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T EERFR [RKEEER (1FHO) | TE About 7 minutes on foot from Daikokutyou subway
BAKI450m. 79 (1st Exit) on the Midousuji Subway line
TFEKEEERR [TRAEER]  TFE About 15 minutes on foot from Nanba subway station
BANER 155 on the Midousuji Subway line
HIREE Program

*12H12H(A) * December 12th (Mon.)
13:00~13:10 = 13:00~13:10 Opening
13:10~16:20 MIBFTEDHIEAFTES 13:10~16:20 Lecture By Dr. Matsuura about Magnetism

16:30~18:00 J)L—TFF 1 X Av3>1 16:30~18:00 Group discussionl


https://www.osakafu-u.ac.jp/isitenanba/

19:00~ ¥z

5P BRSO S D bE—ILETERERT  IRALCITY
ARBRHSRBR IR IX ZEAE 5-1-60 TR ANICL YFIRELE

TEL 050-5786-1046
http://r.gnavi.co.jp/k195065/

*12H13H (k) =

9:30~11:30 LeonovEADAFILEA > ZZHEE

11:30~13:00 BB

13:00~15:10 HF(CKDOmEFK (LUFEFH)
AEERKRE. 1 ARKR209D+595w 109
(FEEAG. FER207+51wm307)

13:00~13:50 =i (LBKXFE F LAPD)

14:00~14:30 RAFE—EF  (KBRFIZAF FIIIFHM2)

14:30~15:00 +3E& (KBRAFIZARZE F)IIEAM 2)
15:00~15:30 24188  (RFAF KAM1)
15:40~16:50 JIL—TF 1 A Hhv>3>2

16:50~ B&

BB EIEEA 090-3953-4420
EEGEF 090-5137-9780

19:00~ A social gathering
location : Dotonbori craft beer brewery at Namba CITY
Namba 5-1-60 Namba CITY South Building 1F

Chuo-ku, Osaka-shi, Osaka
TEL 050-5786-1046

http://r.gnavi.co.jp/k195065/

December 13th (Tue.)

9:30~11:30 Lecture By Dr. Leonov about Skyrmion

11:30~13:00 Lunch Time

13:00~15:10 Oral presentation by young researchers
Presentation time : 20 min. Discussion time : 10 min.

Jr.Li: Presentation time : 20 min. Discussion time : 30 min

13:00~13:50 Li Li (Hiroshima Univ.)

14:00~14:30 Junichiro Yonemura (Osaka Pref. Univ.)

14:30~15:00 Tadayuki Sogo  (Osaka Pref. Univ.)

15:00~15:30 Shun Okumura (The University of Tokyo)

15:40~16:50 Group discussion2

16:50~ Closing

Hirohisa TAKAHASHI
Kensaku ENDO

BRSCONT

HMHOLEY> 3> THE, R TBREZITVWET. RYYIDAICE. 6000MHIEE. FEDTC(F3000M
DHZEHAESFETT . BEROTSNEONSHBHFELTEDET,


http://r.gnavi.co.jp/k195065/
http://r.gnavi.co.jp/k195065/
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muSR ICEBHA TSIV FORFREOBIZEEHMA A FS IR
DERNYFE

BUEKBESX LR FE
=REA
Theoretical Predictions on Dynamics of Chiral Soliton Lattice State by Applied Magnetic
Fields in muSR
Div. of Arts and Sci., The Open University of Japan,
Hirohisa T. Takahashi

A T IVEMERIZBE T 205805 . Blamad. FEERBOAImE 2 HIEF I I iThb Tk
DI[L,2]. FFlT, HEAMNIEBE S MICESEZHNT 52 TELDI ATV Y bk
TARHEN 17— L YV BB IC L o THERR S AL[3]. BRI I W T HISHICERE N T
LRV A B EZ DT CWD, Tz, A TV U R TIREEIC B ABINT AT 722 14
Y& HIN9 % & Dorring-Becker-Kittel #4512 K 0 Bt D72 WA B iz A L b 2 & 3Bl
I T & S TWDH[1],

