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Nanoscience of Switching Molecule for Ultimate Energy—Saving Device
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(Z3X) :Importance of topology of m-conjugation in molecular conductance was demonstrated.
Single electron transistor that shows switching by light irradiation and applied voltages and field
effect transistor that shows photoswitching was fabricated. 2-D phase separation technique was
applied to STM measurement and the molecular conductance was evaluated. A diarylethene carrying
amide group showed an abrupt ordering formation, which was successfully reproduced by a
cooperative model. The decay constant of exchange interaction between two radicals through
n-conjugated wire was revealed to agree with the decay constant of molecular conductance. These

results show the importance of system design utilizing molecular conductance.



H=X21

1. ¥ITE£% 161,200,000 M
b, BEERE 124,000,000 M. MBEREE 37,200,000 M)

2. WHAEEMEAR ER23F2810B~F/H264F3A318

3. HIREBM

MAIEE DM T, MNZEOFIEHE R OEEDESICE>T. HED FOREIEED
BEDMIOMEDHEARAICHREIZEY | AEM BT —HREEKRORAEELTTIEIEL,
BR2DMILI=DFELTELADBENELTVND, B FRT—ILDBEREELZDICTIE, K
OYEWMERBICIETHEN., S FEEICEBLEZERNEEICLS, ARKI. FEWEHEBEICET
SMBEREZOMRESFRAT—ILDHAIVRIZBAL, RIYFUT R FEEMICLE=H
FRI=IWF /AT REEHOT7TO—FHoBRAL. RFHPF—DO—DOTHEERINDIRE
BOEENZFEEHRL.ARDPFILINOIRDOERLELGIBEERLIETIEDTH
%

BAMIZE. () HREEBZAV-EBRMAF - ARSI FRYNTI—IDIAU T VIV ANRAY
FoU (2) F/¥vvTEBERAVE—BEFISUOORADKIEE Q) STMEAV:-E—HF
AVE DAV ADIRAYF T DIDDAMICHEETTH. FILLDFRT—ILOBRRERER
L. A FHEELOHEBICHLTREITHIILEITELTILNSD,

AARDEBORRIE. OT7V—ILITUDORRAR BHRRRIGICMAEYT S £E&EROMRO
C—DMAMZIZES T FVAINREVHEBKMEEERN2H UL EERMYF LT T HE0S,
REEEBEDOFICEIEHHEAEDIRE THS (J. Am. Chem. Soc. 2000, 122, 7195) , 20 ON-OFF
BRIE. 1 ROMRAD—IZEIKIDTHSA=OIZ. BKHWBEEEALZ T T EREEICD
LTRFLIHEENLGHERTHAIEERZ . EBRMAF- D7) —ILITUoRYNI—ITOIAVEY
BRI AL YF T IZREIL (Chem. Commun. 2007, 1355) , &5(2, /X vy T BIBE ALV -E
—BF ISP REDRIEBEDRICEEESE 1= (Appl. Phys. Lett. 2010, 96, 103117) , AEAZEEHE
TlE. CNEDOHARESFR . BHEEERRAMVTF IR FEERELEDFRAT—ILFT/HA4T
DRERBHICKBIE L5ETHEDTHS.

3DNAAMLDTITA—FOHREEEL. LLTFISERSEEYTHD,

(1) FREBZRAVV-ERMHTF - B FRINT—IDIAVE VIV RARRAF YT

CNETICHAR. FRRIGICES T #HEROELERBLI-. TEICAFT25FEOIVT V4
DADEREFEITROBEICHIL TS ERWMH FERRALFREES FORINT—Y
[COWTIREIL. # FIEBELEEEBEOMEEAZEFMICRETT 5,

2) F/X¥ vy EBERAVE—BF IS ORIDRGE

ILORARATL—aVvikIc RV ERLEzF /X oy T BB E . EMAF1EERIYFUT 5
FOEMEL. ERES—FEBELIZBE—BFISUDRIEFRET L, CNETOERDER.
KEBHIZKY., V—AVTASURDRTUIVILBAL TR, FNICEH T —FERKRFEENE



H=X21

EL. #ERELTABHFICKVERENT DANLBELLEEITIREZREL TS, AHAETIE.
COXRBHIZKDI—OVTAIURDRTUIY IO TRDELD AN X LEANSIRD ., S5
[CEHBE—BEFrSUOOREMEOFIHERET .
(3) STMZAWV-E—SFaLE I3V AD KR YF 5

—EBRE—FTO STM BIFIZE->THELNSIESERIL. HFAKOBIITMAT, 7 FD
AVEHBVRIZET HEREEATNS, K7 70—FTlE. COAICERL. BiRFEICH K
SNBHRAVFUOTRFO_RTEINEZREL, B— R FAVF VIV ADERE[HLEH
MET D, ZRTICEIILEZAFOENMNTOESIEZSHBAEL. TOERN S LEERTSHIE
[CkY. R FOEEZERBRLIZIEREBICENH KD, T AEHEAROESOENAETED
EAFRICHTZAVI VIV ADBREREMBEDEERDDHIENHKSF=HIZ. AT V4
DRETHBROBRICHLTEREATHILEEMET S,

4. BAREFE-FE

MRDETF TE RAFAV LA >TVDREITOVTORFAZERMIZTL., HROEF
DERRAICOEITEH, RADRED—DOHN, EMHMFRYENT—IDRTORFEEBDIEE AL
BZZEABYHKNTHL, EBEDFOREDMEICEETS d&. (ERDIMBDEMTZT TR
AFREEBARYFRWDBEELGDHGEEDEBEEEHIOVTREEITI.

