Wang, X. et al. Proc Natl Acad Sci USA 102, [1] ®E2009-96085 YhUwoRX45O7JO77—E
15791-6, (2005) FREFINROZD AT

[2] Gao, C. et al. J Biol Chem 287, 16699-16708, [2] %8 3785745 b hHFEa-1.6-73VILESVX
(2012) JIo—UELF
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424, 112-117, (2012) &
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