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Magnetic properties and structural analysis of FeSiBNb/Cu films
T. Uwabe, S. Teramoto, R. Mimura, Y. Fujiwara, M. Jimbo*,T. Kobayashi
(Mie Univ., Daido Univ.)

TC®HIC

WA, 7RV T AER E~DBEBFT AL ABROBLENGE > TS Y, 7 LU 7R BICKEE S
WIERIL Y ¥y RER EO b O &bl LT, MR, AR RE<BETHHOT, IHOKE 2
AREMEN B D, ZNHDOEZIZE b2V, SHEHEMEEEZ 7 L2 o 7OV BICERG 2R B8 Tbh T
TV 5, Fe ROMHREMEL 7 7 A4 > A v FOITIERRLS, SEREEZTRTHETH D82, —f%IZ 500°C
VI EOBBRNETH 5720, 7LF T T AER ECOERABREECH D, + 2T, AFETIT. KULEL
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Rep., 7, 42001 (2017).
2)  EHIRA, IUNTEME: B AEREF5EE, 53, 241 (1989). Fig. 2 TEM image of FeCu-6,10,2 annealed at
200°C for 1 hour.
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Magnetic properties of amorphous films with a few nm thickness
S. Nozue, M. Jimbo*, Y. Fujiwara, T. Kobayashi
(Mie Univ., * Daido Univ.)
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TAT -7z, Fe R TIIBESUIEIMNL TW
2N, BVILEEE S 1 OUERY I3 150°C ~ Lable 1 Sputtering condition
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1) Y. Hashimo, N. Yamamoto, T. Kato, D. Oshima and S. Iwata: J. Appl. Annealing Temp.[*C]
Phys., 123’ 113903 (2018) Flg 1 Annealing temperature

2) Y. K. Kim: J. Magn. Magn. Mater., 304, 79 (2006). dependence of normalized coercivity.
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Preparation and Magnetic Properties of ZnFe,O, by MOD Technique 11
Y. Nakata, T. Ota, N. Adachi (Nagoya Institute of Technology)
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Fig.1 The saturation magnetization Ms Fig.2. The H-H curves at 4 K of ZnFe;04and
depending on annealing temperature for Zn(Fe1.8Co0.2)O4films annealed at 600 °C.
ZnFe204films.
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Spontaneous polarization of layered hexagonal compound, EuSn2As2
K.Hirata, R.Sakagami, M.Matoba, Y.Kamihara
(Keio Univ.)
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Fig. 2 Arrott plot of EuSn,As; at around the Tc.
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Effect of laser irradiation conditions on preparation of isotropic R(Pr or Nd)-Fe-B/a-Fe nanocomposite film magnets
M. Ueno, K. Takashima, A. Yamashita, T. Yanai, M. Nakano, and H. Fukunaga (Nagasaki University)
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+—7H A (DFrate=00r0.1) ©19-% J 5 B4 L, sl 30 ~90 min & LC, Ta 2EM Ik L7, tigo
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BICE VBB L,

3 EBMERE

LI LP:4W, JEBEEER] 30 min TR L7~ Pr-Fe-B SRRl PraFewB a‘ndlor a-Fe(110)
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[1] M. Nakano et. al., AIP Advances, 8, #056223 (2018) Pr)-Fe-B  film magnets with
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Properties and Characterization of Nd-Fe-B film magnets together with Fe thin films
using vacuum arc deposition
M. Momosaki, N. Inoue, K. Takashima, A. Yamashita, T. Yanai, M. Nakano, and H. Fukunaga
(Nagasaki University)
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AT TIE, EFLo SiF 21T 5 Nd-Fe-B R A ORI E 2 PLD 15 CER L 72t o RF o
Lo 0zB L, PLD ¥ & RS, LLEHIREEIZ 10 um JE LA E D Nd-Fe-B SRlif & (ERL A RE /R 28 7 —
I REEEZROEERFEREZ B L=, AT, Nd-Fe-B R AREDO T ETHD FelZFEH L, &7, Si,
T AEDZFEIMIC Fe WA E 227 — 7 ZRATEIC L 0 A L, BERE LB O F AT HE 2 31T - Blg2 L,
Nd-Fe-B &l A D FERFE R & OBIRZ MG - BE LT,

ERFE AEBRICEBWT, Nd-Fe-B ZialEe Fe Misa BH227 — 7 REFEHEIC I ERT DB, K4, T4
—7y MLV E um B LR & Rk AT RE 7R BB L= 55 (Baal) | & TR & et lse S i & s
REETHIZRT 2 DIZHE LTz Fe dIEOMERSAME ) © 2 MEE W -, Wi FOREFEICENT, (1) MERD
77— KONz, MfERkos Y — K& =7y MNEFEL, Qa7 ot EEROMAGDHICL>TT
J— R« BV — FMICHEEHCOL 2N T — 7 hE4 1 BB 1A (1 shot) 34 S8 2 FEIFLEL TW
%o WMESRMEOHENCZLY, JFF - A A E2hibd LEEBERRFEUMS, Ry Ly MEDHERK
T RBOR TR ST LEBIERTIEEHE DT, SRR, Si(HRER L - B biEfs )R, 77 A
FEAR AT 2 RIS U 7= RESURERME & (LR O 3412 1% VSM, SEM-EDX, # dh i i@l 221213 X BREHT 2 A=,

EBRBE 500 nm EHRERLIEM X Si MK I PLD T L7 Nd-Fe-B A ED Nd &H &
(Nd/(Nd+Fe) 78 15 at. WA FIZ72 5 &, Si HRH) D OWAEOFIEETIT /2 <, Si BAROWNERD D ORFER,
GRAEL, 20 um L EOERRLARETH 5 FE2FTAITHME L TWDHE, KRR THW-EZET — 7 K51k
WZEBWTH, [ARkZ Nd &8 RIS T AHEACEROBIENBIZ S, ZOBSN PLD IETORAEDO LD T
L7 WEZRERR LTz, AT, EFLo PLD ETHE L 72 Nd-Fe-B RfEA R L Si e & O E #2225 &,
HPEETICROEE N NE LD ER E LT, [Fe-Si-O {bLEMDIFTE)] BN Rg Stz 2T, BZET —
7 KEEE A, OBRBCFRAT X Si & .
12 @500 nm JFEMERALIE Si HohIZ Fe T ‘W"”g) — —
%R LT BR OB B 2 B LT K x D : ; :
Si 212 1000~5000 shots D #iPH T Fe
AR L= = A, BHRERLEET & Si
W EDFRELD 503720 shot #%, T 7205 _
5000 shot ’Ciﬂ%ﬁ'@’ﬂéfﬁﬁﬁﬁﬁ%—? é 21’1/, %ﬁg Si(soonmg,&ﬂ:ﬁﬁjg)
ERRAS & SiFA 100 Nd-Fe-BRBEATEOIE  mmemm 5 3000shots
S MEBEMITENCND Z LR SN, | '
ZZC, XBRENT 2 vy, BULERRE ORE i
EZBZELEZbO0, BURTIL, Fe-Si-O _ . o i - ’
LAMO E— 7 TR TE DT m0E B ol e T

HEOFK ISV T4 R B RAT 5 TIE Fig.1 Each surface morphology of Fe films on Si substrates with
Thb, BT, FERRTREBERST T 0 pho’ogy

; B = a natural oxide and a 500 nm -thick thermal oxide layers,
;ii‘}i;’C@ﬁ%LOb‘f bEkT 5. respectively, deposited using vacuum arc deposition.
2D
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The influence of Al, Cr and Mn additions on magnetic anisotropy of La-Co substituted SrM type ferrite
H. Nishida, T. Waki, Y. Tabata, H. Nakamura
(Kyoto Univ.)

