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In this Grant—-in-Aid for Scientific Research (A) “Establish of Design of Chiral
Magnets” (2010-2012) was proceed with research target of establishment of material
design of chiral magnhets and search for new properties in chiral magnets. Using of
chiral induce by ligand for the molecule—based materials were success and more than
10 of new molecule—based chiral magnets were synthesized. For the inorganic materials,
intercalation of ions for layered materials and using 14 to 16 main group elements
were effective to get new inorganic—based chiral magnets.

AR TE R
(BAEHAT - 1)
[ERESES LiEESE & @t
2010 4FBE 17,400, 000 5,220, 000 22, 620, 000
2011 4EFE 10, 000, 000 3, 000, 000 13, 000, 000
2012 4FAE 9,900, 000 2,970, 000 12,870, 000
oG 37, 300, 000 11, 190, 000 48, 490, 000

e 8 - Ay

Pt D3 FE - fiE - AR - BREEME L

F—U—F:(1) WRFTVT 4

1EH

(B) #WHEXFZ VT4 (6)

(2) ¥ mE (3)

~IVFT7xzaAf v A

Mm% 7 U7+

F T VRS IS

(4 DMAHA
(7) WA HEE®S)



. WFFEBHAG S W) D

X T VREMERIT, fEREEN A FR E A
FRIZFEFREZ: Chiral ZEfREICRT
DWNERTH Y | FERRZEZ MBI R O
Ty m AR —  SPAMHAEERIC L -
TAEVEHS Chiral 12725 &% 5
NC&ie, —hi~LrF7zuaAf v 7 Ab
FERFREROBEMEIRTH O | IR
MRS % & D 72O AT 23 i
OHILTWD, LPLERNLIZDLH 7%
ZERIBRICR T AMEIRITIEEAEMS
NTELY, APFZEAFEILL 9 9 64
Mo F T IVEEEIRO A RSS2 D T
o, ZOFNAEZITT 2006 FEFE L
HEEE 20 & 2407 - WERAFeE O
HEEIZ Ko CTHARBFIE A TG fh & BEMED
chirality] #5EE L7, v/ B X7 —)L
THRIT 545880 chirality & O
chirality DBI#E A | A% - MWELIZIE - T
TG HI DD BAHNZ T, chiral G 4F
HOMEmBETEN S 20 T8 M
chirality (chiral #¥%). M chirality
(chiral A & 4#%1E) . M chirality
(chiral Jix7155) DOFEG DSEE DDA
HThHHZ EEW LML,

. WFgEOBER

~ 7 BAF— )V THERATDLERD
chirality &Rt chirality B %
R - T > TRERIDDRFRIIC
A, chiral #OERA Oft sa TN B
72 &3 #Edh chirality (chiral #Y5) . &
X chirality (chiral A & A#id), spk
chirality (chiral Jtx/135) OFEGEH G
MZTDHHT, fimfEE, ZEhd A
T2 OWER T, BT DO IERITREY:
Ze RAEHNZ o L CTHIES 2 2 &
WXV, KR PEEIZELI D chiral
WEMEAR DR EHE S 2 ML L | chiral M,
~NVTF T za Ay 7R R IEAIC
J& SE LM A ZGS, 2O HBYE
DT LL T OB B I DWW THEFRIC
sz,
(1) #Edh - WA chirality O E£A1k
(2) (2) 2Pk - R Chiral BatEAA D)
B - HIEEREE O

. WO 5

Gy FHEF T OVBEIEIRREFE DB — N T
b HDANTEEE RS & EH T T LS
il WESUHEEARAT, HEEARAT, R R
HE, 7 ABEEROThZnE — A
. RIS NDRAERE L, . B
X T VREIE R DO GBI A AL, niE T v
BEMER DGR, BEEMIME, S IESE O
RAWPENE . KSR ST, MR REREE

THEERIE ONE, IR, B85 T, &%
). BEEKABERAT, FBE S D WITRRR
AMIE GEMIEARRALR, $ES E
IR MESICERALE) . R T AN
— ARHCIIE, B TS L ¥ —
WSRE 21TV, #FFE R & 2R 5,
X 3 FEM & L, H&AID 14FETEILH
WINLE, R O 2 R CHEP AT,
MOBHEZ I 2, AFEDE0ME
BRI 2 2R 9 D,

. WFZERR

fiEeh - MR chirality OE&AL

DFx T VEMER AT T212 1 O FRLL |k
HHELZD I BNV 200X T Vi
KIZOWTIL, BERA BV &R OB
EIXIZIER CC, B 136 L OZEMEED
PRI DH 2 F T A= T IKD
BRI L, b FrF it~
— KL T IIROBRWIEZ N L
BT o2 Llcky, T VERBENLAE
LHYynm A% —5F4 (DM FHAEE
D Z 2z L DM FH A /EH Ole S
BXOMAERHOKE EOERBL~D
B & R LT,