F- . BAEORELLTEITONDLDIC, STM ZAVV-BE—3FIaVF VAV ADRRAvF
DU T ERIILEDFORNMNIOEESESHAELEDERN SLEERT HERIC. RO TD
EEDENNENEERN SLDFREREDHRICENBNTLEIELNH D, TD=0 . EL
BRAERET BTV IL— e AVWTELRD N FERMEIE T, FAMVETOLEZEITIC
ET.AFRAVEF IV RICET HERERHCEERETT 5. FROEBF TIE, LEEREITH
AT F/ XTI BBICLPE—BFISUORIDHARIZELENT B,

HRAESIL, HEEBEAVHARLEIHREATITV, F/FrvTEBERAVHRRE,
) BB EARHEE. TEXE. VE-MHTAREBLEOXRHAETITS ERPVAEZER
BNEHBIREOKR THRETI. CAYEZOEMREOEBMARICLY, EELGHRER
BENFENV LN > TKBDLDEZEZOND, F-. EFILFDEMARNSATHETELIT—K
EERDRANMETLDEZZ TS,

EREOHZ- BT EEIDOHEICDVTIX 1 FIC2EBERENEHFT IHEEFT—HMA
(TORERETIFTETHD

5. IR KRR
HREBERAV-ERBATF- AR FRYNT—IDIAUT VIV RAIRLIF T TIE,
HOMO-LUMO F¥¥v T DRI EZDEFARRGTIAVZ VIV AMMEZ . 1 £EDDIEHY
FAMDEZRDEAVT VIV ANFESIN FEER LIz, @ F/AFERVNT—VERBSE. B
TERONAT7RAERKFRZAELLBER. ARRGICHESTIVE VIV RIEREDL, i



H=X21

BDDLENYADEENREVWCEMNHALI LG ST,

F/X oy TEBERANEE—BEFISUCRIDRBETIE, F/F vy ThICEMBF L4
A 7V RFESELILET BE—BFISUPRINABHELVEEMMICE>TRAYFY
T B8EHERTENRALIEE T, T, DTI—ILITUEFrRILBIZAVZERNR
RSO RAM, Y—ARLAVERE100BIAAVFTEHIELXBLMNIZLT=,

STMEZRW:B—RFaAVF VIV RADIRAIF I TIE. FT STMDBIESSDFERICELY
AVE DRV RAETHET AREE T ol TV TL—hELTRHWSRILIAUDQORIED T ILEIL
HEORIEZEZTC2RTHEDBSE. Bl RDRAVERBS BRI EICKY., AIEDRH K ELEH
FOERNM S LESHLTRYRSICENTES ST Tz, EEICHLNADRGSf-J1=
WEVDUFERENRDTUTU—MIBMEEIE. TNTRDRAMUITOVTAESED
DIERD . ATV REFHAELIZFER . VAV AD RN A D RED 2512 LA
LTWBIENS MY, KRFEENIAVE VAV RDFHEICH L TERTHEIEL Dotz T+k
YAV OT)—ILITUDRIGHENEBIELZERTIE. STV—ILITUoRFETILFILE
DEITKFRIEEHEDTIFEEZBEAT LI ETERIIDKECNTESIELHALMNEGE ST, &5
[CIFLURAR—Y—ETTI—ILITURFETIFEDMICEATEIETHED ZEMEMN
L. FRABS EARAE N FELL-E DTG EIEMNRAL I ELEST,

TIREEFTSH2-FIZIILBOTAMAIYIOT—IILITUDOSTMESITIE., FAREE
KRG EEG/NNSUIEEZRYERICRELG2R TS ZRLI-DOIC LT, FIRATILE
FINEREING I of, Tl HEREAD S FEIIDOHHKIL. REBEREKREFEERERTIENTH
otz COEEKREMEIL. Langmuir BEORBEETILICRER-BREETILOBEMEZRYA
NBIETHATESILEALMIZLI=, BRI/ STA—RIL 28 X104 THY .. B FHS
LIRFEDEETEHA 1000 S LEMTBIEERLTNS, . S FORGEEEFIALT,
FEBHIZKYEIIDH R EERONIRMICHETELIELBALMN LG ST,

THEBERTOIAVEVAVRERBHEEEADORBEEHOBRICOVTO®RETIE, 7z=L
VIFZLUOEHICZMAZ L bAFR DR ERB RSB FEE ML, ESR ARIMLIZELY
RBHEEERORBEELRIEL 039 A7 ERDoN, ROV T VIV ADBEEHERN—FZE
NI IENDI T, COFREIT DV TIFERMICBLREAZIT ol RALGHDFIAVY—L. =+
AZJL=FAFIR RILED IO ZBEOSOHILHLEDIESTHILIZDNT DFT §HEZEAL
TEHHELT=. TDHR. HRALEDFIAV—ITHL T RBBEERAORBEERIE. 25942
ADERBRELFEBICRVD—HERL,. AVF VAV RERBEEERED FIAV—4EDLETF
DR T HNEERZREFELTNSIEERBRLTWSEEZOND,

DFART—IUNFT/HAIORE BIZDFOBEBRGEZAET ST TREL A TFOEEE
ENLEV AT LRI ETOILICEALIBO TS, SEDHLD—EDFERIL. 7 FDHE
BEEMNTZREZLOATVSOIC. A FHRFOAREMEZRELIE LA TEERLEBLAMEN
HdHLEEZRD,



=21

6. WAIRRREF
MR BEEH—BFHY) 214

it 22 4%

1. T. Sakano, K. Higashiguchi, K. Matsuda, "Comparison of Molecular Conductance between Planar
and Twisted 4-Phenylpyridines by Means of Two-Dimensional Phase Separation of
Tetraphenylporphyrin  Templates at a Liquid-HOPG Interface", Chem. Commun. 2011, 47,
8427-8429.

2. S. Yokojima, T. Kobayashi, K. Shinoda, K. Matsuda, K. Higashiguchi, S. Nakamura,
"n-Conjugation of Two Nitronyl Nitroxides-Attached Diarylethenes", J. Phys. Chem. B 2011, 115,
5685-5692.

3. T. Hirose, K. Higashiguchi, K. Matsuda, "Self-Assembly and Aggregate-Induced Enhanced
Emission of Amphiphilic Fluorescence Dyes in Water and in the Solid State", Chem. Asian J. 2011, 6,
1057-1063.