1 5=

MA7 = 5 A I (4Fe12019, A4 = Sr, Ba, Po) I3 filit& AL IE AL E 2 LD &L JESH KR LT
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P OSliDRIEA A > (AR, Crée, M) Z B § 5 2 & I2 k> T, 5T MR _E o rTRet: 2 5
2 L7z,

SriLaFers,.Co,M.O0 (M = AL, Cr, Mn) | | 7
DHEGZ 2V T 7T v 7 ZHKIT K D AL o TR —
L7, (Sr+La): (Fe+Co+M)=1:4 ...111:‘};::..‘..‘_.@.‘&;41-». |
&7 % X 9 12SrCOs, Laz0s3, Fe203, Co30a4, 08 _'..AA.‘:‘O. e 7
MnO, Alz0s, Cr20s% PTEDRFFE, a5 ol - ::.' |
D, HEOEHEZDIXICE L, 1450°CT = S .70
I2BSHIEE, 1200°CE TS5 CORER osf 0 Al 22013 |
¥, 35 NIHFTRO—E2 B L . - A Cr Z=0.06
BIARXHEHTRD)IC & > THIFE 21T 72, oz Mn Z = 0.05 :
F 7o, R BIXER TR E(WDX) % H 't
WCEEA A VIREZER L, 6D o0 0 26 3 m 50303

H <kOe>

HFERIZ D WT, SQUIDREGRET % F v TRk
ELHIE 217V 5T 1M 2 51 L 72,
3.4

BB RICEWT, Sr/La =z 1 O TR S Y RREDOPHIROMEL 7 = 5 4~ DHfG 5D
356 17z, WDXIZ X 2 I0E ST ORGSR, xR TO.35REE, pld K TO0.28fEE, i3 A TL.0
PREETH > 7o, y = 0.231230 > MR D WGA A 7 m O LA (Fig 1) 2 B L 72 & 2 5
La-Codt E#ASrMIC e RMnE#R TIEREE T EDN A L, Cr, AIE#SR TR L 7,
&% ik
1)K. Iida et al., J. Magn. Soc, Jan. 23, 1093 (1999)
2)H. Nakamura et al.,J. Phys.: Mater. 2, 015007 (2019)

Figl. Magnetization curve for H// a
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N7 —NAMEZr(Fe,Sb)2 DK XA & UTDRBEK

=EieA. MRMAl. BASET. PiEe
(R#EK)
Possibility as a permanent magnet of hexagonal Laves phase Zr(Fe,Sb)2
T. Miura, T. Waki, Y. Tabata, H. Nakamura
(Kyoto Univ.)

1. #a

BUR DK AMEAT T 55 ISR DS R il 2 45 R & L WESRRIR 1325 2 3472 7 = 5 A
MREA &0 MR A A T I NTEh ., I s ORZLO 30 EE T UXH 7 il
LD %, ZOOII3A TR L EORMiZIuHE 2 3, BGPTSR )
HTHLEDH 5, ZifiTdH O MWL D R E WA L LCFez i L L 2@ BRLAEYDE
Z6N5, ZOEPTANITMPIETBDICEYDGAMEBIOEME 2D 9 5, KAWL TldFer K&
E LT, ANHREER & 27 —X2AMLEWZrFe21l & H U7z, ZrFe2 3 B L EmME & LTI
mC15M % & 223, Fed HE A E > ZrzoFert DL TIZEIR TR HC36HMBFEIEL TW» 5 £ 9
WG0[1], ZrFe2lcCriz E2IINT 2 EANHRHCIAANZ 22 5 L W MENH 5 (2], ocERM>
WY 7 BV C— R D H 2 N2 HE 5 2 ENTE UL, KAWA L2 b 0[RglEd D 5,
A58 TldZrFe2l2 Sb2 i LY 2 BB 2479 2 & TR 7 —XAMHZ AR L, Z DN
PEx2FHEidT 2 2 L2 HNE L7,
2. Wk

Zr(Fei-6Sbs)x ( 0 =0.15, 0.2, x = 2, 2.5, 3) MU Zr29Fee2Sho% 7 — 7 iKf#IC L D A4 v T v b
EER LT, BonlA vy FRARPEEICT LT VAR EFRICEA L 1290°C T 245 EVILE L |
KKkTamz Lz, 56075 HIXRDTHIFEE 21T > 72, ATREMHOEIGIIK E WEAEHZ D W
TSR 2 3T L 72, BORIRE(E 1 SQUIDRGREFTOK, &I CHIE L7z, ¥ 2V — i ITHR
1 U 7 IR 2 IREERHRBE E TR S - 70, BERERTEIFMRIC L Z25Bl 2 4 ¥ A4 T
WA S &, B CES TR & REET 112 38 2 0 % IREDGURMRIRE 5T CllE L ST L
72
3. MREER

XRDIZ & ZHFEDFER., TR TORBICCIARIDHER S N7z, Z DHTH ZraoFes2Sbo D it}
AN IHCIATI DG D3 b R & D> o 7o 7 DRGSR 2 517 L 72, S L 135kl kT
74emu/g (£), 87emu/g (5K) & AfEH 541, Cl15MZrFe: D fufilfk(l(85emu/g, i, 92emu/
g, 5K) L LI L TRPE T LT/, £/, F2U—EIF210°CL AEb o, ZNndHCI6M
ZrFe:dD ¥ 2 V) —ififE (310°C) LM LR T L7, o, FFEHIETEORMIC L 27T
H 5, BRI 72 AL IE OF5 R C147Zr (Fe, Sh)2 & clili 23 S il & 72 2 —Wili 8 51 % LT
B, B TORGENSIZ10kOef2ETH > 72,
Zx
[1] F. Stein et al., J. Phase Equilib. 23 (2002) 480.
[2] X. Meng Burang and D. O. Northwood, J. Less-Common Met. 170 (1991) 27
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] Co/Gd/Pt 7 = V) BEMELBIRIZE1T 5
Tx VAR —FAHEBERAE ALY UHE bV

Pkl sER 1, Dae-Yun Kim23, Duck-Ho Kim!, Yune-Seok Nam?, Yong-Keun Park23, ¥ HB5— 1,
#ILEIA 1, Byoung-Chul Min3, Sug-Bong Choe?, and /NEFHE S 1.4
(U KABHIE, 2V O VKRR, 8 e E R HANATSEHT, 4 A &0 b v =7 RAZnEENEE o % —)

Dzyaloshinskii-Moriya interaction and damping-like spin-orbit torque
in Co/Gd/Pt ferrimagnetic multilayers
T. Nishimura?, D.-Y. Kim23, D.-H. Kim1, Y.-S. Nam?, Y.-K. Park?3, Y. Shiotal, T. Moriyama?,
B.-C. Min3, S.-B. Choe?, and T. Onol4
(1ICR, Kyoto University, 2Seoul National University, 3KIST, 4«CSRN)

IZC®IZ

Ty a v AX—SFRMAER (DMD) RCAEVELE Ly (SOT) 1FAE Y hr =27 AGEETIES
ICHEHRINATND, 2D O RIFTZEMREEIFEOBNICER T 5 2 &R mon Tk, Fnb%x
WFFET 5 7o DI AT 22 SR RHFRE S R FTBOICAE D AL TV 2 AR/ TRME g o Rm AR & h
T &7, AWFFETIE, Sl FPEA i S 2K 28 U Tl T 5 ColGd/Pt 7 = V) MR Z @ IsIC 1) 5
DMI & SOT %##~7-,
EBRF 1L