4y F-VE - R Chiral BEMEIR DM ERET -
i A0 B S 0D e N T

Cr1/3NbS2 73 & D@k L Iz A &°
VEEOA T U EAREAMIICA o H—T
L— b LfbEIT I A o s
— 0 VIR X o THRFERIC A v F —
HL—hrTHZEERHEL, 201 %
H—L—hrL7AFT ORI - T
MR ZEMEENFT TN RD L ER
HUz, —J5. MnSi 2 ED 1 4EcHE%
bW TIZ 1 4 R FE O EMEK
HfE BRI X o THE TS O LR
DR SN D FER, 7 VMBS0
LTI EERHL, £0OFE IV 1
415, 1 5HE1 6 IR 2RI E A
L7t R D AR 2D -, Z OFE R
GeFe LN MnP 283 7 /L 22 [ REIT s il
kg 22 Enbholz, ZNHIZLE-T
4y TV - R Chiral BEMEIR DM ERET -
A B A3 e N C & T,

PLE®D X 5 ITARMIZE Tt B ic &
FrHEBT_RTORERI N, DR
FFEClIX B R BN Bl FIZ R4 &
BB HMAN SN O T TTRNT
Do

1. %7 VIERERIMEIR CrNb3S62 o Hifh
BB A7 V68 ABERERFEB X
RFITNAE VY h BT DIFZER



X O ZE L,

A D B LV FgempfE & L
THMW L7 KRIRFFSER SO F)IRE D
WC L0 | CrNb3S62 D HfE B D I — 1
VY EFHBEREICLY, T L
MESBEFBIOXFILAE VU b
R D FEZE R B KON 22 R LT Rk
LT, F IV 58 AMKETEILETH
EHFIZ L - T, &b THEFHFEB LY
Bz~ 7= b D THY . DK
I TAE L ZERIRE N D TS LD DM FHALE
HIZEd2b0THD Z EREHA I,
X 7V b HE AR IC BB T I A
K200 06 FREDHEESZFMT 5 =
LIZED . FTNAE VY UK
AT EEHONERD, 2D
TR, BlEmEt A L el —B Lz,
EHICFTILAE L VY N RTRER
OB T HRE TR E 2 S I RET 5 2
Llizky, bHADEEX, EEREDL
HLoNTHDINEIEHT S Z LIk
Lize £722 0 OMRBEFITEL &
Z LI AR bl TE T2 K
MaE&EER2NLEDOTHDZ ENHLMN
LR ole, ZIVD ORERITF® T AR
BT 5% 7058 UBARRFERY 7
ARV Y R U TIRREIL, 1D T~
suaRAr—)Oakt—L v kAR
BEZFEIALELbDEEZD LN TE
o EBBGOMRICKITHEEIEED
BRI N2 b — L Mo 72k EER
L—H—Thbh, BNz —1L 2 NI
fii o 7RENBRERETCHD Z L&
E2AHE,. ZDae—L v R A UREE
DHE L WEARTEZ R 2 & N
SNbd, ERTOEERAE IR
ERIHTAZ LKLY, SFETORE Y
ha =27 R LIIRHIRIC DL E DN
A be=7 A0HELRD D
HTHA9,

AR 1012 42 3 A1 Phys. Rev. Lett.
WA L, ZOSUIT AV DB
Spotlighting Exceptional Research (2
BE S, FRRGLETE TT A U A B
Fo Ny T R=TU TR ST, AfE
FLF CIIREEFHETH LUV IREER WD
THR 7. “A New State of Matter
SRR 51 b Iy

2. XTNVREEZERNF T V55T
PR DA

X TN TRMERO A RRGIBRR ISV T
BERT X T NVTRBUNL DI D, 3 — A
NE VAl Vit Nb = ) Ml Nj = S S5 2
RovAa~AFTYT7L4aT7vF LT &
N A NV VG [ NI N E VA K
=Sl Pl N = Sty Pl Nl = G S N4

HVDEERTIL, F 7 /VZEMBECHE L
T5ZEE R Uz, BIEREBIZOWNT
VX & TlEZe vy, RREICL - T
121 OFEIT < D LWy M T L
MARD BRI L TV D, AFiEITAE
H LWy P T VBINEIR O & e
iz dEEXLND,

5. FreRERLE
(BFgEfFeE . e K ONEEEAF TR 1
=)

CMERERm S0 (B 78 1)

1.