4. K. Higashiguchi, M. Inoue, T. Oda, K. Matsuda, "Solvent-Responsive Structural Colored
Balloons", Langmuir 2012, 28, 5432-5437.

5. T. Sakano, J.-y. Hasegawa, K. Higashiguchi, K. Matsuda, "Chronological Change from Face-On to
Edge-On Ordering of Zinc-Tetraphenylporphyrin at the Phenyloctane-Highly Oriented Pyrolytic
Graphite Interface", Chem. Asian J. 2012, 7, 394-399.

6. T. Kawatsu, K. Matsuda, J.-y. Hasegawa, "Singlet Excitation Energy Transfer Mediated by Local
Exciton Bridges", J. Phys. Chem. C 2012, 116, 13865-13876.

7. M. Yamamoto, T. Terui, R. Ueda, K. Imazu, K. Tamada, T. Sakano, K. Matsuda, H. Ishii, Y.
Noguchi, "Photoinduced conductance switching in a dye-doped gold nanoparticle transistor", Appl.
Phys. Lett. 2012, 101, 023103.

8. S. Nishizawa, J.-y. Hasegawa, K. Matsuda, "Theoretical Investigation of the B Value of the
Phenylene and Phenylene Ethynylene Units by Evaluating Exchange Interaction between Organic
Radicals", Chem. Phys. Lett. 2013, 555, 187-190.

9. T. Hirose, K. Matsuda, "Photoswitching of Chiral Supramolecular Environments and Photoinduced
Lower Critical Solution Temperature Transitions in Aqueous Media Following a Supramolecular
Approach", Org. Biomol. Chem. 2013, 11, 873-880.

10. R. Hayakawa, K. Higashiguchi, K. Matsuda, T. Chikyow, Y. Wakayama, "Optically- and
electrically-driven organic thin film transistors with diarylethene photochromic channel layers", ACS
Appl. Mater. Interfaces 2013, 5, 3625-3630.

11. M. Inoue, K. Higashiguchi, K. Matsuda, "Photocontrol of Solvent Responsiveness of Structural
Colored Balloons", Langmuir 2013, 29, 7047-7051.

12. M. Shinomiya, K. Higashiguchi, K. Matsuda, "Evaluation of B Value of Phenylene Ethynylene
Unit by Probing Exchange Interaction between Two Nitronyl Nitroxides", J. Org. Chem. 2013, 78,
9282-9290.

13. T. Sakano, Y. Imaizumi, T. Hirose, K. Matsuda, "Formation of Two-Dimensional Ordering of
Diarylethene Annulated Isomer upon In Situ UV Irradiation at the Liquid/HOPG Interface", Chem.
Lett. 2013, 42, 1537-1539.

14. R. Hayakawa, K. Higashiguchi, K. Matsuda, T. Chikyow, Y. Wakayama,
"Photoisomerization—induced Manipulation of Single-Electron Tunneling for Novel Si-based Optical
Memory", ACS Appl. Mater. Interfaces 2013, 5, 11371-11376.

15. Y. Noguchi, M. Yamamoto, H. Ishii, R. Ueda, T. Terui, K. Imazu, K. Tamada, T. Sakano, K.
Matsuda, "Photoresponses in Gold Nanoparticle Single-Electron Transistors with Molecular Floating
Gates", Jpn. J. Appl. Phys. 2013, 52, 110102.

16. S. Nishizawa, J.-y. Hasegawa, K. Matsuda, "Theoretical Investigation of the B Value of the
n-Conjugated Molecular Wires by Evaluating Exchange Interaction between Organic Radicals", J.
Phys. Chem. C 2013, 117, 26280-26286.




H=X21

17. M. Yamamoto, R. Ueda, T. Terui, K. Imazu, K. Tamada, T. Sakano, K. Matsuda, H. Ishii, Y.
Noguchi, "Wavelength Dependence and Multiple-Induced States in Photoresponses of Copper
Phthalocyanine-Doped Gold Nanoparticle Single-Electron device", Jpn. J. Appl. Phys. 2014, 53,
01ACO02.

18. S. Nishizawa, J.-y. Hasegawa, K. Matsuda, "Theoretical Investigation of the Dependence of
Exchange Interaction on Dihedral Angle between Two Aromatic Rings in the Wire Unit", Chem. Lett.
2014, 43, 530-532.

19. T. Hirose, Y. Inoue, J.-y. Hasegawa, K. Higashiguchi, K. Matsuda, "An Investigation on CD
Inversion at Visible Region Caused by a Tilt of m-Conjugated Substituent: Theoretical and
Experimental Approaches by Using Asymmetric Framework of Diarylethene Annulated Isomer", J.
Phys. Chem. A 2014, 118, 1084-1093.

20. S. Yokoyama, T. Hirose, K. Matsuda, "Phototriggered Formation and Disappearance of
Surface-Confined Self-Assembly Composed of Photochromic 2-Thienyl-Type Diarylethene: A
Cooperative Model at the Liquid/Solid Interface", Chem. Commun. 2014, 50, 5964-5966. (Back
cover }8&k)

21. N. Ito, T. Hirose, K. Matsuda, "Facile Photochemical Synthesis of 5,10-Disubstituted
[S]Helicenes by Removing Molecular Orbital Degeneracy", Org. Lett. 2014, 16, 2502-2505.

(fBEE#H—BEHEL) Ft0H
(Ri5H) B4

1. S. Nishio, K. Higashiguchi, K. Matsuda, "The Effect of Cyano Substitution on Fluorescence
Behavior of 1,2-Bis(pyridylphenyl)ethene", Asian J. Org. Chem. 2014, in press.

