Gd(IL) SEAHR D FWLTRALBEMICE 1T HEAH TR

57T LV TR D 15 70 &2 TE M%7~ 9 B4y F-1eéAq (Single-molecule magnet: SMM)
I, BEEBEOMKGERT NAARE 3 Ea—F—7 L, FEROERNILT /A Z~D)5H
DHIFRFSNTNAZEND, I RSN TWET. FFiZ, SMM O B {EIRE (Blocking
temperature : Tp) % 1T 52 &1, - ICHE FOMAIIEIZHB W TEELRFETHY, LRV
SMM DAEZ D> TELWBEF DD ST HILTOET . 2016 F-E T 14 K Tholz Ty D
B reskns, 2017 D 7 A I 60 K ~EKtg(Zm ELI=2 & EI s, IR EREEL -
D TgZH 5 SMM OFEAELITWDE LIVEE A

INETIZHE SN TND SMM D LIS, A LA A EBUNL 7 D72 D4 LXASEIR T3, Ay
TEE A AL ORENEE D A BLE T, FE O KER 55 5p B Il L > TR S TLbHIE
DD, SET RIS FEOBIE faESh B L OWANRIDERA (T, 3d BEBAEMERICKITS L
DI RETIHBTT) . ZL T, HBODOITERE LT L OFEICIY, BT — A M RFEDO#IC
&I LRDIENHYET . ZOME LA BT PEL RN TRY, SMM DS ZEM: (E
[MEX AL s FAEAE D 2 KRB AR 72 DMBEEBZLRVET. LIZRN->TC, ZRHETOH
FRAIZBWT, A7 B8 SMM 12T L ST B LEZ LN TEEL. EZADTH, L =R/
VY, TR BRI T OB THIV GA (T (S = 7/2, L = 0) 1367 db 4 THASHIRIZI
T, SMM D EH72B WAL KUfis (AR ) 28 oD ZENHESIVEL. lH D SMM &%
BIp S TRV FNR RN E L COBZ LT T, SEMIAEE IR EETd. 4,
TRFEIE I O WD TR A ST WSV B D, Gd (T 5RO EhIREE I 351 DR A IR 2h 5
AL D, FIRIC I TR EDSIATRIC LT 522 R L2720, G SE TV
SESC

Foxix, WIEXGELT, Fig. 1IORT 720y 7 =0 3 @EEARZRINLE L=, Gd (D) A0
GdGd 2z, KBEMEIRD YY AR A[RETH DT80, YY (28D GdGd R —7" 352 LT
RABUE GAGd* 2155 ZENTEET . Fig. 2all, GAGA* B L GAGd (2B A AL bR D E.
TSR MEZ R U ET . GAGd* TiX, FIINBGS: OB RKIZLEY, 1000 Hz 3T 0 3% T
(Faster relaxation:FR) 2% 10 — 100 Hz £ D1\ & Fi (Slower relaxation: SR) ~&3 7 hL Tu <
KRN RBNET A, GdGd Tl SR DANRZDIENDNDET.

GdGd* B LN GdGd 2B W THlHlsN MR EFESEZHH T840 C, a1
Phonon-bottleneck (PB) {Z{F H L TWET . Wbz o> TSN cop v — 37+ /b
LT RITAB DY (RE A TR, BT REBIRED T RLF — L > TR T
W& FET (Fig. 2b). 22T, ALV RIVBMHEND T4 /28 ng 3, ¥R D32 AFUAIBEZR 7 +
I m S NGE, A RN RASD =RV —RENEIE B LD, FRFNRE
MDMERDZENHVET. ZHB PB TT . ng& m OLLIE, ERIGHRILEL Cy b¥ T B CL
L (ClCL) BV TE~IRITTT DI ENFRETT . Cy/CL A REWVNELE, PBICLDAEFNIELEDORh RN
KELIRVET. A K T-8EFI% FR, PB % SR tL, Cy/CL =B ELT-ET V& W TR ik
(LR AT UI=5E R, GAGA*IZBW TSN Z FR—>SR ~DOBNEDON 2 HH 52N TaE
L7 (Fig. 2a ®FERR) . FIINEES O RIZHE Cy/CL DIER K EL72Y (Fig. 3b), PB 23 E 2 7ekk
TR/ T2 SRR T DN TEET . F72, GdGd IV T SR(PB) DA ELLIZDIE, &
o> Gd () DS @<, CulCL DIED 3T RENTCDEBZ B ET.



RIZ, Cu/CL 35728, PPMS %ﬁﬁmtiﬂ*aﬁuﬁ%ﬁmiw_ GdGd XYY LR — D
ZHLTWADT, WO CLIXIFTHELWEE ZONET. LIzBA>TGAGd & YY OEE & (C)
DFEHIHZET (Fig. 3a E), GAGd O Cyzf3HZ M A[HETT (Fig. 3a ). AR ERIE LS
BTz CylCL %, RRTEHAL R LVGEON T DO LB LU T=H D) Fig. 3b R0 ET . B EIINC R
ST Cy/CL DS BT DI HHRSINELZNR, ﬁ@j:%é IZIFEAR BN A ELT. ik
EROFITIZIB N THWZET VT2 RSB DAL UG AR E L E L7208, 4 lAl
ﬂ%b\tGdef AR C 64l D UERL HFAE qu\é_&fy%, FEFIET L DA+ 431D CrlCr

B A —EDJR I&%z%hiﬂ“

/\IEliﬁzfz 1%, GAGd (2B DIALREFN DM R ATRUZ L > TRESE(LL, ZOFEE DAL A%
T¥EFi& PB @fﬂa&/\’mﬂrfﬁfﬁT T&;é_k%ﬁﬂjbiut PB [ TfE ks T DIFTEICL - T
ib@fﬁkiﬁ"éfﬁ%&iﬁ@f GdGd ([ZBITFDEEALAEFIIE, FLSZ 571 (Single-molecule) ™
MEENHEDIZ, %@é%/\k J:of%)t%éﬂtfﬁgif%ékmz%off L7=23->C
GdGd 1L SMM TIH2WEWOFERRIZ20 £372%, Gd (1) $EADFBEFIERE IR a5 Z N TE
EVVI)RIZRBWT, ﬁﬂﬁ@%érﬁ%%‘a&‘:%z‘@\iﬁ“.

(JEHPER], =R =)

® X
PHVER], B A E], R, R ok, (U IERR, % 53 [RIEVAER RS (18 ) , P06
(2017).
‘
i N£
OBu n- butoxy Gde

Fig. 1. Schematic structures of phthalocyaninato ligand, GdGd and YY.
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Fig. 2 (a) Normalized imaginary part of the ac magnetic susceptibilities of GdGd* and GdGd at
1.85 K. Solid lines represent the fit by using the model considering the coincidence of spin-lattice

relaxations and PB. (b) Schematic diagram of energy exchange between spin-system, lattice-system
and thermal bath.
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Fig. 3. (a) Heat capacity C, of GdGd and its magnetic contribution Cy. Cy was derived by
subtracting C, of YY from that of GdGd. Obtained Cy was simultaneously fitted by using zero-field
splitting parameter (D = —0.119 cm™') and anisotropic exchange interactions (J; = J,=0.0208 em ™,

J. =0.0481 cm™). (b) DC magnetic field dependence of Cy/Cy values obtained from ac magnetic
analysis and from C, analysis.