B, JaF AV VERRESE WD DI, BER I 2 F 2 AT D ERMNEI T
—a Lo TEIE L, FOEIEIE COWNEBS 2 T T a4 A B V)3 E
HEITV, TOH%, 2 A UL THRIET H55E ORI X 2 A4 v AREERE O
AECDOFBNRD E W) AEERGFENRH DL Z LR L, TOBETOSAiZE T T
FERINEOBAEE R D TETH D, Lo T, BIGO 22 LR 21k 2 8L
TLDIZHLIZTFETHDLEFER D,

A O CTlX, RS DA L BRSO I2B W T, I a4 v AV U E5EE
EPREINABRTIEAZBU T, A4 TNV YT RO PREDAE RN ED X HITR
HINTONWTiEma 1T 9,

[1] J. Kishine and A. S. Ovchinnikov in Solid State Physics, ed. R. E. Camley and R. L. Stamps
(Academic Press: New York) 66, (2015).

[2] Y. Togawa, Y. Kousaka, K. Inoue, and J. Kishine, J. Phys. Soc. Jpn. 85, 112001 (2016).

[3] VY. Togawa, T. Koyama, K. Takayanagi, S. Mori, Y. Kousaka, J. Akimitsu, S. Nishihara, K. Inoue, A.
Ovchinnikov, J. Kishine, Phys. Rev. Lett. 108 , 107202 (2012).
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Preparation and Magnetic Properties of All Organic Biradical Liquid Crystals

(KYOTO Univ.,! NIOCH SBRAS,? KEIO Univ.,* OSAKA Univ.,* JST-PRESTO®)
Yusa Takemoto,! Elena Zaytseva,"* Naoki Yoshioka,® Katsuaki Suzuki,® Yoshiaki Uchida,** Satoshi
Shimono,* Tatsuhisa Kato,* Dmitrii G. Mazhukin,? Rui Tamura®

'Graduate School of Human and Environmental Studies, Kyoto University, Yoshida-nihonmastu-cho,

Sakyo-ku, Kyoto 606-8501, Japan; “N. N. VVorozhtsov Novosibirsk Institute of Organic Chemistry, Siberian
Branch of Russian Academy of Science, Novosibirsk 630090, Russia; *Department of Applied Chemistry,
Keio University, 3-14-1 Hiyoshi, Kohoku-ku, Yokohama 223-8522, Japan; “Graduate School of
Engineering Science, Osaka University, 1-3 Machikaneyama-cho, Toyonaka, Osaka 565-0871, Japan; °
PRESTO, Japan Science and Technology Agency (JST),4-1-8 Honcho, Kawaguchi, Saitama 332-0012,
Japan
Summary: Here we report the preparation and magnetic properties of two different types of all-organic

biradical liquid crystalline (LC) compounds (S,S,S,S)-1 and (R,S)-2. (S,S,S,S)-1 showed a chiral
nematic phase and (R,S)-2 did a discotic phase. By SQUID magnetization measurement, (S,S,S,5)-1
showed strong magnetic interaction (j > 0) at the crystal-to-L.C phase transition, while (R,S)-2
exhibited antiferromagnetic interactions at low temperatures and a substantial increase in the molar
magnetic susceptibility () at the crystal-to-discotic LC phase transition.

[#HE] ZnET, BRROAF BRSSP TR S FREEEVO RIS EEH TH L0, 5T
WA BRI LN EE BTV, LnL, Fox NWERLT-ZADFE R H LR oA
TN AL B Y OB L OIE R AFNEE SQUID BLRFHa W CTHIE L2825, flftta 2 B b
FH~DOFIIERE DRI O EH-23AOI0, KA I8 WTIROEERBIAE B/ER SR BLT52 808
ARSI (EKIRAR IR, 1 > 0), IRWT, B AL (EPR) 4 Y6 ika O T iR dh B D%
LR DR EARAFEZ R E LT2 L2 A | [FAERIZHE S AR SIR S FE ~ ORISR O BRICBAL R DO K& 72 EFHHR
bz, ZOBE, 58S AFUINT D& ki T—FED AL 77 2K D FRV ViU AH BAF
HBRBTHEICHERL TWBEEZ NS T2,