RBRR

107 ¢

FMRMEIT & 101 #

L HERX-ROBRT/EER-RERRE. BEENL—OBREREE]. BRLERE
91 FFEFR AXLERE N FEFRQONEETFRE. 2011 F3 A 11 H, BRLESR

2 EBREEFEN AN B ERRE-ROBEL-NBRE, TmREEAHEZLOCT7T)—ILITY
RNUDWDRISEZEY ] BRLFERE N FFER, AR LFRE N EFTERQDEETR
%£.2011 3 8 11 B, BAILLER

3 REFZE-ROBML-HERRE. BE-RREBHFSTISIzZRLI(ITUTL—bD
ZRTHESBEEFALEZE—DFaUA VA RO BALZSE 91 EFFS AREE
RE 91 BFFERQOINFBETRE. 2011 F£3 A 11 B BRLZER

4 ROBET-SrEE-mEARR. (MR FROXRBHAEERORIEICLST7z=Lryazy
b BIEDEHE L. BARLZERE 91 FFFR. BRLFERE 91 FFFRQ0NFEFRE.
2011 £ 3 A 11 B, BR{LZES

5 HLRE-BRRE-RA)IEH-RERR. FILVGAT7EF DO HEZRIFD CD ARNY
MLOREBERR I BRLERSE 91 FFFR. BRLFERE 91 FFFRQNFEFRE.
2011 £ 3 A 11 B, BR{LZES

6. BFML-FEHEE-RHER. EROEMHMNLGERFAEELELICISIREFEERFENLS
I T HHEE ] BAEFRE 91 FEFEFR. BRLERE 91 FFFRQ0NBETHRE.
2011 £ 3 A 11 B, BR{LZES

7 T HER-REE-UORSG-RARR. [€F/HF-O7)-ILITUOEARDIEEER,
BALEESE 91 FEFFR, BRLERE 91 HEFEFRQ01NDFEFRE. 2011 £3 A 11 A,
AREER

8. Kenji Matsuda, "A Photoresponsive Single Electron Transistor Prepared from Oligothiophene
Molecules and Gold Nanoparticles in a Nanogap Electrode", Collaborative Conference on
3D&Materials Research, Jeju, Korea, June 28, 2011.

9. Kenji Matsuda, "Organic Functional Molecule and Noble Metal Nanoparticles in Optoelectronics",
The Sth East Asia Symposium on Functional Dyes & Advanced Materials, Hangzhou, China,
September 28, 2011.




H=X21

10. Takashi Hirose, Kenji Higashiguchi, Kenji Matsuda, "Enhanced emission of amphiphilic
fluorescent dyes in water and in the solid state", 2011 FEHALFEE R=. BIET. 2011 F£9 A 6-8
H.gt2Hs

1. BRS-ROBET-RERR. [REAFEERENRETTOT/ER(EYDLIZIZN)ITY
Dy F T ERNEE ], 2011 FRALFEFRE. BBET, 2011 £ 9 A 6-8 B, KLFHS

122 FEHX-ROAOBET/MEEE-NBEERE. BER/NIL—2OBEINEML, 2011 FEF
iR, BT, 2011 £ 9 A 6-8 H. KLEH=

13 ROBET-ZuaEa-nEER. X FHOXBEEEROAEICLST=Lraz
VD BEDEHE L. % 22 EERERILFHR/=., OKIEH. 2011 F£9 A 21-23 H, EHFHIL
F&

14 REFZ-RA)NFEH-ROBEL-RBERR. BERREICEFERILI 1) D face-on EEF M
5 edge—on ELHI A DREFZEILD STM ERER ], 5 22 EIEBARILF /. DS, 2011 £ 9
A21-23 B, ERARILFS

15 HERE-BERE-RB|)EHR-RBARRIFILGIT7ERD T HERDFD CD ANIE
IWORERR ). F 22 BIERARICFHRE. OEH. 2011 F 9 A 21-23 B, EREHIE
A

16, {EREFEN-BN - -BHEE-ROBRT-RNAZRRMAREEAEZLOOT7)—LITY
NIV DRISEES . F 22 AIERARIEFHRE. OLH. 2011 F£9 A 21-23 B, EiEH
HitZE=

17 HER-FHR-WOXRB-RARR . IEF/HF-OTIV-LITUOEEROERSE
B 1. 5 22 MARBERLPERE. OEH. 2011 F£9 A 21-23 B, ERARELER

18. SRFF-REZ-NARR. [P FRKRHFEERAT 57400030 0L MO Z RTE
Bl STM ERER 1. 5 22 MEAMRAHILZERE. DL, 2011 F£9 A 21-23 B, ERHHILZ

D
=

19. IREZ-NEHER . [C7V—ILITV ZRABRINDORFERERICLLIERERIIDR
Bl BAEZERE 92 BFFR HEN. 201263 A 25-28 H, BRLZER (REFEEREH)
20. FEMC-RABFET-MEARR. BER/N L —OBEGEEEMEELL]. BREZERE 92
EFFR WET. 20126 3 A 25-28 H, BAL¥R

21 HERE-EHEE-ROBL-RANEH-RARR. FSLG37EFTHO7)—ILT
TUBRADCDARIMVRERR | BRLERE 92 FFF R, #HIET. 2012 F 3 B 25-28
B.BX{ZER

22 MEER-ROBT-RARR. ARSCHILOXBHEEERICLS S FIAVITIAVAD
i, BAREFRE 02 FEFFR, WET. 2012 F 3 A 25-28 B, BRLER

23 BRE-RABRLT-HRERER. [REFEEBRERE TSI VT/ER(EYDLIIZVITY
DINYFITERAER ) ARLERE R EFEFR MET. 20126 3 A 25-28 A, BALF
=

24. K. Matsuda, "Organic Functional Molecule on Surfaces and Interfaces for Molecular
Electronics", 6th Spanish-Portuguese-Japanese Organic Chemistry Symposium, Lisbon, Portugal,
July 18-20, 2012.

25. K. Matsuda, H. Yamaguchi, T Sakano, "Organic Functional Molecule and Noble Metal
Nanoparticles in Optoelectronics", The 6th International Conference on Gold Science, Technology
and its Applications, Tokyo, Japan, September 5-8, 2012.

