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e B O (3530) : We successfully controlled the spin state of a single-molecule-magnet by
changing the conformation of the molecule. The molecule of bis(phthalocyaninato) terbium(I11) complex
(TbPc,)) is composed of two phthalocyanine (Pc) ligand sandwiching a Th metal atom. We rotated the

relative angle between two Pc's and switched the spin of the ligand on/off.

AT R AERR
(AL 1)
I IEEE N

201 O 11, 000, 000 3, 300, 000 14, 300, 000
201 1% 12, 500, 000 3, 750, 000 16, 250, 000
201 24 12, 500, 000 3, 750, 000 16, 250, 000

R

R
e 36, 000, 000 10, 800, 000 46, 800, 000

WFIEST 8 BT RE I

B DR - I T« A 2 R F BB S S A = R
F—U— N B riif, it TR . EAM RO VBEIRE.
EBT NI, BED T T VHN, HT~v=Eal—Tar, AEURKRE

1. WIS O 5

A ERAWEETEROABE OB TE M
BHE U THOTMEINER SN e, iz
FEVWFFBREFCE D2 H— 1A N ZE DD
EOL L THAZED TV, LLAERG,
HEICHWL D EERRETZEOE R
e AU o< EEZ R L LN
TERDoT, 5T, HHRLE DI

5., fHlx DAY ZEBNHIAE LA E D H
WNRER SNDHD, ZHUIRERDS T I
X9 5 ERBIRESEEIINC K B A v HIES0EH
W ENLEST-TFEOEBPMLETH -T2, =
N OREZ RIS D120, 5+ % BMmEE
TR L, OISR L OE IR
RE « AV URBEOFHAIZ B b o VBB
B & T2 gE 2 il A 7,



2. WFFEDOHW

AFFETIIAERR - o rLVBEMEE (STM) @
REMEZ DL T, H—0 1B O BRI
M TCTOAE B ZAMIC L, izl
HZ EEABELE, IR TO STM 128
Wi, HIEDRENEE Y Fix OYE%Z R
FORRECHIET D2 & n[fe L 7o T-, €
ix., B0 % ko RIVERO L&
WTITo TWBTED, AT M LDOSREEN
BEICEBERZEIND ZLICLD, ~U T L
BEHAWEENUTIZTAZET, 017D
IREIRO A B RBE & W o T2 BEHER 224y
FreHWOLID FIEE RS VLD ZE 4y
RAECHED Z EMAJREL 7o T-, H—RA Y
DTN F—(T/NIWNT=DZDFEHLIY 1
KT WA, STM OEBDOWRIZLY
FOBRMMNAREL 72 . LV EERAE R
REOMAMLARETHD, M RAVEIRTAY
VEBRET DHERTE BT AT OBEIZ
HORN D, R IRBEGHIINCIE 72 <. @
BID 2 BEICIE bk VERE AW
AEUEMERFENEBZHNDN, R R
TEIEILZ OFEE DA L)L TIRE ST
WHZ DL NRTFETHD, ZOHRET
XD AE L RIED T & BAEEZIT S 2
EEAME LT,

3. WrED kL

HAE S FO—DI TR —F A THD, 2 )8
7hanav 7= (Pc) BN % b OB A
Thd, BEIZITTVZ /A4 RTHHTILVE
TAh, BOENNIA Y NV T LAERANTZLO%E
LSRR LT, 2 BRsED 7 X a7 = 51T
IEHLDRF 3+DIRREEL D Z LR <A
HBNLTNWD, B TIEHFHETHLT-ORED 3
ODEFIL2OH D Pc BN FHIZHEESLD
EEZDE. 1O0 Pe N O OHLEIC AL
BEFNFIET D, TORE, —DODHFIT,
THAET LA BEFHED J=6 A L nifil
BHAEUPNRIET2REZFS B2 LN
5, BT O—FEer vy T =
(NPe) 2B b &R T-~T kg 2 oA
bER SNz, —H, BET PHVITEDRA
v DZFEN ) TR & O bk CELER
boOXGEThD, BREAKT O INVTHD
1,3,5-triphenyl-6-oxoverdazyl (TOV)% &k
Lz, TNOLDORTEEZERTHEIGS
(MDREITEE L, WIEEEE L TERE
R CEIVET 5 4K TEIfET 5 STM % H
WTHIE LT,