[EBr] a7 FICe TV INEEEH THLEME AR LT, (RCEEMEESER L X #REPT (XRD) H
ENCEVIESEFA DR EZIT o7, Fo, EPR 3 WIEICEOT VNI O 4y 1 ks A BAER &
SQUID & G a AW TEARAL RO ERFEEZRIE L © 79 DAL G ORERZEE OBLIHI%
1T-o7=,



3
[FEREB52]

AlEl, a7 T UG E R T DA OB RIS Uz, WGBS ELsHs 5
5. {EA(S,S,S,S)-1iEfan-like textureZ /< L. LA H(R,S)-2/Emosaic texturea /< L7z, XRD/X
B = DFFTIZE Y, (SS,S,9)-LUEF T hx~F v 7 (N) 2, RS)-2FL 7 X Fa2T—
717 5 —H (Col) ZRTZ EMNoinolz, Fiz, EPRGIIETIE, (5,5,S,5)- 1D THRE R H
(1.0x 10"mol/L) Tix, FHIROMEIZI T, INLLIZNOT ¥ HICH KT 5 3 AfRD A
BB SFL, 3TN T PANARICESFHE B ERIZ R o7, —FH T, (RS)-2DTHF%E
#H (1L.0x10"mol/L) TiX, 5ABMNA SN, ZHIFD THOAE U [EENFEAEER L,
SHBERENFELTNDZ AR LTS, S 5HIZ, SQUIDREHET & VW TE /LI LR
OIBEEAFEEZRE LIz L Z A, (S,S,S,5)-10%4 1%, FEdbtH 2> SRS AH~DFERE OB,
Wb R ORE 2 EFA RS, NFIZBW CGROBSIHEEIER (§ > 0)2M#VTnsg Z &2
o122, —J7, (RS)-2DBFAIE, FEAIRAE TITARIRITI 3\ T RORBAERIFE EAER 23,
BRI B W CUEEAR RO EF AR SN 570 & BBRIE O BERFE DB S vz
DTHET D,

Acknowledgment: This work was supported by JSPS Core-to-Core Program, A. Advanced Research
Networks, JSPS KAKENHI (No. 26248024) and RFBR (16-33-00238 mol a).
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RERAFILRZFE TR TR

B A TV B AR BRBEME R AR AAE A & Dzyaloshinsky-Moriya £ A {EH Dt
BIZED, AN —2DEDE Y &2 S8 ARERT 5 X 9 IZESIT DEEMEIRTH B (11,
I I, BEGEEIINC Z 0 . VU N OF ORI 03 E IR B 5 AiEiEIc 2k
5 EbmbnTns2l,

ol A TN O AMMEIRBIEEAR @GS Lo, B8 EIINEN 5
DOty & HEBRT % Meissner ZHSRZ2F5>, Lov L, BB KE W &0 RS 4
L. MG REFHARDOIETRAT D Z & TR BNIEE S D, Z Ok OBUINES D
e I LT, B —72208355 T Tl =Mt F21F2 L DIl T 2 Z L nmbitTn
Do~ WRITTREBEVER S DR BEZ T D 2 bbb TV 53], TREEVEREE
RO ZEREE IS W T, TREPE R OREREE IS L 0 ES I DG EIRERIC S 2
HiLDH Z & T, BEIICIADIER SN D, Z OBRLEIZTRBEMER B A A AAEIEITEKAF L
T, RO IEDFIZ X AR EROM Lo L 5 R b@EInTnsgs, 17
IV SR ABENEIRIZA Y IV IR BEERE 2 R0 7= 0 | BRIEMER & D& o84 & 1387
SRR IR BREIRIC G 25 Z EDBWIFFTE 5,