26. K. Matsuda, "Enhanced Emission of Amphiphilic Fluorescent Dyes in Water and in the Solid
State", IUPAC 8th International Conference on Novel Materials and their Synthesis, Xi’an, China,
October 14-19, 2012.

27. K. Matsuda, "Photofunctional Molecules with Amphiphilic Side Chain: Photoswitching and
Aggregate-Induced Enhanced Emission", The 7th Taiwan-Japan Bilateral Symposium on Architecture
of Functional Organic Molecules, Hsinchu, Taiwan, October 21-24, 2012.

28. K. Matsuda, "Photofunctional Molecules and Metal Nanoparticles in Molecular Optoelectronics",
2nd Annual World Congress of Nanoscience and Nanotechnology, Qingdao, China, October 26-28,
2012.




H=X21

29. M. Shinomiya, K. Higashiguchi, K. Matsuda, "Evaluation of the § Value of the Phenylene
Ethynylene Unit by Probing Exchange Interaction between Biradicals", The 12th International Kyoto
Conference on New Aspects of Organic Chemistry, Kyoto, Japan, November 12-16, Japan

30. Y. Tsunoi, T. Hirose, Y. Fujimori, K. Matsuda, "Fluorescence Behavior of Cofacially Stacked
Chromophores", The 12th International Kyoto Conference on New Aspects of Organic Chemistry,
Kyoto, Japan, November 12-16, Japan

31. T. Sakano, K. Matsuda, "Formation of 2-D Ordering of Diarylethene Fused-Ring Isomer by in
situ UV Irradiation at a Liquid-HOPG Interface", Photoswitchable Organic Molecular Systems &
Devices International Network Symposium 2012, Nantes, France, November 28-December 1, 2012.
32. S. Nishizawa, J.-y. Hasegawa, K. Matsuda, "Theoretical Investigation of the B Value of the
Molecular Wire and Efficiency of Magnetic Switching of Diarylethene Carrying Organic Radicals",
Photoswitchable Organic Molecular Systems & Devices International Network Symposium 2012,
Nantes, France, November 28-December 1, 2012.

33. R. Hayakawa, K. Higashiguchi, K. Matsuda, T. Chikyow, Y. Wakayama, "Optically- and
electrically-driven dual-gate transistor with diarylethene channel layers", 10th International
Conference on Nano-Molecular Electronics, Awaji, Japan, December 12-14, 2012.

34. Y. Noguchi, M. Yamamoto, H. Ishii, T. Terui, R. Ueda, K. Imazu, K. Tamada, T. Sakano, K.
Matsuda, "Gold Nanoparticle Single-Electron Transistors with Molecular Floating Gates", 10th
International Conference on Nano-Molecular Electronics, Awaji, Japan, December 12-14, 2012.

35. M. Yamamoto, Y. Noguchi, H. Ishii, T. Terui, R. Ueda, K. Imazu, K. Tamada, T. Sakano, K.
Matsuda, "Wavelength Dependence of Photoresponse in a Copper Phthalocyanine-Doped Gold
Nanoparticle Single-Electron Device", 10th International Conference on Nano-Molecular Electronics,
Awaji, Japan, December 12-14, 2012.

36. ILAEN-BHEX- LRAEXF-SEEN-FTHE- RHEZ-RARR -AHAX-HFOMB.
BRAFEIO—TAVT 7 —MILEAREBEEEFTNARICE T IR F TR B
73 B AMEFRMFAMAES. LT, 2012 F 9 A 11-14 B ICAYEZR

3. RlIEF-ROBET-REZR-NRSH - SLUBRAREEFrRLERVE-BRT -+
FSUORADES]. B 73 BICAYEFSMFRMEER. MU, 2012F 9 A 11-14 B &
AYEZEL

38. WOBHL-FrE-EHRFEN BN —#-ERRE-RAZR. [OTV—ILITIRVILD
RFEMEEIE], 2012 FRIEFHRE. RRHBERR. 2012 F 9 A 12-14 B ALZEHE
39. AEE-HAOMLT-#AMEERE.ICNBE {LEYDEAFEBEBARICETELT/EDE
21,2012 FRAFHRS. RRIMBRR. 2012 F 9 A 12-14 B, L2 H=E

40. FoiE-ROBRLT-BHEIE-LARR. AREHAHEEROOTI—LITUNELRE
A LARIGHEL 2012 FhiFERE . RRMERRX. 2012 £ 9 A 12-14 B, ALEHE
M. BROBELT-HEHEC-RERRE. BEENL—OBEGEESKURIGEME]. 2012 £
ERHRE. HRHERRX. 2012 9 B 12-14 A, HLZHE

2 ARFT-BEHRE-EAO0-nERR TEMMICHEZEEL-BRORENLET].
2012 FHALFERE . REABRX. 2012 £ 9 A 12-14 B, ALFEHR

43 BHEE-HLRE-RANIEHE-ROBRL-RAER. It AERBRESLVEREDIK
BEIZKAHCDARIMLADEE ], 2012 FHLPHE. RREMEERX. 2012 £ 9 A 12-14
BH.gt2Hs

44, BEERF-RYNZESL-REHRR. [BHSCHILEOBKMEEERZR AL FI14V
DBEEH L OEFRIIFE L. 5F 6 MO FRPHRS, REMIRX. 2012 £ 9 A 18-21 A,
DFRES

45. ERR-BEEAT-NEER-ROBL-RB/NZFEH. ESCHILEORBBEERICK
S HZRI=YD B IEDEHIE L. 5 23 BIERAREF RS, mEH. 2012 5 9 A 19-21 A,
ERARELFR

46. AFHFT -EHREE -BHEHR-LEARR. FEOEMMEEICEESN-BRNTTE
REENDMEN ). 5F 23 AERAREFRE. REH. 2012 9 A 19-21 B, ERARILEFS




H=X21

47 SREF-REF-MEHBRE. (5 FRKRREERINII—IE2H D740 v 7L EYD
ZRTEFHID STM £RER )., 5 23 EIEMAMLF SRS, REH. 2012 £ 9 A 19-21 B, £
FRLFES