4. WFERUR

bis(phthalocyaninato)terbium(III) complex
(TbPc2)) (2> T, W STM %2155 Z
CITRRPI L, T IE ST ORI & AR
L7z, N L7 A v SAREE 7 OF B AEH

WCEoThl &R SN HENRE KR T
HFET, AU OREICEY LTz, kY
— IR 72 Bl 7 = L I HENL AT O B
— 7 (ZBP) MBS, ZHUIEANL 1
ThHhd7Ha T = NIFIET DA% A
A aV/ASUN: el | A5 A DR QAT I
L7z, T8k, ZOFETERFRTICE LTH
WHITWER, B2 FREA IOV TR
EIE e i an B O ek L1 = G A AR 1] = el =5 5 TS
IREMIZE D AL B LS H DRSS
FREI LTS, ThPe2 431D L T @ DO AHXH
IRERA A IS D v R VBN T
L&D FEEANTNS, b RVERIT
DTN X —%H 2 o1 OEEMF
RIGZERZ T Z ENAIEETH H3, Kiisr T
VL DNWNE D BN D[RR B %2 28 L & 1
TW5, bRV ER CRAL % [BlE S H %
AifeC, BA L LTOWEEA Y - A7 &t
HZ LI L TS,

5. o OKE - ERIC LV 4 OB
eMEE 2 ST 2R ABTERICR I TV
b, LK AW L7 HuyT=vbF 74
a7 = D 2DO~NT a BB T Ve
7 LRT- = A T, 2,3-Naphthalocyaninato
(NPc) Phthalocyaninato (Pc) Tb(IID)
(TbNPcPc & FRFL) 22\ T, BEEAARED
R ZFEN 2~ T, o IXEZEP CIXE R
WZIEHACX A0, £mEICWAE LTEGAIC, )X
g5 HHEN KDL D=, NPc fihi 1%
iz E L2595+ (NPcup 43+). Pc EL
T BIWAE LTz (Perup 49 1) 1X5E
XTNVREEEK L. 2 2O iR 7z
MR FoS, TG EET - AL
BEOMFITEEL, BB\ T3y —72 01
DI, —FH O TORNERMETHZ LT
BEIns,

NPc-up # & U Perup 737D 5T, TbPc2
1 & TR U < At ndE 1 23ME 2 TR AE 23 H
BL, A7 bz bicihoe—27 & LT
BRI SNz, BBEREN EHI 5 L. NPcup
P THEREINS 1 RITEN BT 5,
FOGFTCIRTEEY — 27 "o dip & L TH
BAN, JHEFAECBOMEERTHD
RKKY fHE/ERIC L > TERENTZEE X
b, ILICHERE BRI, HEREZ K
L7esty. AV UIRHEIERT 5, 20X 512,
DFDORFHILD . AV NSRRI Z FF
TR R R RETH D Z L 2R LT,
R, TEAHKT O VvTH D
1,3,5-triphenyl-6-oxoverdazyl (TOV)% 4x3
MZ7EE SHICR TR ZA T, =
FEDRFR, FA~— T~ —%FkL
TWAHIRESGT, A4 ~—%IKT D &,
2 FEEHD TOV 73+ MBIEE S v, gt R R
INBIETOV & HA oW L7 TOV-H
ThHHZ LB LT, TOV & TOV-H (Zxt
THIREE — 7 Zf~_To& 2 A TOV THO I



E— 7 NBIEISN TV, 2t TOV 2
vy HOREICELZAYOWHEE T

<@ Eh, A5

FFTERNIRIN T ¥ AT

KR EHMEBHICEDTHDZ L ERL
71;0

5. ERRERLE
(BFFEAREESE . WFZE 03 M OV HERFZE 12

ES )

1.