Chiral Magnetic Soliton Lattice on a
Chiral Helimagnet

Y. Togawa, T. Koyama, K. Takayanagi,
S. Mori, Y. Kousaka, J. Akimitsu, S.
Nishihara, K. Inoue, A. S. Ovchinnikov,
and J. Kishine; Phys. Rev. Lett., 108,
107202 (2012) (&FHA V)

Magnetic  diagnostics using the
third—-harmonic magnetic response for
a molecule—based magnet networked by
a single chiral ligand

Mito, M.; Iriguchi, K.; Deguchi, H.;
et al. Journal of Applied Physics 111

10(2012)  (&EHA V)

Unconventional Magnetic Domain
Structure in the Ferromagnetic Phase
of MnP Single Crystals

Koyama, T.; Yano, S.; Togawa, Y.; et
al. Journal of the Physical Society of
Japan, 81, 4(2012) (F#A V)

Magnetization and spin gap in
two—dimensional organic ferrimagnet
BIPNNBNO

A S Ovchinnikov, V E Sinitsyn, I G
Bostrem, Y Hosokoshi and K Inoue, J.
Phys. : Condens. Matter 24 306003
(2012) ( & & A v )
doi:10. 1088/0953-8984,/24,/30,/306003

Coherent sliding dynamics and spin
motive force driven by crossed
magnetic fields in chiral helimagnet
Jun—ichiro Kishine et. al., Physical
Review B, 86, 2012, 214426/12 (&3¢
a9)

Unconventional Magnetic Domain
Structure in the Ferromagnetic Phase
of MnP Single Crystals

Koyama, Tsukasa et. al., JOURNAL OF
THE PHYSICAL SOCIETY OF JAPAN, 81,



1.

2012, 43701. (EEFHHY)

Heat capacity measurements of chiral
and racemic molecular magnets
Fukuoka, Shuhei; Yamashita, Satoshi;

Yamamoto, Takashi; Nakazawa,
Yasuhiro;  Higashikawa, Hiroyuki;
Inoue, Katsuya;

Physica B-Condensed Matter, 11, S19
(2010) (&EHAY)

Magnetic hysteresis and domain wall
dynamics in single chain magnets with
antiferromagnetic interchain
coupling

A A Bukharov, A S Ovchinnikov, N V
Baranov and K Inoue,

Journal of Physics—Condensed Matter,
43, 436003 (2010) (&H#FHAY)

(¥R (Gt 92 1)

LKA i34

=hr=A=bteXFT NIV ILEH
WX T LB A RS fZlW)/\EJi i
K OEREOMEE, sEiM by 5 62 [BI5T
%%,mmﬁawﬂ21a~mmﬁm9ﬂ

23 H, BILKT HEFY /A (B
1)

Yoshihiko Togawa et. al., Chiral
Magnetic orders in chiral
helimagnetCr1/3NbS2, ICM2012, 2012

.07 H 08 H~20124-07 A 12 H, Bexco,

Busan, Korea

Cristina Saenz De Pipaon et. al.,
Magnetic structure of the new chiral
compound [Cr (CN) 6] [Mn (S) —pnH
(DFM) JH20, ICM2012, 2012 4F 07 H 08
H~2012 4£ 07 A 12 H, Bexco, Busan,

Korea

Takumi Imakyurei et. al.,
Pressure—induced suppression of
magnetic ordering in a chiral magnet
Cr1/3NbS2, ICM2012, 2012 & 07 H 08
H~2012 4£ 07 A 12 H, Bexco, Busan,
Korea

Takuma Nagano et. al., Multiple ESR
spectra in a chiral molecule—based
magnet  [Cr (CN) 6] [Mn (R) —pn (H20]H20,
ICM2012, 2012 4E 07 H 08 H~2012 £ 07
H 12 H, Bexco, Busan, Korea

iﬁ?ﬁﬂﬁ\, PEIRAESC, SRINETT, k&
&, BKEFZ T, H L7t
BT T A v G e H R EE M

10.

11.

12.

[Ph(NH3) ] ([18]crown—6) [Ni (dmit)2]3
DER & ERERAMN, B AR EH
92 HFAFS, 201243 ] 256~28 0 , B
JEFRBRY: AEF YRR REFy
YRR (PR IR)

EMARD, PEIRAESC, RKESE S, Mk
et

M oA v T F —
Cu4 (bpp) 5(CO3)4 (H20)x D ERK, B A

(L5 92 REBAES, 2012 4E 3 H 25~
28 H , BEFRHAKRYE HEX v /IA,
FbEx v o8 (FRAS)IR)

IR AR, VaIRAESC, M, I
¥, HEwth

S8 )4 R4 4 2NAL TR
Preyssler %! POM, K12[GdP5W300110]®
i & s, BHAREZERE 92 BE
4 20124E 3 H 25~28 H , BEFEFEA
R¥ HEXF v A, REFr 32
() 11IR)

Masao Hadano, Motoko Akita, Sadafumi

Nishihara, Motoko Akita, Katsuya
Inoue,

Chemical/Physical properties of
iron( Ml ) phosphates in sorption

processes, The Fifth Japanese—Russian
Workshop on Open Shell Compounds and
Molecular Spin Devices, 2011 & 11 H
14 H, Awaji Yumebutai International
Conference Center Awaji Island, Japan