48 MEEHE-FOBET-RERR. (ESCHLHMOBEEERICESIT=LYIFLUE
%O BIEDFTE L. 5 23 EIERAHIE S, mET. 2012 4 9 A 19-21 B, 2RAHILF
Py

=

49. BREE-ROBET-MMEER.[CNBE LEYDEEFEEBAERICETELT/EDE
2. % 23 OERARILPHRE. WM. 2012 F 9 A 19-21 B, ERERLFS

50. EiE-ROBLT-BHREZ-NEER. MHREHAREEFOCTI-LITUNMESRE
ALK RIGH L. 5 23 AERERILFR/S. m8MH. 2012 F£ 9 A 19-21 B, ERFHILF
Py

=

51 MARR. D FOREEVNLIEZRMYFUITRFF/HATUR | BEERAKRZEW SR B
RBIVINRRIFFRIFEES, BBAT. 2012 F 12 A 13 B, BAXZE

52. MMARIR, THS - AHEESEDSFOFT/HAIUX], FUFRKEE 12 EHEEMELFE
HEHRNBHEERT.2013F 2 A 15 B, FIUZRXFET M- ESRZ2R #EEY
BLREMHEE

53. MARR . RAvFUOTRFEEBLELIZDFRT—ILF/HAIUR | RERFHTIRE
B MIRBREEEX HERRAR. RESBTFRARK. 2013 £ 2 A 22 A, RE@ERFEMIR
HEE

54 MAHEIR . [RETORABEES FOXISEE . ARNEERE 93 FER FilE
HE.EBEEEEN. 20134 3 A 22-25 B, BHALES

55. AFHFET -EHEE - BN -LARRE. IEMMICHMEZEEL-EROEREERIZLS
RALHOENT. BREESFE N ESES FEREEN. 2013 F 3 A 22-25 B, BA{L%
A

=

56. FERTE-RANZFEH-RARR TEHSCHILERMBRICEDESCHILEMALE T £%
RENFAVMDOBEEH A DERITE]. BRLZELEREFTER, HEREET. 2013F3
A 22-25 B, BREES

57. MEEFR-HOET-RARR. ESCHILBOXRBEEERICKS I =LYIF=LUE
OB EDFEEI. BRIELFESFE QB ESES FEREEN. 2013 F 3 A 22-25 B, BA{LZ
A

=

58. MMHEAM-ROBLT-RERRE. BN FRYNI—IDOBEEHICE T HERMEDS
RI.BRLZERE BEFEFR. BERFEET. 2013 F 3 A 22-25 A, BRLZER

59. T ROBL FHARE -NERR. [EREHAEEHFOST—LITURMERRE
B ER R, BRMCPRE 93 BFER HHRERM, 20134 3 B 22-25 B, BARILE
Py

=

60. SRFET -BHIRE-REZ-MEARR. [KFEHKERVNIT—VEFTH7403VI1LE
VD ZRTEFID STM B BRILFERE B EFFR, BEREEN. 2013 F 3 A 22-25
B. BR{tEZR

61. FME-ROBET-REARR. [OTUY—ILITUERERIZESE T /HFRINTI—IDIEE
FrfEl. BALZSE B EFFR. FERFERM. 20134 3 A 22-25 H, BALER

62. RIGHTE -ROBL -MEARR. €5/ TIUXLETOPTY—LIToDIAMAIX
Ll BREZERE B ESFEREEREEM. 2013 F 3 A 22-25 A, BAEFR

63. #ILAl— EHEEE - AR, TPTCDI-Melamine RykT—-RIZEALAD = HREHE S F
D STMEE |, BALZFRE B EFFR, ZEREEM. 20134 3 A 22-25 B, BALLF=R

64 ILAEN-BHBEX- LABXKF- SEEN-FTHE - RESZ-RERR-AHAX-FAOM,
(PFIO—TAV T T —bEBEFTNARITE T HRGEMFES LV ZDRRIKFMEL 5 60
ESAYEZSEFFMBERRBRENERELTHER. ARNIREKRT. 2013 £ 3 A
27-30 B. IbAMEFR

65. K. Matsuda, "Enhanced Emission of Amphiphilic Fluorescent Dyes in Water and in the Solid
State", The st International Symposium on Aggregation-Induced Emission, Wuhan, China, May
17-20, 2013




H=X21

66. K. Matsuda, "Photocontrol of Conductance and FET Properties Using Photochromic
Diarylethene", The 6th East Asia Symposium on Functional Dyes and Advanced Materials, Hsinchu,
Taiwan, September 3-6, 2013

67. K. Matsuda, "Self-Assembly of Amphiphilic Organic Dyes and Photochemical Properties", 246th
ACS National Meeting, Symposium "Polymer Science Research and Teaching: A Tribute to Professor
Jeffrey S. Moore", Indianapolis, USA, September 8-12, 2013

68. K. Matsuda, "Organic Functional pi-Conjugated Molecule in Optoelectronics”, 246th ACS
National Meeting, Symposium "Supramolecular Nanomaterials", Indianapolis, USA, September
8-12,2013

69. R. Hayakawa, K. Higashiguchi, K. Matsuda, T. Chikyow, Y. Wakayama, "Optically- and
Electrically-Driven Organic Thin Film Transistors with Diarylethene Channel Layers", 12th
European Conference on Molecular Electronics, London, UK, September 3-7, 2013.

70. M. Yamamoto, H. Ishii, R. Ueda, T. Terui, K. Imazu, K. Tamada, K. Matsuda, Y. Noguchi,
"Multi-States and Wavelength Dependence of Photoresponse in a Copper Phthalocyanine-Doped
Single-Electron Device", 12th European Conference on Molecular Electronics, London, UK,
September 3-7, 2013.

71. K. Matsuda, Y. Imaizumi, T. Sakano, T. Hirose, "STM Observation of 2-D Ordering of
Photochromic Diarylethene Molecule at a Liquid-HOPG Interface", International Symposium on
Photochromism 2013, Berlin, Germany, September 23-26, 2013.