ARIFFETIE, DC v~ 7 R br ANy ZHEEZHEH L T, FiRICBWTE®M Si K LI
Ta(5)/Pt(3)/[C0(0.5)/Gd(1)/Pt(1)]n /Ta(3) [HAAL : nm]~” = U HtfiEZERL L=, = ZC. NiZ. Co/Gd/Pt ®
3OV IR LI AR L, 15 FTCEbS VT, ZNOLOMEEZ T+ N VY TIT7 =TI AF
TV T EHACTHIFRIZI T L, DMI & SOT ISt Kerr BEMSEE 2 W CEIRFINEE S BRI RAE RS
7~ bl L 72 [1].
ES IS

1@FB LN IONTFT L IIC, DMIEE D BLORA L R—4 s iZ. NIKT L TIZIE—ETH
LD InoTe, TRHORRIE, NITHE] U CTRETOET7Z1T Tre < SRgEE 0B b ¥4 % 72—
EODERL, £l2, BETHNOT X COESBBIISECBENT5ORRLMWHET 5 EHBLOT
ERRRGMESE ~D A & i AR KD IEBRA B U R— A AICHF G TERWIZD—TED sy T &5 %
bivs,

(@) o6F () o03F
‘co4f 02}
~
3 5
£ PY § 3 ® ° o ® o
q02r ® 0.1+
- o
00t 1 1 1 1 1 1 00t 1 1 1 1 1 1
0 1 2 3 4 5 0 1 2 3 4 5
N N

1(a) DMI &% D L (W) A ¥R —f Gsn OFEERIEL NIk,

\%7

= SR
1] D.-Y. Kim et al. NPG Asia Mater. 10, e464 (2018).

—
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P77 v UFeBRLF ) B 72 5 SMC O BRI URFE
Iy el ZEE L, B R 2 AR 12 R AR
(P ALK PR B T GERE, 2 ALK FFER 7 v 7 0 T HFSERN)
Dynamic Magnetic Properties of SMC made of Submicron FeB Particles
IB. Fang, T. Miyazaki, 2H. Aoki, 2H. Masumoto, 1Y. Endo
(!Grad. School of Eng., Tohoku Univ. 2FRIS, Tohoku Univ.)

XL DI

TEINT 7 A FeB MEHIIEMOERRT BT 7 AREHE LT, fafiig b L OBV EMEN
BWEBZ LS. ZHITIZ, BN RBSREEE S A2 BT 5720, TELT 7 A
FeB /L7 MPBFDOBEKAFEIC BT 2R3 1= < S A ATV TW e Y4 —0F, BT shEE
BOE LR LmEEESIZE B, WEIBRIMES FMR R & WL B A E E i
TWa., Fixix, W73 7P A XDTENLT 7 A FeB R ta AL, FhL =R Mg
EEO T AR Yy MOMC)EERL L, Z OBIBISUFRE 2 RET L7z,

ERGE

NaOH DK % VT pH Z 33 L 7= Fe3*, B2k
FRIRIZ NaBH, DK EZT T L, Y717 aA X
D FeBhi %Rt - Bk L72. &k L7tk 71
R E2E SEM, FEAEEIX XRD, BHYEHIEIL VSM %
FWTIT 7=, %72, FeBKi+?D SMC IZB I 5% %
WSRO JE P EAEME, R N v 7T A2k D
BSRBE RGN ELEE & W CHE L7z,
EBRAER

AR LT FeBRI X7 BN T 7 AEEE M L
BRIRMk - CTd 5. Fig. L@ITARER & L TR 1 X
73570 nm T DT E/NLT 7 A FeB hi T DRt %
R U7, A LTz FeB RO FREE /1 (H) s 8.3 Oe & 72
STEY, BWiEtEE2RE>Z Eibhoiz. F17,
Z OEFIEA (o) DEDS 103 emulg TH Y, 737 DO
(170 £ 5 emu/g)t £ VK< 72 o 7o DITRL 7 D F R
fEElchkT2b0EeEEX6N5.

Fig. 1(b)iZIA] Ui+ Vo1 X & Fi> FeB Ki+ D SMC IZ
BT OERBEREOFE W ETH D, L 3GHz IC
BWTFMR E—27 2838z, £7-, p”iX13GHz 2B
WTH T E—7 R8N, 2N X% 16 GHz O
HEIEZFHSZ nd, Y7370 HY A X7 ENT
7 A FeB b 1@ A B/ A AR & Ui A
WFTEDLE25.

BE R
1 R. Hasegawa et al., Appl. Phys. Lett. 29, 219-221 (1976).

2 R. Hasegawa and R. Ray, J. Appl. Phys. 49, 4174-4179 (1978).

3 F.J. A den Broeder et al., J. Appl. Phys. 50, 4279-4282 (1979).
4 A.B. Beznosov et al., Low Temp. Phys. 25, 641-644 (1999).
5 N. Hiratsuka, J. Magn. Soc. Japan 37, 141-146 (2013).
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Fig. 1 (a) The magnetization curve of
submicron amorphous FeB particles. (b)
Complex permeability vs. frequency for
the FeB SMC. Particle sizes in both (a)
and (b) are 570 nm.
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22 FesQs V7 2 7 o LRI BIT 5
AV UIRIVT v I AR ORI A AR

oA, TEECE. RE. A R

EPERYE, J.Manjannal, Jerzy A.Szpunar?

EFRET, 'I7= Fr I ~RE VAL T 2T KF)
Effect of particle size on spin vortex formation for FesO4 sub-micron particles
K. Noguchi, M. Chiba, S. Kobayashi, T. Murakami, T. Watari, J. Manjanna!, Jerzy A.Szpunar?
(Iwate Univ, Rani Channamma Univ, 2Saskatchewan Univ)

IZL&Ic

FesOq O WK & AR A ME, W ONS PZERBED G L 7o P22 FesOu K135 DDS 72 & ~D 23]

BENTWD, RITDOHZE FesOs 7 I 7 1 ki FIT

BIF 5 1 REEGHRR(FORC)HIE DB, WAk KBRS

BNWTAEYARNLT v 7 ASV)BEET 5 Z LN RIS, PEMIEICKIT S SV GO &R 1E
RE(KIT-H A X, FHEIRAEZR &) & DFBEIZI D T2 o TWRW[L], ARFIE TITRI T3 A X7 L DTREE &
FEIITHIE L 7= 22 FesOs ¥ 7 2 7 11 k-1 DWW T FORC Il E L. SV DIERHERE 2 84 L 7= THE 4 5,

RERAE

FeClz » 6H,O, CH3COONH4. EG ZHV, hi+H 1
A 300~700nm D HIZE FesO4 V7' X 7 1 LKL % VA i
BAERRIETUERR L72[2]e X BRIETIC K B fG S g
#r. FE-SEM KO TEM 2 Xk 2 EREETHAT. SQUID f#
WHEHZ L % FORC JI7E(T=10~300K) % Sk L 7=,
KRERER

Fig.1 (25 & L CThi1-4 1 X 318nm, 690nm 7kt
T=10K K T} 300K 231} % FORC X Z =3 (it £
finfdds Hr, ARERXEIINESES H), Mialel s & 10K T
IZFORC il 2 ¥ —Z7 &L, HELEF L LI
2O — 7 BNEEMIZS 7 P L A= 2 5 L
I IREDLEE WA BT, Fig.l(@T oD, @9 FORC
O3AR B — 7 SNBSS Hr 2 2 0 E 40 SV D%
AR Hn, THIRRGY; Ha & iEFRT D,

Fig.2 {2 SV @ Hn KT Ha DR EMEIEN: 27,
318nm FETIE 690nm HUEF & Hik L HnHa & & 125
CEWMEZ R LTz, IREOER L L HIZ, 318nm R
BHCIE Hn, Ha & 61228028 L, 30K LA CIEiE
E—E & 72D —,690nm 3BT 300K E THESCD»
WCHEIMT 5 Z Enghot-, ZORRITR A4 X
/NS NWRZERIF-1F L SV BRAE LT LS
TN &L Verwey BRI (~120K)LL T THEIZ SV
DEEUENEL L TNDZ EEZRLTWVS,

B TR

[1] M. Chiba, S. Kobayashi, T. Murakami, J. Manjanna, J.