Hex I, A T B AR B BIRIC G- 2 2 IOV T L BREIRICEN D
MRRRBICHE R 2 Y CTel4,5], 207D, I A TvHH AR & BRIk ZEtE
BB DIAREA EHE Y S 2L —2 a3 K> TR TR Y | KfEaTIEZE O R
HET D,

ZE3CHR
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+{ 52 A Francisco GoncalvesABCD, EARMES A FHEEKE E, #FABE CE, Robert
StampsP, =RBHE BC, BOLHL BC, WEFHC BC F Lyt BC 1. G. BostremF, VI. E.
SinitsynF, A. S. OvchinnikovF, FARINE—ER C.G, 7)I[ikZ ACDH

KBFR T A, JRKRBEB, JKKF T /WAL C, 7T AT — KD

PP B Jeins@fgi s B, O Z LR F T, HuEK 6 JST S &3 1F H

ERmEENRX TV T 4 2 AT DBIMEIR TIX Heisenberg T A2 #iAH A /E A &
Dyzaloshinskii - Moriya (DM) fHAE/ERHOBAIZ LV | BGHICBWTX 7 VA KRT %
FHT D, B F T, AR F TV > THORARIZEIIL7ZF T 1 5
AR (CHM) ZAJERAE S U TT %, & 7 /4R anlilll oot U CHREIZ MY
ZEN$ % & CHM O A B b8 AMEIIEBANZIE i, sRbREEIERE & & AME
DHEEF| LT X TN Y Y b otk+ (CSL) ICEBT L, MG L2z 5T XTHA
B DMESGEVING AT HRi Y SRE R EE (FFM) & 72 5,

T, AR T VESMEIR CrNbsSs (23T, B C CSL W SN D Z L — L
2 B BB A A2 SR 28R - WZERIEATIC X 0 Bl S v Sz (1], CSL ikakek gk
IC—ARICHN, BEGZEIINT 52 LIk 0 SR AEANELT D 2 L OmE o Kt i 45
(X LT TRIEICHET D 2 L NEHBIE S, TR D OIRD FVT CSL 23 EHRY
RAE M A L — L AZFFOZ LIZHRL TS, BERIMIAa e — L 2R FD,|
T AT =V OREKBT 2 T D 2 E AR D X T VRSB ICH LT £ OELHNES)

AL 2 EITERE, £ 2T, AP TIIRAIEISICER L, ERESOME R D
FNERALNICTHZEEHBE LT,

RKBEHETIE, X7 MRy NI T FI7A4 P a—T1LF—r=2—TH 4~ (CPW)
ERAWTIToTe~vA 7 1 A—%—H% A XD CrNbsSe (ZI51F D RIS TSR DO FEM %2 7~ 7,
CNN@yﬁfwﬁim%iéﬂéﬁﬁwﬁ’ﬂbf%?wﬁ%%%ﬁﬁm’a%Ltﬁ
B & TEADICELE L 72558 OBERILIGCFURH A X AitE 7 & &2 llE L7z, FFM 85T
L BLELS D00 67, [RIRR OBE KIS M DWEGHRAENE fres(H) DMBEE STz, T O
FETEMERICIE, PR OTREEMEEE & FERIC, Kittel ORI ST Tx 2, ELiED

%, fes(H) DALYV R UBEOEICA T — VT HIRBOA M Sz, £72, il
EDTIE, fes(H) 1FE 0BG L TR TH Y, READ TITIENPRL 25, £/, 3k
YA XN EL R DI EHGHEE N m < ROEM b o7z, 2 b ORI DR R
b a— L Y B BEMBRESCBRIRGTE 2 B & b2 R &2 oeic, CSL O HIEEh O K
PEICBA L Cikamd %o
230k : [1] Y. Togawa et al., Phys. Rev. Lett. 108, 107202 (2012). [2] J. Kishine et al, Phys.
Rev. B 89, 014419 (2014). [3] Y. Togawa et al, Phys. Rev. B 92, 220412(R) (2015).
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KIS, RMER S, HEAE T e, RO
g O, gk et O pemE—is T, wmwee 00, Fpes 0T
KIRRFARBET. ", BRAEBSEm R
TREE, JEKF T AL D kK, IST S x40