[ﬁﬁwu nh‘ﬁjC] (%1' 11 ﬁ:)

N. Okabayashi, M. Paulsson, T. Komeda
Inelastic electron tunneling process for
alkanethiol self-assembled monolayers,
Progress in Surface Science, 88, 1-38
(2013) (doi:
10.1016/j.progsurf.2012.11.001 ) (#7t4).
J. Liu, H. Isshiki, K. Katoh, T. Morita, B. K.
Breedlove, M. Yamashita, T. Komeda, First
Observation of a Kondo Resonance for a
Stable Neutral Pure Organic Radical,
1,3,5-Triphenyl-6-oxoverdazyl, Adsorbed
on the Au(111) Surface J. Am. Chem. Soc.,
135, 651-658 (2013) (doi:
10.1021/ja303510g ) (&F#HiA)
T. Komeda, H. Isshiki, J. Liu, K. Katoh, M.
Shirakata, B. K. Breedlove, M. Yamashita,
Variation of Kondo Peak Observed in the
Assembly of Heteroleptic
2,3-Naphthalocyaninato Phthalocyaninato
Th(l11) Double-Decker Complex on
Au(111), ACS Nano 7 (2013) 1092-1099
(doi: 10.1021/nn304035h) (E#HA)
KHELL, STM ICK D HEBETAE O
K (Detection of Single Electron Spin by
Using Scanning Tunneling Microscope
(STM)), BAMEE, 46(1). 75-80. (2011)
(EHAH)
T. Komeda, H. Isshiki, J. Liu, Y. F. Zhang,
N. Lorente, K. Katoh, B. K. Breedlove, M.
Yamashita, Observation and electric current
control of a local spin in a single-molecule
magnet, Nat Comm, 2, 217-223 (2011)
(EHA)

[ AR RIS, Magnus PAULSSON, 3} %,

AW P, KE 5L, RNAERRIC

O i S T FERMEEE A S R D) %
DOIERAN, KmEFHE, 32 (6), 374-380,
(2011)
(http://www.sssj.org/jsssj/\Mol32/32-06/index
htm)  (EHA)

K. Katoh, T. Komeda, M. Yamashita,
Surface morphologies, electronic structures,
and Kondo effect of
lanthanide(iii)-phthalocyanine molecules on
Au(111) by using STM, STS and FET
properties for next generation devices,

10.

11.

(5%

Dalton Transactions, 39, 4708-4723 (2010)
(DOI: 10.1039/0926121d) (#FHiH)

H. Isshiki, J. Liu, K. Katoh, M. Yamashita,
H. Miyasaka, B. K. Breedlove, S. Takaishi,
T.Komeda, Scanning Tunneling Microscopy
Investigation of
Tris(phthalocyaninato)yttrium
Triple-Decker Molecules Deposited on
Au(111), J. Phys. Chem, C 114,
12202-12206 (2010) (DOI:
10.1021/jp101349v) (& #iH)

Tadahiro Komeda, Hironari Isshikiand Jie
Liu, Metal-free phthalocyanine (H2Pc)
molecule adsorbed on the Au(111) surface:
formation of a wide domain along a
singlelattice direction, Sci. Technol. Adv.
Mater, 11, 054602, (6-=—73”) (2010) (DOI:
10.1007/s12274-010-0021-9) (ZEFiH)
Zhang, Yanfeng; Guan, Pengfei; Isshiki,
Hironari; Chen, Mingwei; Yamashita,
Masahiro;_Komeda,Tadahiro,
Bis(phthalocyaninato)yttrium grown on
Au(111): Electronic structure of a single
molecule and the stability of
two-dimensional films investigated by
scanning tunneling
microscopy/spectroscopy at 4.8 K, Nano
Research, 3, 604-611 (2010) (DOI:
10.1007/s12274-010-0021-9) (ZFtH)
Keiichi Katoh, Hironari Isshiki, Tadahiro
Komeda , Masahiro Yamashita,
Multiple-Decker Phthalocyanine Th(lll)
Single-Molecule Magnets and Y(I11)
Complex for Next Generation Devices,
Coord. Chem. Rev., Vol.255, Issues 17-18,
2124-2148 (2010)(DOI: 10.1039/b926121d)
(7))