Szpunar, AIP Advances ,Vol.9. (2019) 035235.
[2] Peng Hu, Lingjie Yu, Ahui Zuo, Chenyi Guo, Fangli
Yuan, J. Phys. Chem. C, vol. 7 (2008) 900.

i~ Hr(Oe) 1490 (b)
T=10K

size 690nm

(a)
T=10K
size 318nm

(c)
T=300K
size 318nm

-700

-1400
~1400 =700 0 700 1400 ~1400 =700 0 700 1400

Fig.1 FORC diagrams at T=10K and 300K
for 318nm [(a), (c)] and 690nm [(b),(d)] samples

w [} t I 4
Hn
0+ _
—_ 318nm : 690nm |
[4}]
S ]
\::%J - / / |
o 400 b -
o b 4 f 4
__r__ Ha
-800 //T { |
0 50 100 150 200 250 300 350
Temperature(k)

Fig.2 SV nucleation field (Hn) and annihilation field (Ha)
as a function of temperature for 318nm and 690nm
samples
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Jt MOD #:iC X % Bi BEREMES — 4 v + OIESL L 5l

Preparation and evaluation of Bi-substituted Magnetic Garnet Films by mean of an Excimer-

Laser assisted Metal Organic Deposition Process

RIEBK |, WAL 2, EERRHT 3

CMIES BE 1, Ml A3f o, F)I e 1, R 1B 2, by B 3, LB &5 3, Al &1

Nagaoka Univ. of Tech. !, Kojundo Chem. Lab. %, AIST 3,

F43 Bl HAMKF TR (2019)

OHaruka Aiba !, Kazuto Sodeyama !, Masami Nishikawa !, Masami Kawahara 2, Tomohiko Nakajima3,

Tetsuo Tsuchiya 3, Takayuki Ishibashi!

E-mail: s173191@stn.nagaokaut.ac.jp

(=] Bi i&#em ST — 4 v P IENLHR TR EZ R T 2o, M2t T 4 A -
V7L —bMIcHHINTHS Y, LT T, BEESESFAEMOD %) AW CELE Y v ¢
AT XY SR Bl EiaAs SR — 1 v P R2FRLL C & 72 2, RIFZE T, BRI OG54 O L
FRELEDT 7 L3 v T AHEMEICHEES — 2 v P BE(NdosBizsFessGagsO12) Z T 2 2 & % HIY
ELZHLWwW T re R0REFE LT, VAL —FEHWCEEERIRIE L 2 L 72 5T % (K5 ©

fEE L & 4 356 MOD i oW ThRET L 72,

[528%) #HAK I Nd:Bi:Fe:Ga=0.5:2.5:4.5:0.5 ® MOD &% (&4t
JEAL ) 2 HAE R GdsGasOn(GGG)Efiic 1§ Ay vy a—+
L 100°CT 10 4r[E9zkE & & 7= 1%, 450°CT 10 o [EIREERK % 1T -
2o D%, WE 248nm O KrfF L —#F (e L v i) 2k v
b 7L — b E(450°C) TlRBERK L DD L2 & BST L 7=,

[ e EZE] M 1(a) IS o - e | g L CEVILE 7 o
€ 20X o> CTEELL 72D XRD &% — v %9, {ESLL 7
I =4y b D 444 Bl v — 27 HBEH E 7z, 60 mJ/cm? DL —
FEETERE L 2o v — 7 3BV 7' o & 2 CERLL 7230k}
EFIREDMELRSE L Lz, X 1(b)IC 40 mJ/cm? & 60 m]/cm?
DL — VG CfFR L 2250k & | e L CEVILEE 7' e & X
o TFRLEZRBICOWT 775 F— 227 ML %R
T, L=V ERME L 230ENE, B 7 e 2 CfERLL 225K
Bl & AR ICHE R 520 nm CTRAREEA 235 6 L7z, BEGTIRRRM]
FRAT2CEICED, BEEAEIRELS A7z, £, 40
mJ/cm? & 60 mJ/cm? Zt#KT % &, XRD OFfER LY 60
mJ/cm? D J5 B IZE N T 5 23, [BlEEA 1X 40 m]/cm? D
B REL, HEBREON R o7, 77 T T — [BlHEf 3B
W 7 v A CERL 7230 K D /NS Wl & LT, fEasiE
DA TH B L, Bl DBEBEEIFEL T\ 5 aJgEMED
ZzZbid,

Faraday rotation [degree]

HIEE AWTIE 1L, BHITE LRSS (A) (18H03776) D B Ak X 17

272,

S Xk

1) Y. Nagakubo, T. Ishibashi et al., Jpn. J. Appl. Phys., 57 (2018)
09TC02/1-5.

2) G. Lou et al., Optical Mat. Exp., 7 (2017) pp.2248-2259.

— 121 —

o
N

Er: ~— 10min

= 30min
O .
B 60min
]

(a)

— Furnace
Annealing

<«— Garnet 444

Count [a.u.]

Pre-Annealing

80 mJ/cm?2

60 mJ/cm?2

40 mJ/cm2

49

50

51
26/w [deg]

52

[any

53

===-40 mJ/cm2-10 min
===-40 mJ/cm2-30 min
——60 mJ/cm2-10 min
——60 mJ/cm2-30 min
Pre-Annealing
——Furnace Annealing

o
o

o
)}

0.4
0.2 .
— = —_—
0 ! \/—-;/I—f !
400 500 600 700

Wavelength [nm]

X 1(a)HMimE 450°CTL — %%
BT U 72 VS & BALER U 7 VR o
XRD »¥% —v (b)40 mJ/cm? & 60
mJ/cm? O L — F RS S CER L

FARD 7 7 I T —RART b



25pPS - 13 H43 | AARESRARANGREAEEE (2019)
L1y % FePtX (X=Mn, Cu, Ru, Rh) ®F 2 ) —JRE (I T 25— [ H 5

/NH T
(f8 5 T S M)

First-principles calculations of Curie temperature change in L1-type FePtX (X = Mn, Cu, Ru, Rh)
Y. Kota
(National Institute of Technology (KOSEN), Fukushima College)

1 FL®IC

R EREEMSESMZRT Ly B FePt XS ERAGRIERIIBWTF LR 5B TH 2. fREEDX
5R5M EDEHODHED—DL UTET VA MFANMBG INTWED, Ll B FePt iZZDEWF 2 ) —HE
(~750 K) DMIZE ZIAAREDO MBI & 5 T3V F—HBIRPEAROBEEPBRESINT VWS, ZORBEIZH LT FePt 12
Ru%z R—793Z L CRERBEMKREGMEZHERFL OO F2) —HEZEBTELZZNRESINTHD D,
xR DOFHHEZITE N T RuBMORN R DWW THERINIIMGE U 72 AR 2 5 U7z 2. S RIOEE CIRRInc#Ez2
X =Mn, Cu, Ry, Rh & UZZBEIZOWT, tHO@EHE Y ¥ 1) —iREOBGREH—FEEREIC X > TREMICEK
HUZOTZORRIZODWTHRET 5. SHEFEIEHMAE VEEELIZEDS XA ML v T 1 VIR~ 7«
VIFA VEEEERRA U, Ll AL LU 72 FePt i23% U T (a) Fe d—#%& X IZ@E#, (b)) Pt D—#% X IZ@E#L -
20ODGEEBERL, TEEHBIZIARHAMIZae—L Y FRTF VY v IVEBDOENTH - 7=,