X 7 AR CrNbsSe lIfEMmEEICXF 7V T4 Z2A L TEBY, V¥RV AFX— PR
(DM) FHHEAEH & BRI EAEANHA T 5 2 & T, I 7L AMKRITFNRELT 5, Fhk
5T CIE o AMEITERR Th 223, fifm O AN U CRE RS T Tk, A
MO R CNTHEERF THDLX TNV Y h A~ BT 5, STV v
B0 HH A SAMIIREIGREE IS U TR 5, RS DL BTkt — A v M —Ek
(A o 7o SR R R~ LR 5, E . DR AEMC AT AMEE TIckBW T,
KRE—A L R a—RIZEN L a = HlRTER SN D Z ERMmbE T3,

HxlT b DF I NIRRT R R THEBBIR ORI ER T 2720c, BJ)FED
—ODTh HBALICE R ZBE W EEEZIT> T\ b, BERESEFEICBW T, REtoH
A RHENBETHHZEDALNTR Y 220H 5[], FD7-D ., WoEE Ol %2 i
TE2 X5 T 2720, R M7 EERIZERA Uz, B SV 7 JIEIHAREE O i
LD E AR X D Z LICHl LEHEFIETH D, Wik & B ORI TN B AT
LR NV 2 % CrNbsSe MM EE & eI C I (T le~v A 7 v i o F LN—% N T
BT 2, BHERE R 825D T, B bV JIEEOBAE A fim L7200,

F2. 2OOMIBBHGOEEDOENWEZIH LT 521, BERRREAMEI T 5 Z &M
BETH D3], D7D, WSEHINAEKFEORIEEZED TV D, BlbT —F% b LI
AR ZER Lz, S5, MHERERC L 7 BfEialEHC B W T BSR4
KEVEEZRIE LT, D07 — X 2B E 2 FHER OFREICEE 3 2 A1 70 it 2 B
L7zvy,

\\\)ﬁ;
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1] Y.Togawa et al, Phys. Rev. B 92, 220412(R) (2015).
2] E. Ohmichi et al, Rev. Sci. Instrum. 73, 3022(2002).
3] V. Laliena et al, Phys. Rev. B 93, 134424 (2016).
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AR MR, B 22, Malcolm Kadodwala®, A B2, A izt 3
1 RBRIFSIRZE, 20 FRSAFSERT, 3 7 7 A 3 — K¢

HARAUZIZ, Ty UANVA, XX, DNA R Y, EFICEL OFFEO X 7 V2 WE
Do, IT7NLEE, BEREPEWVCERGDLT ZENTERWEEDOZ L&, 71
IRWE DA FRDIET RN L > TR HDMHEZ/RT Z LITE< AR TEY, WHEOF
TVT 4 ZREKT D2 EIFFEFICEETH D,

FT NI H L RTERT 2 oz, 6. M 2 A1(Circular dichroism : CD)
DGO TWD, 2O HFEEITA PR & Z2FRCOWINE G WD N R D
EWVIHOME OEFEME) 12k, L, o0 BEOV A XEMRHROLHEAE v FO
WWX7~W@:27y%z;D CD A7 MOEMITNES LD, ZNba BT 5
72Dt MY EOWERVLETHDHZ ERMETH- T,

ﬁE\%7»&$%/%m%tﬁtﬁé_kf\#% HEAY Yy FOECHRECES
MWIEAETDHZ ENRH SN, ZORMEEZRW, T IMED X LR B EikE (Spg) 12
BT 22 ENARECTH S Z L dd s niz(1], &7/ il E A= 7 Ve R H our
BRI > TETND