Daisuke KOJO, Sadafumi Nishihara,
Motoko Akita, Katsuya Inoue,
Synthesis and structures of new
organic—inorganic multiferroics, The
Fifth Japanese—Russian Workshop on
Open Shell Compounds and Molecular
SpinDevices, 2011 & 11 A 14 H, Awaji
Yumebutai International Conference
Center Awaji Island, Japan

Daisuke Konno, Sadafumi Nishihara,
Motoko Akita, Katsuya Inoue, Tomoyuki
Akutagawa, and Takayoshi Nakamura
Observation of Magnetic and
Structural Phase Transition in
Li2([15]crown-5) 3[Ni (dmit)2]2 (H20) 2
The Fifth Japanese—Russian Workshop
on Open Shell Compounds and Molecular
SpinDevices, 2011 & 11 A 14 H, Awaji
Yumebutai International Conference
Center Awaji Island, Japan

Yuki Nakano, Sadafumi Nishihara,



13. Li Li,

Motoko Akita, Katsuya Inoue
Synthesis and Magnetic Properties of
Cu(Il) Complexes Containing
1, 3-bis (4-pyridyl) propane as
Bridging Ligand, The Fifth
Japanese—Russian Workshop on Open
Shell Compounds and Molecular Spin
Devices, 2011 4 11 H 14 H, Awaji
Yumebutai International Conference
Center Awaji Island, Japan
Sadafumi Nishihara, Katsuya
Inoue

Synthesis and structures of chiral
molecule-based magnets, The Fifth
Japanese—Russian Workshop on Open
Shell Compounds and Molecular Spin
Devices, 2011 4 11 H 14 H, Awaji
Yumebutai International Conference
Center Awaji Island, Japan

14. Chisato Kato, Sadafumi Nishihara, Ryo

Tsunashima, Yoko Tatewaki, Katsuya
Inoue

Crystal Structure and Magnetic
Properties of A Doughnut—-shaped POM
Including Gadolinium(III), The Fifth
Japanese—Russian Workshop on Open

Shell Compounds and Molecular Spin
Devices, 2011 £ 11 H 14 H, Awaji
Yumebutai International Conference
Center Awaji Island, Japan

15. Marina Miyagawa, Sadafumi Nishihara

1.

Katsuya Inoue

Synthesis and crystal
inorganic chiral magnets
The Fifth Japanese—Russian Workshop
on Open Shell Compounds and Molecular
SpinDevices, 2011 & 11 A 14 H, Awaji
Yumebutai International Conference
Center Awaji Island, Japan

growth new

(XEF] G 31)

Katsuya Inoue and,Jun ichiro Kishine,
Chapter 4: “Magnetism and
Chirality” Multifunctional

Molecular Materials, Pan Stanford
Publishing Group, ppl33-148, 2012
http://www. panstanford. com/books/97
89814364294. html

RIGIEM, EREIES, B OKES
St (F),  Z3eHl, #~—%5=69.
2012

Takahiro Muranaka, and Jun Akimitsu,

100 Years of Superconductivity, CRC

publication, F&~_X—T#=7. 2011

(PEZETY PEHE)
O Ry Gt 1#F)

LR B ECEREN T D A B T NA R
I - ERRER, BH—B. RRKE, £
RIE—BS (L ToR), H Bt (JRK)

PRI « UM TR, IRERE
FHYE : HFeF

F 5 ¢ FERE 2011-16147
HFEAE A B : H23.1.28

EINS DR - [EN

ORI (GE o 14)
Py

LR

MR

FHSE -

g

BSFEA A

ENA DR -

(Z Dfh)
R rS— s
FEEWETE A 126 7 JVREPEAR D 5 ARG OO e 37
http://home. hiroshima—u. ac. jp/kotai/kib
an_a. html

6. WFFEHRK

() IrgefREH

H I 7o (INOUE, Katsuya)
Jis B RSP R F B B AR ZE R« 2d
WF9EE %5« 40265731

@) WFoe g

Bt #h (AKIMITSU, Jun)

TR « B0 - %
e #E 80013522

ZGH #Ht—  (KIKUCHI, Koichi)
BRI « BT 2H5ER) - %
e EE 40177796

EME EB (MITO, Masaki)
TUMN TR - REPE TAF5ERE -
MEE%&F=S 60315108

iz

JEAR JE—RS - (KISHINE, Jun—ichiro)
WL R - BEsd - #o
W2eE%ES 80290906

Bl kEZ  (TOGAWA, Yoshihiko)
KEFFSLR T 2 1 AR AR SeraE )



RHEM B ZEE v & — - RERIMEH R
WREFEE 00415241
(B ALAFEE D7)

(3) HEEHF TR