2 BRBLUER

Figure 1 iZ (Fe|_yX,)Pt, Fe(Pt;_,X,) D F 2 1) =% Tc L EE o IKFMEOHBEREEZRT. c=0D L & T¢
DFMEAERIZ 975K &2 0, FEEHE (750 K) 28 30%1E K5 LT W5, ZORKE U TEEEELUCIED < Hik
TTc ZiHMiLTWB Z EAREZX 5N 5D, Staunton & DFRERDFIETE R U/ FePt D Te £ 950K & 52 L %
MR L 723, ITEBUZ X D Te DELDIRDEFEVIZEH TN, Fe 2 X ICEMT 254 [Fig.1(a)] TIERMTHE
DFEFIZ L 5T T XA UEIETRRITEL RAMEAB R SNE Z 205, BlETRERTH S Fe DIRENHMDT S Z
EMTe DETIZDOBFR->TWEHDEEZ OGNS, —F, Pt X IZEMT 254 [Fig.1(b)] TiX Tec DRSNS
BT EORBEICRET 2 AP E S50, K RuEHIZE > T Te BERBEEFIERTLTWS. T Ru &I
& o THiET % Fe OB Z 55 HEICEFIRENRE(LT 2720 EZ2 505, #E T &1L Mg %
S GMEE K, OFIEERZRUCHmT 2 TETH 5.

‘ S
1000 4., 10004 oo o 3
g S
s N~
< < ; R
w ]
L© 500 | [0 500 | 1
Mn —m Mn —m
Cu e Cu e
Ru 4 Ru 4
Rh @ Rh (®)
0 L | L 0 L | L
0.0 0.1 0.2 0.0 0.1 0.2
o (o)

Fig. 1 Calculated T¢ in (a) (Fe;_,X, )Pt and (b) Fe(Pt;_,X).

References
1) T. Ono et al., Appl. Phys. Express 9, 123002 (2016).
2) /NEVEE, 5 42 [0 H AR AR A S 12aPS-45 (2018).
3) J. B. Staunton et al., Phys. Rev. Lett. 93, 257204 (2004).
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7 = VMR GdCo I281T A5 A B ik sk

SRR, TOATSEREL HEEG . M)A, ARk, RILEIL, NPT
CRURABAT)
Spin wave propagation of ferrimagnetic GdCo
S.Funada, T.Nishimura, Y.Shiota, S.Kasukawa, M.Ishibashi, T.Moriyama, T.Ono
(Institute for Chemical Research, Kyoto University,)

[ZL&HIC
KRR DO A v =7 ZXZDISEOERI 72 ENGEREZHED TS, ZOHTT = U BEMHER
GdFeCo O TEEh SRS 1235 1T D SORMME X A T X 7 RN L 72 EEB B L OB KBS S v, £ 0
WAL Z A F 27 ABNEH SN TWB[L], Al Fex i3 AESRMHESIFICRBIT 2 A HOREE BIF L
T7 VMR THLTENLT 7 A GdCo DAV U EOREGEE - HER E WV MEEA, Gd & Co DOk
EEZDH I ECTHETSEEZELIF WL O0ORETHIE LT,
EEER

ARy B EERVTRBALY Y 5 BB 150 7 & GdypCoyrs A GgagCogoo
GdxCo1.x(20 nm)/Pt(2 nm)/Ta(5 nm) % Bkl U7z, & RAA 2 /\é B Gdg4C0pep  ® Gdg50C00 .
72 HEHX = 0.22, 030, 0.40, 0.59) BT, BULDRERE ““‘“o., —
PEZ 7 L 7= (Figure 1), SIRICIVVT x = 0.22, 0.30, 0.40 D _51'0 I ...-......-tau--:'“' 1
FH Co. x=059 WatEHE Gd OREAT— A FAKEINT § 00,

D Ly T, RS & BB AR S ORICIE S0.5] o0
DD 0 [2]. A TAWEREHC BV TRRICBIT 51E 2

o AEIHE O KX I X Gdo40Co060 < Gdg30C0070 <

GdoseC0041 < Gdo22C0078 T D LHEE SN D, KITHKHEZ 0'00 50 100 150 200 250 300

AR UL BhEA &M 07 7 F 21T 5 = & Tempareture (K)
TR UHIESZT L Lz, A IREIRT I TRE 72 i Figure 1.Temperature dependance of magnetization.
Wl T C7 7 TSR B R 2 FN L C A B & bl * * *

L. RZ MAEy hU—2 T F 54 FCREEW S Sp) 2 20x10% Gdosf;’(osﬂ )
21

Hi L7=(Figure 2), & 222 GREHE AR | F 72, AR5 ’U?q i - = Im(S,,)
-4 ~

@Y/TTE%KfEﬂ%XE/&@ﬁﬁﬁ%ﬂﬁbt o AW 1
(Table 1), HEIXETHEIBTIT o/, AMETHOLNIZAE 00
/&®ﬁﬁﬁkﬁﬁ§iﬁ@é%®xt/&ﬁ‘ ckaE g T

G L IS LT, 20— Tx=030 oREHT T
BOTIIHBEENFEMLY 2 FRERKESI R ZLH0 !
Mhote, RIS ERET D, -2.0x10™ . - .
Table 1. The values of group velocity and attenuation length for the =0 zf?equengl)?(GHZ) > *

sample with x =0.22, 0.30, 0.59. The values in parentheses are Figure 2. Transmission signal for GdoseCoo.1.

theoretically calculated values.

X vg [km/s] Latt [um]
0.22 10.4 (7.5) 2.13(2.60)
0.30 75(3.2) (0.98)
0.59 3.2(2.8) 1.65(1.85)

2% 3R

1) K.-J.Kimetal., Nat. Mat. 16, 1187 (2017)
2) Y.Hirata et al., Phys. Rev. B 97, 220403(R) (2018)

— 123 —



25pPS - 15 H43 | AARESR AR ANREAEEE (2019)
Large nonreciprocal frequency shift of propagating spin waves

in synthetic antiferromagnets

M. Ishibashi, Y. Shiota, T. Li, S. Funada, T. Moriyama and T. Ono
(Institute for Chemical Research, Kyoto University)

Introduction

Nonreciprocal spin wave propagation is of great interest for the realization of spin-wave-based logic circuits. It is
known that spin wave packets excited by antennas exhibit different amplitudes depending on the relative direction
between magnetization and microwave field [1]. In addition, asymmetric spin wave dispersion due to
Dzyaloshinsky-Moriya interaction leads to nonreciprocal frequency shifts of propagating spin waves [2]. In this study,
we observed large nonreciprocal frequency shifts of propagating spin waves in interlayer exchange-coupled synthetic
antiferromagnets.