AFEERTIL, PIDIC, FTNRET /HEEZHWD EREXTNAREY RV BT
XHO0EFIATH, KT, Bx BFREZED TWAHET) iz AV BEERSLO X
U7 4 BRHEIZOW TR 5, BRI, ZAO/RR*T7 V7 1« 2 F T /KR BT
400nm PUJ7 OHRe S DT/ tiE 2 FR L, 2o 2 HWIZKEOF T U T 4 O
HERBA TS, BRWE L L TaEDT T 2 ERZ WS, e G, KR
WP D A F B 5T AT MLAFE U7 5 7 FEBREWFER B GE o >oH 5
Z OIRFEITATAZE2] & FRROME 2R LTV D8, S FARNCE W TIEE - 7 235
LBNTND7RE, ZDOAN=ALTLT LHHLNTIEZRY, 21D DERERICONT
T oS L Lz,

[1] E. Hendry et al., Nat. Nanotechnol., 5, 783-787 (2010).
[2]M.Kuwata-Gonokami et al. , Phys.Rev. Lett. 95, 227401 (2005)



X F NWEGHE(R CrNbsSe 123 1T B FER PRI

FA B I Rz 20

¥ 7 )VEEMER CrNbsSe Tl MEXAHIRBIEE (130 K) BLFC 7 /L #lC SEEZ i35 4 Fl)
m+sE, 7070 bt (CSL) EMEEN MR T— A Y MR HEAZBRWZEFEY
WEDIR S LD, CSL IFFEHRIRIC —FRICELIL, BB O K IaiEE 72 STkt L CLREITHF
T 5[], ZHux CSL BAEMAMBR A U NIfiaE — L U A& O L 2R LTV 5, G
ZHEMEED E VU MUBEMBAIZIZEE T, YU NBENEDT S, fafifiss (~2300
Oe) ZHBZ D & BERTE— A 2 NMIBES 7 ECH O, S8 H eIk e (F-FM) 1B 5,

VU N UBEOEIIBRIEPUSRIC LV BIIITE S, 2LV Y b UBEORIICPE
VWEEE T ORELRTHL D10 Th D, £, A 71 A— MV L L 7=k
(A 7 aHr7N) T, BEKEPUCEEE 2 e 27 U U ANREBN S, RIS, Bl Tk
F-FM 23MRFF S 7z @ fafik 8 A 1000 Oe it < £ CHIZR SN D, Z OEERBS % FRID & |
VU N UBENRRICHERT D, 2o &) riEfafekiEo fREIXEREILO SR ER- L
LTHHTHZEDBTE S,

CSL [T az 525 L. (fifHabe —L o AD7=D ., FOEITFE 2RI &
LIEmpT g el s 2 e s sn s, EBE ~A 7 et 7 cEla v Tm
FITHINZ 7OV AR 2 FLIN % & | 3BHRRIZ ) - Cilfafn (F-FM) REEH 5 CSL ~DiEAX
FRRBAFHE SN D 2 EN RSN, AR TIEZ O XL 9 RIFRATISE %2 BB,
ZORFRZMRAT 52 L2 ENE LTS,

R TGS FIIN D AR DO EL 2 0 L T2 T 31 AZAERL LT, Bt SV A DN 5 J71h)
BEZIE S, BEN 15 B LD 2 L Nbhotz, AT, &ofEic LM
ERRE S BN AH SN, FBHECE 3 U CRIME AT DS IEFR & 72 5 F 315
bz, B E MR ORIBERIET 27287 A 2fELZKBE L, EiROT 1 21Tk
WTTH BT IS E DO RJRZ I~ TW\ 5,

&k« [1] Y. Togawa et. al., Phys. Rev. Lett. 108, 107202 (2012).
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HFA B, A ikE
KERIFNE R T8 BARE TR & TR

AN T Eh = T VEEPER CrNbsSe VR & SREEIE RO RS EEIE A /ERL L, & OkFs
MERRDZ EEHET 5.