#FK) Gh241F)
W oRH, Jie Liu, —@GARL, IR —.
Brian K. Breedlove, U FIERE, KHEEIL,
ABR N ROVEEMEE A A TOV, TTV
DWHERE L A M, 5 32 ERmAY
FAHEE S, 2012.11.22, G

Tadahiro Komeda , Vibrational Mode
Detection of Alkanethiol Self Assembled
Monolayer Tunneling
Spectroscopy:  Comparison of STM
experiment and DFT calculation, The 14th
International Symposium on Vibrations at
Surfaces (VAS) (fAFFf#H) |, 2012.9.26, #if
i

KHEEL, STM |

RN R OB HK#@@
2012.9.19, ik
—fgL %, Liu Jie. MEEE—. (1

bylInelastic,

S FYERRAIC I D
& (R |

TIERE,


http://www.springerlink.com/openurl.asp?id=doi:10.1007/s12274-010-0021-9
http://www.springerlink.com/openurl.asp?id=doi:10.1007/s12274-010-0021-9
http://www.springerlink.com/openurl.asp?id=doi:10.1007/s12274-010-0021-9
http://www.springerlink.com/openurl.asp?id=doi:10.1007/s12274-010-0021-9
http://www.springerlink.com/openurl.asp?id=doi:10.1007/s12274-010-0021-9
http://www.springerlink.com/openurl.asp?id=doi:10.1007/s12274-010-0021-9
http://www.sciencedirect.com/science/journal/00108545/255/17

10.

11.

12.

FOHD,

Nicolas Lorente, X HME5L, STM 12X %
Au(111) ko ¥ 45 7147 (Phthalocyaninato)
(Naphthalocyanato) Terbium D#%R, F ./
FE 10 BIR£, 2012.6.10, &
7|<EE BL, FETEME N R VERE VI
St AL ROG . [R5 fRRBBRMEE D
JEE sk & b S dm ) WFgEes (FRAFFaRTE) L 2012.2.9,
KB
T. Komeda, H. Isshiki, J. Liu, K. Katoh
M. Yamashita, STM study of Kondo
state in the molecules of
bis(phthalocyaninato)terbium (ThPc2)
and (naphthalocianine)
(phthalocyanine)heteroleptic
double-decker complex (TbNPcPc),
19th International Colloquium on
Scanning Probe Microscopy 5 25 [A]
Fepbrst e TERR T o — 7 BEMEE .
2011.12.20, AkiffEiE
T. Komeda, Physical Properties:
Surface/interface with molecule, The
6th International Symposium on
Surface Science and Nanotechnology
(ISSS6), 2011.12.14, HRHS, B
T. Suzuki, T. Komeda, Surface
structure of TOV of spintronics
molecules, The 6th International
Symposium on Surface Science and
Nanotechnology (ISSS6), 2011.12.14,
FORUHD, B
Tadahiro Komeda, Control of Kondo State
by Electronic Current Observed in Organic
Magnet, The 6th
International Symposium on Surface
Science and Nanotechnology (ISSS6) (47
), 2011.12.13,
B35
H. Isshiki, T. Komeda, Control of Spin
State of Double-decker
Phthalocyanine Molecule by Doping
Alkali Metal, The 6th International
Symposium on Surface Science and
Nanotechnology, 2011.12.13, # 5LHE.
555
J. Liu, T. Komeda, Interfacial
electronic structures of amorphous
Al203/Zn0O correlated with electrical
properties of Al/A1203/Zn0O
metal-oxide-semiconductor structures,
The 6th International Symposium on
Surface Science and Nanotechnology
(ISSS6), 2011.12.13, HAHL, Kt
J. Liu, T. Komeda, Adsorption
Structure and Spin Detection of TOV
by Scanning Tunneling Microscopy,
The 6th International Symposium on
Surface Science and Nanotechnology

Single  Molecule

13.

14.

15.

16.

17.

18.

19.

20.

21.