Experimental method
Ta (3 nm)/Ru (3 nm)/FeCoB (15 nm)/Ru (0.6 nm) /FeCoB (15 nm)/Ru (3 nm) were deposited on a thermally oxidized
Si substrate by dc magnetron sputtering. From a magnetic hysteresis loop at 300 K, the canted magnetization

configuration of two layers was confirmed in the low magnetic field region below the saturation field of approximately
1 kOe. The films were patterned into 50 umx100 pm wires by EB lithography and Ar ion milling. Subsequently,
80-nm-thick SiO2 insulating layer was deposited by rf magnetron sputtering. Then, two coplanar waveguides consisting
of Cr (5 nm)/Au (100 nm) were fabricated at the distance of 10 um by EB lithography and evaporator. The propagating
spin waves were measured using vector network analyzer at room temperature.

Experimental results 0008

Figure 1(a) shows the propagating spin wave spectroscopy (@ o003 200 e - :EE{EJ ]
(PSWS) under the bias magnetic field H = 200 Oe, when the bias 0,002} | = ]
magnetic field is applied to the perpendicular direction of the

=

0.001 - B

Re [S21], Re[Sq2]

microwave field, namely transverse pumping configuration as 0000 fr————— | | N
shown in the inset of Fig. 1(a). The different amplitudes depending ooorr Pl ]
on the propagation direction were observed due to nonreciprocal 2 Zz ‘ ‘ ‘ o
coupling between microwave fields and spin waves [1]. Figure 0004 ]
1(b) shows PSWS under H = 200 Oe, when the bias magnetic field 0 5 10
is applied along the microwave field, namely longitudinal Frequency (GHz)
pumping configuration as shown in the inset of Fig. 1(b). Unlike  (b)  q40| 200Qe | 22{32}
the results in the case of transverse pumping configuration, a large =
nonreciprocal frequency shift depending on the propagating %— ooy i
direction was observed in the case of longitudinal pumping Y] A I—
configuration. This nonreciprocal frequency shift is attributed to %' Transverse puTping
the asymmetric spin wave dispersion due to dipolar contribution o 208 H UHH » |
[3]. In the presentation, we will discuss the microscopic origin of 0010 ] :_
the asymmetric spin  wave dispersion in  synthetic 5 10 15
antiferromagnets. Frequency (GHz)

Figure 1: (a) Re[Sz] and Re[Si2] spectrum
Reference measured ~ with  transverse ~ pumping
1) V.E. Demidov et al., Appl. Phys. Lett. 95, 112509 (2009). configuration under 200 Oe. (b) Re[Sz] and
2)  J-H. Moon et al., Phys. Rev. B 88, 184404 (2013). Re[Si2] spectrum measured with longitudinal
3)  F.C.Nortemann et al., Phys. Rev. B 47, 11910 (1993). pumping configuration under 200 Oe.
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Spin-wave switching by a double dynamic magnonic crystal
M. lwaba, S. Fujiwara, and K. Sekiguchi
(Yokohama National Univ.)

[FLHIC

WM EHIGFET 2 A B T, # LVMRIEHEE OB RS 27 AOHT M & L THEEE S,
E%ﬁ%_ﬁnémfwéottzi\xt/ﬁ$$%ﬁwt7/&wmﬁﬁﬁﬁwb%’%&%¢Tmm
WS D~7 ) =y 7fERERSH TN D, ~7 /) =y 7fEhE LT, BRsGE AW~ s =
v I RERIIAE U OB AN REEDL Z LN TE, CMOS FSD L 972 b T o DA X A ERlT 5 2 &
MNHRETH 2 3, AETIE, BN~ T ) = 7 E WA VAL v F U 72O THIIE LT,

EBRAE

A PR L LTA » U T A —% > b (Yitrium lron Garnet: YIG) A L TEY ., JEX 5.1 um,
g 1.3mm ThHo, K 1 I8N~ ) = 7 i E AW EZBROBRE - WK ZRT, AV EIT~A 7
RSV ABEANNT T FICEATHZETRIE L, 7SV ARIE 10ns & Lc, AT TFICL-T, A
VU L AHERE AR L, ALY e A a—FCHIE L, AV VEORR. REHEOT TS
WX, 75um DEOT T TR AW, 7 o7 HEREL 155 mm Th D, ERHEERESE LD, AT
VHIZET 1=012A EiiE LTz, SNBSS He=378 Oe ZilEHE T HIAICHIML, A DNy 7 T — R
£ — K (Magnetostatic backward volume mode) # 34 S W7 8~ ) = 7 CTH D AT o XX 75
um & 90 um DOFRME LAY | FHIEENER n=15 ThH D,

BRELUSBE

15.5 mm
2 \ZJRAHA v m A 3 — 7 TR L 72 2 E 2 00 SEIRFfRT I

Bamrd, B~ 7 ) =y VR TH D AT o XIERZ T L T
W E XX, AV VEORKIRIE 2 T0uV Thotz, —7,
AT UHICER 1=012A it L CEMSG 2 8EIEL L, A
B DR RKIRIED B5 UV F TR L7z, A BRI ORIE I

NE~ 7 ) =y 7ML 2T 21 % HELTWD Z Enbh

ST, JAWEASRT bzt LTh, WEEREMRT 5 2 &R Input Anntena Meander Output Anntena

YIG

TE, A vF o 7 OEBFHPHERTE 2, — >
oA K1 ~7 /=R

LEENI~ T ) =y IR EHWS LT, AV K
OWENEZ D - L A2HRTHZENTE 2, By~
J = 7 RERIC K A MERE A T S - L R TEAUL, 1001

>
AW DTERAL v F U TR FEBT HLRTE 2 l'fw! }I‘AM,‘WM« 2,
B, w7 v NI UVASERA~OERSIECTE 3 Of ﬂ“;”wirﬂ
%, o ‘| ﬁ“ “I !
E -100[4 w AMHWH,I ' —/=0A
BE CBR 1=0.12A
15D ZDD 250
1) N. Kanazawa et al: Sci. Rep., 7, 7898(2017). Time [ns]
2) K. Sekiguchi: AAPPS Bulletin, 28, 2 (2018).
3) A.V. Chumak et al: J. Phys D, 42, 205005 (2009). B2 R EOFIERFRIEE
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HifESh NiO BIEIZRIT B R ¥ U iitfaiE Dk sl MR 1t

AT, ARILEIR, ANEBEA, EWEE, NS
(RURAEAT)
Crystal orientation dependence of the spin current transmission
in single crystalline NiO thin films
T. Ikebuchi, T. Moriyama, K. Oda, H. lwaki, and T. Ono
(ICR, Kyoto Univ.)

FEHIZ

BOBBEEARE A e =7 ADSBICHW D RADNEEER 8O TV D [1], FBATHE CIE, sRiErEdE
MEJEIELC L 0 FRBETER FeNi 2> & 24 5h O BORBEIMER NIO I A B U iEAEEA L, NIO B2 D A D
EZ AL -72[2, L2 L. NiO DR B UFHREIZ DOV TOFEMZE A B = X DIRTZIA SIS > T
720N, F ZCAMIZECIR(11L) f & (001) 1 Z 412 AU HLRE fh kR S 72 NiO IS Z/FR L [FARORIE %
% 2 & TR URIHE OfE S EC AR M & SR 72,

ERAE

Al,03(0001) F:A 35 & OF MgO(001) FE#K 112 NiO (tnio) / Py(5) / SiO2 (5) (HAAZ:nm) Z @A A /X X 5 CIERL
L7z, XRD JIEFR L RHEED #I2 XY NiO L Al,03(0001)EH Tl NiO(111)iZ MgO(001) KAk Tik
NiIOQODIZZENFNHFEREE L TND I 2R LT, TNOLOREEZ 7+ N Y 7T 7 4K »> Tl
BRI U, TilAu TR S 7z 2 7 b — R A B fHi) 7o, DEIL A TR TV, BTICEE A
B E L7 A — @ B BT 2 Bt L7 s DAV 2 /55 2 & Ttk Ibng 235 L 7= (3],