X T IOUVREMEAR TlX, FREEMEAS A ALVE & Dzyaloshinsky-Moriya fH AAEf AN HE L, &
T AMRD X T IVEERFRF DRI 5. flt, SR DX T VR MnSi <° FeGe O #ifi
IZBWT, HHEADERSHIIE CToMKIRT N ROBEBL 2 M S u72[1-2]. 30 nm 726
200 nm OEE L 58 AEE (MnSi : 14 nm, FeGe : 72 nm) OBZENS 2, 3EBEDO R
Ty TIROBADBIEZ SN TWD D, ZOEERIEITARE IRy, —F, v~/ 7 A—L
I A RINTHHME S 7= HEhPE 2 LA CrNbsSe (ICHB W CTHRR 27 » 7Bl ST
W5[8l. L7=2357TC, CrNbsSeifilidt O E nm LU O CIXBERIEN L 0 BIRICR 5 2
LRI END.

FTo, FTNGTREELFF > T AEMICEB N T, Fe ff#H2 HW 58N AFM IZ L 515
HERPERTHR DI, REEN Fe tREFO A B LARIBITIKFET 5 Z s Snizl4l. =
B EMEDAE U EEESOBETLE FTRXOAY L 2RHOBTOBRMEEICERNEL, AY
VT AN IR PBINTNWD 2D LRI TS, L7eh - T, F T LRENER & osid
PEIROTE S 2 ERL L C, SRBEEERD D A R LB A EATHZ LT, A
T A NE =R EORFRIEERFEN BN D T ENHIRFCE S, ZORE, X T ARRER
FFAZ B3RS DA SRR E O BB LC P VE 72 & OB R I BERE 2 9 2 S IR R E BRI

BE, & 7 VMR &R ER OB E 2 FR T 570 O TRZMHELL TS, FH—
&kaf CrNbsSe fififin 2 20H nm LU N OEBRICHEAEN T LT, mE#EiE2flE Tt 5

IBMBAAMER L CTWAD., ZHUC KD, HERE & R ORRE RFTICH~N, S 51T
ﬁi?@ Wbk 72 E O BFEMEL Z 88 L, AV URTFE LEEEREEMNEEFTADL TET
5.

\\Eﬁ;

B LR

1] M.N.Wilson, et al., Phys. Rev. B 88, 214420 (2013).
2] N.Kanazawa, et al., Phys. Rev. B 94, 184432 (2016).
3] Y.Togawa, et al., Phys. Rev. B 92, 220412 (2015).
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X 7 VRS CrNbsSe (IZ331T 5 A B U2 DR H

Rl B B RE
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A Chiral Molecule-Based Magnet Behaving Two Magnetic Ground States within
One Crystal Structure

Li Li," Sadafumi Nishihara,*** Katsuya Inoue,“** Mohamedally Kurmoo®*
! Department of Chemistry, Graduate School of Science; ? Institute for Advanced Materials Research, Hiroshima
University & Natural Science Center for Basic Research and Development; *Center for Chiral Science;
Hiroshima University, Japan.
* Institut de Chimie de Strasbourg, CNRS-UMR 7177, Université de Strasbourg, France.

Molecular materials crystallizing in chiral space groups have additional possibility of non -linear
but chiral organization of moment directions, which have resulted in the direct observation of chiral
solitons and skyrmions for some metallic systems.