(ISSS6), 2011.12.12, HALHER, B
H. Isshiki, T. Komeda, Control of Spin
State of Double-decker
Phthalocyanine Molecule by Doping
Alkali Metal, TERETHRFL DG
Flo ARy A, 2011.12.8. HH,
K
KHEABHL, H—y 1 A Y —|ZMT 7B 1
fep DA e R - filiE, (519 [ Ry
U L] JRT - LIV OM BRI E v T
7 H VB =3y THRFRER SR T B
EREIRME W=7 A ABA%E ) (Rl
). 2011.11.9, KB
Tadahiro Komeda, Control of Kondo State
by Electronic Current Observed in Organic
Single Molecule Magnet,
Workshop on Quantum Nanostructures
and Nanoelectronics, 2011.10.4, ¥ F#B.
555
Tadahiro Komeda, STM Observation of
Interference Patterns Near the End Cap
and Its Application to the Chiral Vector
Determination of Carbon Nanotubes, BIT's
2nd Annual World Congress of Catalytic
Asymmetric Synthesis (WCCAS-2011) ,
2011.8.10, F=, bt
— 30K, Liu Jie, IR —, U FIFE,
Nicolas Lorente, XHE5L, 70V &JE
K=k b2B740 v 7= DAY
AR T R 9IRS, 2011, 6.2, AL

International

R

Liu Jie, — A 5LAk, MEEE—, I FIER,
KX W ® 8 . STM % M v 7=
triphenyl-6-oxoverdazyl (TOV) 431D if

WEREBIEL L A U, S FRE 9
K%, 2011.6.2, FLi%

dJie Liu, Hironari Isshiki, Keiichi
Katoh, Masahiro Yamashita, Hitoshi
Miyasaka, Brian K. Breedlove, Shinya
Takaish, Tadahiro Komeda, Scanning
Tunneling Microscopy Investigation of
tris (phthalocyaninato) yttrium
triple-decker molecules deposited on
Au(111), HAWEE, 201049H 231
N

K BEL, ZE7 X a v T = UKD
FIGIRERE & A v i, R FE
A4y 2010, 2010.9.14, KK

Jie Liu, Hironari isshiki, Keichi Katho

mashahiro yamashita, Brian K.
Breedlove, Shinya Takaishi,
Tadahiro Komeda, Adsorption

configuration and electronic state of
triple-decker phthalocyanine molecule
on Au(111) surface, 18th International
Vacuum Congress (IVC-18), 2010.8.26,
FE, dbx



22. T.Komeda, H. isshiki, y. f. Zhang, K. Katoh
y . yoshida, m. yamashita, H. miyasaka, B.
K. Breedlove, Detection and Manipulation
of Spin state of Single Molecule Magnet:
Kondo resonance and ESR-STM, 18th
International Vacuum Congress (IVC-18),
2010. 8. 25, H[E, JLx

23. KL, —@5AAK. LiuJie, MpEHE—. L
TIEE. Brian K. Breedlove, &AEM, 2
J@7 & w7 = o D Ay HRE
W& DA, T FRESEIRE,
2010.5.13, 20 B[ i 7

24. —taglpk, Liu Jie, MEEE—. ILTEE. B
rian K. Breedlove, & AlEt, XKHEEIL,
Au(IDFEE L3 7 ¥ a7 =v 4510
WG RS & TOIRTE, T R8Ik, 2
010.5.13, %1 B[l rf7

(XF) Gt 0fF)
(PEEIA PEHE]
OiRdL Gt o 1)

HFR
I
HEFIZ -
BASEA A
EWN D5 -

(£ D)
==
http://cfd-rism—imram. tagen. tohoku. ac. j
p/ " sfem/index—j. html

6. AT

(D) W iERE

KM BBL (Komeda Tadahiro)
ALK - Lo E R ERT - %
9 H 5« 30312234

(2) Wrge s

NpE B — (Katoh Keiichi)
ALK - HERAFSER - Bh#
WFgeE 5 - 80374742

) Wy

#H % KES (Hamada Ikutaro)

WAL KRS« A0 T A0RHRL 5 S 0F 7R Rk
1 - B

FoeE S - 80419465