SIS

FT.XFAN— N UE U TER o ZIGART B —_—
Bib 0. NIOBEICH LT m y b Liz(Figl), ALY HRLE B e B
L7 ORFHRAE TS L o O NIO B KNS NiO H L et
DAY AR o RO D Z LIRTE B (4], ZORE, R
NiO(L12) Bl 1/ 0 HLifE b 3B TIE Awio 13 68£10 nm & 72 0 | . . .
NiO(00L)AL I 0 B ekl Tl o 13 NiO Skt L T2k L T ® w o owm o w

tnig (nm)

RN ERHB TR o T2, 2 ORFRIZ NIO00)EL I DA T Fig. 1. ot as a function of tio in single crystalline

% NIO(LL)EL M DG A & e L Tine D BV ERREZ A B0 7

BT 52 L2 RBL TS, S5, AE WA NIO BZEEL TWD Z & &2 572D PUNIO/Py
SHEBEICENTHRBROFERE L. o @ NiO R T 2FMELRA Lz, £ OIS AREKT 2,
B 3R

1) T. Jungwirth, X. Marti, P. Wadley and J. Wunderlich, Nat. Nanotechnol. 11, 231-241 (2016). ; V. Baltz, A. Manchon,
M. Tsoi, T. Moriyama T. Ono and Y. Tserkovnyak Rev. Mod. Phys. 90, 015005 (2018).

2) T. lkebuchi, T. Moriyama, H. Mizuno, K. Oda and T. Ono Appl. Phys. Express 11, 073003 (2018).

3) T. Ikebuchi, T. Moriyama, Y. Shiota and T. Ono Appl. Phys. Express 11, 053008 (2018).

4) Y. Tserkovnyak, A. Brataas, G. E. Bauer, and B. I. Halperin, Rev. Mod. Phys. 77, 1375 (2005).
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Snell’s law for isotropically propagating spin wave

Tian Lit, Takuya Taniguchi® 2, Yoichi Shiota!, Takahiro Moriyama!, and Teruo Ono" 3f
Ynstitute for Chemical Research, Kyoto University, Uji, Kyoto 611-0011, Japan
2Deptartment of Physics, Technical University of Munich, Munich 85748, Germany
3Center for Spintronics Research Network (CSRN), Graduate School of Engineering Science, Osaka Univ.,
Osaka 560-8531, Japan

Introduction

Control of spin wave (SW) propagation is one of crucial tasks in magnonics [1]. As one of the important properties of
the propagation, refraction of magnetostatic surface spin wave (MSSW) has been investigated [2]. However, anisotropic
Snell’s law of MSSW requires complex calculation and it is not easy to apply techniques grown in optics. Regarding the
dispersion relation of SW considering exchange interaction and dipole-dipole interaction [3],

w? = (wy + awyk?) [mH + awyk?® + wy (1 - l_z;kd)] 1)

SWs propagating in-plane with out-of-plane magnetization propagate isotropically. Furthermore, Eq.1 describes the
dispersion relation of magnetostatic forward volume wave (MSFVW) when awyk? = 0 is assumed. In this study, we
investigated Snell's law for both MSFVW and isotropically propagating dipole-exchange SW.

Simulation condition

The micromagnetic simulation is performed utilizing mumax3[4]. We use material parameters of yttrium iron garnet
(YIG). In the simulation, samples are shaped as Fig.1. The black and white areas are respectively the thicker and
thinner regions. And the thickness step, the boundary between two regions, is tilted with the angle 6:. The rf magnetic
field is applied at the antenna. MSFVW is excited in the thicker(800 nm) region, passes through the thickness step and
propagates in the thinner(400 nm) region.

Results " lsotiopic Snel's aw (kyk, =05).
The incident wave is refracted by ol ' ' ' ‘
. ing, k

following Snell’s law T2 The - 3|

sing, ky b a
wave number is independent of the s R 8
direction of propagation due to the L e
isotropic  dispersion _prop_erty._ For I T
MSFVW, a wavenumber is varied in order 8, (degree)
to keep kd constant when it passes through ) )

Figurel Figure2

a thickness step. Hence, the Snell’s law ) ) i
L Figure 1: Simulation setup
for MSFVW is independent of frequency

(Fig.2).

References

[1] A. V. Chumak et al., Nat. Phys. 11, 453 (2015).

[2] J. Stigloher et al., Phys. Rev. Lett. 117, 037204 (2016).

[3] B. A. Kalinikos and A. N. Slavin, J. Phys. C: Solid State Phys. 19, 7013 (1986).
[4] A. Vansteenkiste et al., AIP Adv. 4, 107133 (2014).

Figure 2: Refraction angle versus incident angle of MSFVW
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Bending Magnetic Levitation Control under Disturbance Conditions
(Experimental Consideration Using Sliding Mode Control)

25pPS - 19
ANIFIEE, 2 Mk, B IEAR, DRk 5
CRYER )
K. Ogawa, M. Tada, T. Narita, H. Kato
(Tokai Univ.)
BT

TG OWE| ) EFH U IR R 21T 5 720
R LR OGN EACB Z b T b Y, YifE
T N— T TIE, B B TERTE BT X D FERE s o FEH
PEZMERR L T\ D, E A x5 & T 555121,
AR 2 ST L 72 WP TR 7R IE TR L w5
BHIRRE LA EBR L 29, K CIEEEROM R
BEAME L EBMEAO =y MIAMLA AT ST REEIC
B D EMEREICOWTHE LT,

EehvE b ER
Fig. 1 (25 BT FEEE O 2 o~d, % EXt5
R GIEHEH O - itk (& S a=800mm, iEb =600
mm, JEX h=0.19mm) ZfH L T\W5, EHEHKE
5 fET OB X 0 IERRSFRT S 72012, Sl %
L% 5 EORERIEEMEN o X VT 5,
SO EMA D H BJEHO 4EITET D Z LN TE D%
HIZ72 5T D, £z, HROBREA IXTEE S A ATE)
T&%, 2OLH TS HOEMAZBE), HAIES 2
LlZ ko T B dh A Tl A R L85 2
LINTE 5D,
B EMAT=Yy PERELTWVWDS3ARDT L—2L4
DO FICHRE LIRS (Fig. 2) 2L -» T, #ELEER
ARKIZAT)TE DRERKRIC 72 > TV %, Fig. 3 IZ4MELA
NEED 7 L — DR A2 v 3, 2D L 5 IZERA =
=y TG UE LI AR L > TYBEICIRE X8 7=
BT EERAZITWVIR EMERRICOWTRE 1T o 72,
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1) k¥, K% T#455E, Vol 68, No. 9, (2002), pp.
1180-1183.

2) AR, HAKH SRR SCEE, Vol 81, No. 823,
(2015), 14-00471.