Here, we report the syntheses, crystal structures and magnetic properties of the unknown optical
enantiomers [{Mn '(D-NH,ala)}s{Mn" (CN)s}]'nH,0 (D-1) and [{Mn (=
NH,ala)}s{Mn""(CN)e}]'nH,0 (L-1)* where NH ala is aminoalanine and their reported analogue,
[{Mn"(L-NH.ala)}s{Cr'" (CN)s}]'nH,0 (L-2)° as a reference. In the course of this work, the rare and
unique occurrence of two very different magnetic ground states, spin -glass and ferrimagnet, for
basically one framework structure has been observed for 1 which is not the case for 2. An extensive
X-ray structure study of numerous crystals reveals a subtle structural change involving the uniaxial
distortion of Mn "(CN)s and a rotation are responsible. Magnetic properties of several powder
samples prepared under different conditions and of single crys tals as a function of temperature, field,
ac-frequency, external pressure and period of dehydration highlight the following: (a) the two MGS
are not related to the chirality, (b) there is short -range order ferrimagnetism, (c) the long -range
ordering is hyp othesized to be associated to the competition of one weak next -neighbor interaction,
J3(Mn"-0-C-0-Mn"), and the asymmetric DM exchange interaction (D) originating from the
orbital contribution of the Mn  "™(CN)g, and (d) D can be tuned by chemical pressur e through
dehydration as a function of time and not by isotropic external pressure. The absence of such
behavior for the Mn -Cr system is that D remains weak under all manipulations. A clear structure —
magnetic properties relationship has been established  between the critical transition temperature
(Tcurie O Triocking) and the absolute magnetization in 5 Oe below that temperature as a function of the
Mn"-N = C angle.

This work has demonstrated how one subtle structural difference can have large influence on the
magnetic properties and also the importance of the asymmetric DM exchange interactions in
controlling the magnetic ground state not only between two fixed states but progressively.
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A Dimension-Reversible Cyanide-Bridged Chiral Magnet upon
Dehydration/Rehydration and the Associated Magnetism
Li Li," Sadafumi Nishihara,*?® Katsuya Inoue,*??
! Department of Chemistry, Graduate School of Science; ? Institute for Advanced Materials Research, Hiroshima
University & Natural Science Center for Basic Research and Development; *Center for Chiral Science; Hiroshima

University, Japan.

The association of chiral ligands with achiral connectors is a rational synthetic approach towards
the elaboration of chiral magnets which are expected to show fascinating physico-chemical
properties, for example, asymmetric magnetic anisotropy and magnetochiral properties.’

Using this approach, the chiral molecule-based magnet [Mn" (S-pnH) (H,0)][Mn"(CN)s]'H,0
(S-pn = S-1,2-diaminopropane), 1-2H,0, has been prepared®. The latest research on this coordination
polymer indicates that it is robust enough to transform the single crystal structure upon dehydration
as well as rehydration. Meanwhile, the magnetic properties changes reversibly associated with the
structural phase transition.

The in-situ X-ray diffraction which performed on one selected single crystal shows the
dehydration of 12H,0 happens on heating from 293K to 363K, and then does not change anymore
on cooling to 293K under nitrogen atmosphere. Losing the two water molecules, the dehydrated form
[Mn" (S-pnH)][Mn"'(CN)¢], 1, has generated. Different from the 2D square-network of Mn"-Mn'""
with bridging cyanide of 1 2H,0, dehydrated 1 has a 3D network with an additional cyanide bridge
between layers. And 1 can return to hydrated phase 1'HP under air atmosphere at 293K which has the
same structure as 12H,0. Furthermore, all of the hydrated form and dehydrated form crystalize in
the same space group, P2:2,2;, and sharing the same crystal axes.

The as-prepared complex 12H,0 exhibits long range ordering at 21K to a ferrimagnet as
reported. After dehydrated, the curie temperature was enhanced to 44K, which can be attributed to
not only the increased number of the magnetic neighbors through the cyanide groups but also the
shorten of the average distance of the cyanide-bridged Mn " and Mn"" ions. And rationally, the
magnetic properties changes reversibly accompany to the structural changes. Unlike the soft
ferrimagnet [Mn" (S-pnH) (H,0)][Cr'"(CN)s]'H.0?, both 1 2H,0 and 1 have relatively large coercive
field at 2K of 3000e. The magnetic hardness must be associated with the magnetic anisotropy of
Mn""ion.

Powder X-ray diffraction and IR spectra also suggest the structural phase transition is reversible.
This work developed the multifunctions of such kind of molecule-based magnets.
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