72. S. Yokoyama, T. Hirose, K. Matsuda, "STM Observation of Diarylethene Having Amide Group
with Long Alkyl Side-Chain at Liquid/HOPG Interface”, International Symposium on
Photochromism 2013, Berlin, Germany, September 23-26, 2013.

73. J.-i. Kitai, K. Higashiguchi, G. Taira, T. Hirose, K. Matsuda, "Photoinduced Morphological
Changes of Supramolecular Structures of Amphiphilic Diarylethenes", International Symposium on
Photochromism 2013, Berlin, Germany, September 23-26, 2013.

74. K. Matsuda, "Phototriggered Surface-Assembled Structural Change of Photochromic
Diarylethene: Cooperative Process", International Symposium on Photoresponsive Materials 2014,
Sagamihara, Japan, February 24, 2014.

75 ROBLT-FaiE- BEKSE-RBRR.IOT)-ILITUBS FREKRDAFZERRESR
fE1. 5 24 BERBRLPH RS REMEERX. 20134 9 A 5-7 B, EREHREFR

76. RHE-ROBET-RARR. [OT7)—IILITUFERIZELSE T/ HFRINTI—VDEE
FRIELL 5 24 I ERARECFHRE. RRBSSX. 2013 F 9 A 5-7 B, ERARIEFR

7. PEEE-EEEE-NBRRE. THKEREEREZAVEAVEUZEROBEEEL F
24 EERARILLZHRE. RRHESEX. 20135 9 A 5-7 B, ERARLFS

78 MMHEARE-ROBRL-NARRE. TEMAFRVNTI—IDEEEFHIE T HERMEDR)
RI.F 24 REARAREFHRE. RRHASEX. 20134 9 A 5-7 B, ERERILLFR

79. AHFE-EEEE-REARR. [SAFEEREAZTIEROERMMEEA KT RER
BITRITTHE L F 24 AERFRIEFHRS. REMBEEX. 2013 F 9 A 5-7 B, AR
ft¥=

80. #ILAI— FERREE-NHERR. [TIFEENLTIRTEIIL 2-FIoABIOTY—LT
TUOSTMERE ], F 24 BERAR PSS RRHALHEX. 20135 9 A 5-7 B, EREHE
L=

81. EERMTE -RANIEFEH-REHRR. (ARSOHILEORBBEERAZFALEL T £XERS
FIAVYDREELH L OERFTE . F 24 QAR AR LFHRE. RAMEERX. 2013 F 9
A 57 8. ERAERLFER

82. BHEE -AHET - NARR. [FI74L B CTERBLI-BEX B ROFEILEEF TS
BREETEHE AR L 2013 L2 PETER S MU, 2013 £ 9 A 11-13 B, RLFH R
83. HILAl— EHEEE-HER. TPLRRICEBREEEFT D Triazatriangulene FEAD I
fREEEEE) 1. 2013 L FEERR. 2L, 2013 £ 9 A 11-13 B, ZLEHE

84 JHZF—E-ROMT Frid BHEEE NMHRRE. BA0RMEBEELEIOMREED
TI—LITUoKERORFEELRFEL. 2013 EXLFHHSR. LT, 2013 £ 9 A 11-13
BH. XEZEHE

10




H=X21

85. hIALRFE- WOBLT -MEAZR. (€5 /JUXLETOCTY—ILITFUDITAMAIX L],
2013 FESILF RS, U™, 20134 9 A 11-13 B, RitZ2iHe

86. Tt ROELT - BHEEE -LEARR. MREEHAEEE ODCTI—ILITUNELSE
B EARIGHEL, 2013 R R/E. LT, 2013 F 9 A 11-13 B, ZELEHS

87. B EHEE - LARR. ITEFMUNREMALELAEESESTI—ILITUORMFOEE
EBDILFHIE. 2013 F£iebFatims. L. 2013 F 9 A 11-13 B, ZiLFHe

88. SH#-EOFELT WARIR, MEE/E/NL—20 pH &M, 2013 X2 HS. AL
M1.2013 4 9 A 11-13 B. ®iLZEiHE

89. EMT-RA/NIEHM-LBERR.[EHSCHILERANV ARSI FIAVYHRDOEFI R
UTIZH T AR RN TIO—FI. FE 11 ARARFZEHE—SCBSHAREA—DURDD
L RERT. 2014 1 A 23 B REBKFRHAF LSR5 —

9. FEHEERE -EHESE-REER.[510-ZEHBBINJ U EERORILERIGIZESER].
AREZRE M ESER EHEM. 2014 F 3 f 27-30 H. BRILESR

o1. HMILA— EBHEE-nARR. TERAEICBTEST7)—ILITUDRIGE S = RTE S
BREBRIMEETIVICKSENT . BARLERE UM EZES AHEM. 2014453 A 27-30 A.
BAR{tES (REEEEZE

92 FBEAT-EAIEH-RARR. BE#SCHLERVESFIAVYDEF ORI
EZOHE]. BREEESFE U ESEL AHEM. 2014 £ 3 A 27-30 A, BRELES

93. MHFBAH-ROBEL -LARR. [EMAFRYNT—IDEERE CETIBEBRLEBEOD
RI.BRLERFE M EFFTER AHEM. 2014 F 3 A 27-30 B, BRLESR

9. NEEN EEEE -LARR. SEARESRFIFRIELEVOEREMETEI. BARLEE
SEUNEFTFR LHET. 201453 A 27-30 H. BX{LER

9% AHET-BEHEEE-LHER. RAFEERRABCTOEHMMEENRIFTRAEN
~DEE|. BRLERFE U EZTFER AHEM. 2014 £ 3 A 27-30 A, BXELZER

96. MUK - HOBELT-MEER. (£ /0YyF-OF7)—ILIToRYEI—IIZBITHEEE
. BRLERFE M EFEFTER AHEM. 2014 F 3 A 27-30 B, BR{LESR

97. ARGE -BEHREZ-MERBR . JHL7EEZEALEZD7V—ILITUOBEMNMERBICES
LREEM]. BRELERE M ESER. A HEM. 201445 3 A 27-30 A, BX{LZER

98. SHHM-HOBLT-HLARR. MEEE/N\IL—O0 pH &M, BRIELEEE 94 EFEL,
Z£HEM. 2014 £ 3 A 27-30 B, BA{LES

99. ExiE-ROBELT -FEHEEE-LEER. MHREHAEEZE OCTIY—ILITUONMEDESE
B CAREHE] BREERE UM EFSFTER  AHET. 2014 F 3 A 27-30 B, BR{LESR
100. PIFHE-ROBELT -REARR. TEAMEETIET/HMFLTOOT)—ILITODT+
FMOIX L] BRIEESFE UM ESES AHEM. 201445 3 A 27-30 B, BREZS

