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Magnetoresistance effect of conducting single-molecule magnet
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To elucidate the details of the magnetoresistance effects of conducting
single-molecule magnets (SMM), [TbPc2]Ix (Terbium = Th, Phthalocyanine = Pc, lodine = 1), which is robust
to various physical property measurements, was studied. We produced a crystal of ThPc2, which has stable
redox properties, by using an electrolytic oxidation crystallization method in the presence of iodine.

[TbPc2]Ix has uniaxial magnetic anisotropy along the c-axis in the crystal structure, and magnetic
hysteresis was observed at 18 K. The semiconductor behavior reflects the observed electronic structure.
In addition, it behaves as an SMM, which undergo slow relaxation of the magnetization. Spin-dependent
conductivity correlated to the temperature dependence of the magnetic hysteresis. In other words, using
[TbPc2]1x, the magnetoresistance effect of conducting SMMs was observed for the first time.




1993
Single-Molecule Magnet; SMM

SMM
SMM
"y
SMM
SMM
SMM
10K SMM
c 2.7 S cm”
SMM
SMM
SMM
SMM
SMM
1

Eleciric Charge

| HFRELA=SZ |

SMM
SMM

SMM
1

TbPc2 TbPc2
TbPc2™
TbPc2 SMM
50 K
Pc
PrPc:
TbPc2
SMM TbPc2
SMM
SMM
SMM
SMM
SMM
TbPc2

MPMS Magnetic Property
Measurement System
SMM
PPMS Physical Property Measurement
System

SMM
1 24
[TbPc2]Clx
SMM [TbPc2]Clx
SMM
[TbPc2]lx TbPc:
I
SMM TbPc2

X TbPc2



I3~

[TbPc2]l3rs) TbPc:
+2/3
c
18 K
SMM
[TbPc2]Ix
Y
[YPCZ]IX
2 24 TbNcPc Nc=
Nc
Nc-up Pc
Pc-up
Nc-up Pc-up STM
TbPc2
T
Nc-up
1
dip
RKKY
3 25 [TbPcz]lx
[YPCZ]IX
c
a
100 S/cm
1 S/cm
c 0.8eV
a
a Drude

30 S/cm [YPc2]lx
c
[TbPco]lx ¢
4 25 ThPcz s
SMM TbNcPc
[TbNcPc]PFs c
c
25
c
TbNcPc
2
Thit
TbNcPc
I [TbNcPc]PFs Tt
SMM T
5 25 Lnt
SMM
SMM
Ln'
Lnm
Dy!"! 1 Dy!'!
2 X
1 2
Dy!'!
1 Dy!"!
2
10K
1
2
Ln'
SMM
6 25 SMM



NMR

Lnn

NMR
Pseudo Contact Shift; PCS
Residual Dipolar Coupling;

RDC PCS
NMR
RDC
SMM
Thz(obPc)3 Pc
SMM
Thit
NMR
PCS RDC
SMM
7 25 Ln'
Tbhm [Th4]
Pc
Fused-Pc
SMM Thbz(obPc)s
Tph
4
Tbhm =0.352
nm Fused-Pc
1.16 nm
Thin
Th2(obPc)s3
[Th4]
SMM Tb2(obPc)s
Fused-Pc
Fused-Pc
8 26 Ln'
SMM
SMM
Pc
Tph
TbPc2
Cdn Pc Thm

Thi

Toh 3
Thin
Tbhi
Thin!

Pc SMM

SMM

9 26 [TbPc2]lx
[TbPc2]lx
2K
M-H
[ThPc2]Ix
[YPc2llIx

[Tb PCZ] Ix
Tl

Y S=0

SMM

H. Hiraga, H. Miyasaka, K. Nakata, T.
Kajiwara, S. Takaishi, Y. Oshima, H.
Nojiri, M. Yamashita, Inorg. Chem., 46,
2007, 9661-9665.

N. Ishikawa, N. Sugita, T. Ishikawa, S.
Koshihara, Y. Kaizu, Inorg. Chem., 243,
2004, 5498-5500.

G. Ostendorp, H. W. Rotter, H.
Homborg, Z. anorg. Allg. Chem., 622,
1996, 235—-244.

T. Fukuda, T, Biyajima, N. Kobayashi,
J. Am. Chem. Soc., 132, 2010,
6278-6279.

5

Y. Horii, K. Katoh, N. Yasuda, Brian K.
Breedlove and M. Yamashita, Effects of
f-f Interactions on the Single-Molecule



Magnet Properties of 5 G-COE
Terbium(I1I)-Phthalocyaninato -
Quintuple-Decker Complexes, Inorg.
Chem., 54, 2015, 3297-3305. (DOI: G-COE
10.1021/ ic502951t)
K. Katoh, R. Asano, A. Miura, Y. Horii, 2012 12
T. Morita, B. K. Breedlove, M. 3

Yamashita, Effect of f—f interactions on III
quantum tunneling of the -

magnetization: mono- and dinuclear 62

Dy(II) phthalocyaninato triple-decker 2012 9 22
single-molecule magnets with the same
octacoordination environment, Dalton
Transactions, 43, 2014, 7716-7725. 5
(DOI: 10.1039/c4dt00042k)
T. Morita, K. Katoh, B. K. Breedlove, M. CSJ
Yamashita, Controlling the 16

Dipole—Dipole Interactions between 20
Terbium (I1I) Phthalocyaninato
Triple-Decker Moieties through Spatial 172-178 2014
Control Using a Fused
Phthalocyaninato Ligand, Inorg. -

Chem., 52, 2013, 13555-13561. (DOI: !
10.1021/ic4020459) 2014 1 45-50 2014
M. Damjanovie, K. Katoh, M.
Yamashita, and M. Enders, Combined

NMR Analysis of Huge residual Ln(IID

Dipolar Couplings and Pseudocontact

Shifts in Magnetics Japan 8
Terbium(I1I)-Phtahlocyaninato 133-139 6 2013

Single-Molecule Magnets, J. Am. Chem.
Soc., 135, 2013, 14349-14358. (DOI:

10.1021/j2a4069485) T
T. Komeda, H. Isshiki, J. Liu, K. Katoh,
M. Shirakata, B. K. Breedlove, M. No.503 48-52 2 2013

Yamashita, Variation of Kondo Peak
Observed in the Assembly of
Heteroleptic  2,3-Naphthalocyaninato

Phthalocyaninato Tb(I1D)
Double-Decker Complex on Au(111), No.500 38-42 11
ACS Nano, 7, 2013, 1092-1099. (DOI: 2012
10.1021/nn304035h)
4
@
KATOH, Keiichi
80374742
2014 2
21
Liu Jie
Th(I1D) X
63

2013 11 2