101. AR B. 1740 X LICKHHABE SN DBEE L] BRI EZEE U ESEL 4T
B. 2014 £ 3 B 27-30 A, BAR{LE:S

—fRE+ E6

1. REHEBR . [—D—D20ORnF&R5. d—nFFH/T9/80—], RBMRFELFEHAREE
TOE#E-IT% —ITZOVEEMS— . RBKREEEF VY /IX, 2011 £7HA30H

2. MEBR. [—D—D20ORF4R5. fhdo—nFF+/7T//00— | RABREZEEREDHD
IERA—Tow3F—T0E "S- T —TZOVEEME— | FEKXFET v/ R, 2011
F£8H6H

I MHER.—D—D08F&R5. d— 4FF/To/B0— | EXRAM-BEIFRE
LIEER 24 FETSHES, KIRH. 201245 A 21 B, EXRAM- A4 TP R%RE

4 MABR . TRAYFUITSFOF/T5/05— | RRRETHTIVITARAZ—RIEE".
REXZHFHF v/ AR GAEMFRET).2012F 9 A 2 B, REXE

5 MEABR. [—D—D0RFeRD. MA[2FF+/T7To/80—]1. R#KXE £—ToFv>
IR EEHRE mESRE SKEXR 100 A, 2013458 A8 H

6. MHER.[—D—D2DHRFERD. MA[H0F+H/70/080—]1. EREAHILFIHEA Hig
LEEREBEDFREZONMA=T7ZEHETEIZL. BEXRE BREXR 150 A, 20134
108508

11




H=X21

= 1. ROBET . EHER “O7V—ILITUEERF/HFITESAAFILIMA=ZIRFH in
(D4 OIXLDOFHRAESLANDZHIVEREM M), —T LD —HihR, pp. 96-101, 2011. (ISBN

H# 978-4-7813-0509-7)
2. K. Matsuda, K. Higashiguchi, "Photoswitching Property of Diarylethenes in Molecular Magnetism
and Electronics" in "Supramolecular Soft Matter: Applications in Materials and Organic Electronics",
T. Nakanishi ed., Wiley, pp. 215-236, 2011. (ISBN 978-0-470-55974-1)
3. MMEARR “RAVFUIRFTNARELTOAEER" in [REWHRMES ZT L One Point 8
TAMIAIX L], HILHAR, pp. 21-28, 2012. (ISBN 978-4-320-04432-6)
4. K. Matsuda, "Photochromism of Diarylethenes at Surfaces and Interfaces" in "New Frontiers in
Photochromism", M. Irie, Y. Yokoyama, T. Seki eds., pp. 101-116, Springer, 2013. (ISBN
978-4-431-54291-9)
5 {RAER “BNXICRAIREEMILENERT 4" in [CSUALUIEL—12REMHE
BlET B EFROEZE], {LER A pp. 38-41, 2013. (ISBN 978-4-7598-1372-2)
6. MEHRBRE J5%> A#HLEZE] RRLEERA, (5EHR), 2014 (SBN
978-4-8079-0779-3)
7. MMEER “HBRT in TREZEOFEH] BEEE, (SEME), 2014 HFHIH. (SBN
978-4-254-14096-5)

FEEBEE | (BVREH) FOof

HFE - IR E

®iR (HEE) B Of

Ftoft

WebR— | IRHMEE

(URL) http://www.sbchem.kyoto—u.ac.jp/matsuda—lab/

BREOF | 1. RHER. [—D—D20RF2RS5. M5—0FF/T0/00— | RMREIZEHAMME

= kit | BEL2011 78 30 B, RBARFETHFY v/ X —lRTRXMR. 1504

SENERK | 2 RERBR. —D—DONFER5. 5—n0FF/70/80— | FBRESKRED-HD

R IZHA—Tot3F—. 2011 £8 A 6 B. RAREEX v /IR BREXR. 1504
3 MHARR . [—D—DONFERH . ME—0FF/T0/A0— | EXRAM-FEIFRE
EYIFER 24 EERSHEER.2012F 58 21 B, KR, ZRAMN-AEI XS EXNR (GEE
F9%K) . 100 £
4 MARR.TRAVFUITRFOFT/TU/A0— | RBRETATIVITA RRI—%EE".
2012 9 A2 B. RBBREFEFHF v /R, —fEHR*IR. 650 &
5. MARR. [—D—D20RFER5. MA[HFFH/T9/80—]1. REBRFE #—ToFvr>
N BEHRE. 201348 A 8 B, RBAFTHF v/ R BRERR, 100 A
6. MABR.[—D2—DDORF&ERSL. MAIHFFH/70/80—]1 ERARLERE A#
LEEREBEIDFREZONAFF7EEETEICI.2013F 10 A5 B, BEXE. aREX
£.150 A

BHE-—8% | T9FRT—ILFT/HAIURTHEIRSYF T 5 F JHarima Quarterly, 2013 £& S

MEFBE

HRR::

Z0fth % =& 2012538 BHALELZELFE R ESES FEEFE  (FHHRH{HS)

HILRI—F 201453 A BALZEESE U EFFRFE PEFRE  FHREDH

7. TOihEiEEIE
Izl

12