3)  CKIEfth, HA AEM F4355, Wol.24, No. 3, (2016),
pp.137-142.
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Thin plate steel magnetic levitation system combining electromagnet and permanent magnet
(Effect of steel plate shape on levitation stability)
Y. Ito, Y. Oda, A. Shiina, T, Narita, H. kato
(Tokai Univ.)
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HZ 5 S0F EABMA L=y FEREL, BRAT=> b
DEICER D7 = T4 MR ERET D, w EAEMA ¢ s
=y ME 2 DOEHA & MERAENME Y 1 DOTHER SN 02
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DERFERERRZITD, BRERE b LI EFEREITO 2
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U 7 et B i 4 SR L B 97 2 JR UGG — A R AEM F
&8, Vol. 24 (2016), No. 3, pp. 149-154 Fig. 2 The shape of steel plate
2)  RCH, BRI, MR, KARGA & T HEEAR D o~ A
7V v REERE L AT 2, J. Magn. Soc. Jpa, Vol. 37 (2013), No. 2, pp. 29-34
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Fig. 1 Arrangement of permanent magnets
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Characteristic Comparison of Bidirectional LLC Resonant DC-DC Converters
K.Gorai, K.Kitano, Y.Shimizu, R.Suzuki, H.Saotome
(Chiba University)
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ZZFZONWTIER D,
54 59 p>

I ab—FOZHWT, HEORIim = =2 O )R, BROER X O OMOREE A 1T o
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BEt
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PRI O ARSI S TR D Lo lcR SN D,

1 1
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3= 2 DBEENJE ISR D Vs BV~ D ) E T R
% Fig2 IZR"T, 22T, Vg=100 (), =10 (V) & L7z, ' '
EMENEE BRI ABIREL 2D, —F, fLEIELT Fig.1 Bidirectional DC-DC resonant
BELIEL 2D, T AORIRO BT R AR L Converter. (- - ‘Power transmission current path)
a7 ORKEFINMEE 725, £z, b7 AOBEEIIZ
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(1) Shigenori Inoue, Hirofumi Akagi: “A Bidirectional DC- 10 40 50

Sw1tch1.ng frequency 15 (kHz)
DC Converter for an Energy Storage System With

Galvanic Isolation”, IEEE Transactions on Power Fig.2 Simulated characteristics of the
Electronics, Vol. 22, No. 6, pp.2299-2306(2007) converter. Output power (Vg — V) v.s.
(2) http://www.intsoft.co.jp/products/product04.html switching frequency f;.
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Investigation of dual-layer selective recording using microwave assisted magnetic recording
W. Saito, S. J. Greaves
(Tohoku University)
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Exchange Coupling, AFC) ZEHA$ 2% Z & T EHOFFMSMH AN ZTHIE L, fidttieom L2 Bfa+
[1]. AHRE T, e~ EX AR~V A 7 1T v A MK FLEk (Microwave Assisted Magnetic
Recording, MAMR) # i\ Z L2 MEL, v1 7 Ry I 2 b—ra VATV LT D, EX AL
v RIZHWT, 28 M7 3 RFE T (Spin-Torque Oscillator, STO) 75 D =iJE . (High Frequency, HF) it
DI MO THALEEZ T Z E AR TH 5.

ETILESIaAL—Y 3y, BLURR

TREORSEAERE LY IaL—va V THWCET L o
% Fig. 1 |7, RRBHEEO-D, KitdEZhZhiconT, \
b O B DR EIE LRVET L, Tib b BB y I
LTOREBITo TS (ZOBZDOMD/T A—F (T Fig 1 ™ 1 P ———
LREEE) . COFEFAICENT, T=300 K, STO® M, = NN [-m t. _/-] § s
1591 emu/cm?, HF B OFIINIEHIL 2 ns, 4706008 TM, = —T— = b

== Easy axes

750 emu/cm®, o = 0.02, RL1 O#kEME T K, =1 Merg/
cm® Th 5. KL T, RLI OfENEE C K, = 8.1 Merg/ ) ‘ _

3 R 3 oo A Fig. 1. Simulation model of dual-layer.
cm3 RL2 TK, = 6.1 Merg/cm® & LT\W5., I =2lb—T3 e
1% Landau-Lifshitz-Gilbert (LLG) 523 % VT 5. S

Fig. 2 IZAE R 2R~ L0 Lo ofER (UL FHEE O
) L, FEEERATORE/BRETHD. FhICKL, B
DIX Fig. | OET/VCRIFE LR (BLT AFC & L 0%
B) , To2l3Fig. 2 OFET LD JERIC —4.74 X
1078 erg/cm @ AFC # M A L7-f5RTHDH (BLF AFCHY
DOFER) . FEFRD B AFC M L O Redk X HE Oftsk & s

20 nm

ok et Sastapa ks DR DR o d
ERENELDHZ ENRDND. IR L AFC B Y OfEFRT C Y Peongee "
1%, RL1 T R EERES 0.99, RL2 T 0.90 T 7-. AFC H D Fig. 2. Switching probability vs.

FERICIB T DR RIS &, AFC 18 L OFER L 01X, RL1 T STO frequency for various models.

A, = 0.06,RL2 T A, =0.07 ThHotz. LEND,AFC AT 5 Z LIk, HEORRITITRIZR0 A,
TR EDRER & AR R RHERICA BRI RP A 60D Z L0027 AFC Z8 AT 52 L2k 0 g
MOBEESH A ZF T ODHEHT I ENTETNDLLEEZZIBND.

L Z D&

[1] S. J. Greaves, Optimizing Dual-Layer Recording Using Antiferromagnetic Exchange Coupling, IEEE, Trans. Magn.
54,3001585 (2018).
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PCIRBENE A /L X A DL TEVE DI

B T, 8 S0
BRBIARY, R

Stability of the Antiferromagnetic Skyrmion
Kai Hamada, and Yoshinobu Nakatani
Graduate School of Informatics and Engineering, The University of Electro-Communications

[ZL&HIC

FE, L—A T v 7 AEVITBNWT, AFAI A OFAPBRE ENTWD[1,2], LALARNG, TR
RHIZHND AL I A U2 WA BIRBREIOFKIC T v 7 EaEEET, SRR EZE L, HIKT 5
RMEAFER SN TV D3], ZOMBEICH L, b7 v 7 EaEET 5720, RERICE 22, LI »e
SNDRBMEAF LI A ORAPRES N TN D[4, AFFETIE, v~ 7u~I X7 4 v 7 Ialb—
Ta rERHWT, M X OBRBEMEAR O SR I 36 1T D IHIESRIFIZ W TIRET LTz,

FERHE

MBHESUT PtCo DfE A AV, fafufiéft 580 emu/em?®, R MHETESL 0.8 M erg/em?®, ZZHA T 4 7 X A TEE
1.5x10°, DMI &% 3.4 erg/em’® |, HER 0.3, FEWTEE 0.3, 0.4 & L72[2], #FE T v 7 D% A R
128(x) x64(y)*x0.4(z) nm® & L7z, MIFR N T v 7 EOHRLNIRENE R O EEPE AT VI A &2 1 OEE L, A
VU AE —x FICH L TAX LI A U 2 BEh S, SEE0RICHE2E S 7, BIEIE 2 2 b S ¥ TRl
BT D IERESM 2 A Lz,
fER

B 1,2 |ZBREEME A 6L X A 2 OREIERIZ 31T D IHIR DR T K OSREGME A L 4 0 O L OB & 7R,
1,2 £ 0| BEEENEAR U A ANTEREINE . +x FRNCEE) U, SEER I CE 2k, L ICBE L, sEikm
D DARIEDS AL THIRT D 2 L W bnro To, IR 1T J=205.8 MA/em® Td - 72, i\ C, X 3,4 |2 5
PER X)L X A 2 OFEIRHIZ B DO K OSORBENE A L 2 4 v oL Ofliz R4, X3,4 X0 K
BRAEIE A XV I A ATEREINE . —x FAICBE L, s I E e U, £ ORI EEEER D HAEE D
ARV, THIRT 5 Z L BNy o T, MIKERE L I=5173 MA/em®> Th o7, 2LV R A F LI 4
ILERBEME R R VI A L B | SEEORICEEG DM N T v 7 OROEICR E o T RICHEES D Z &R
Dhole, o, BEENEAZ XV I A AR THBEETRE K 2.5 5@ < IR I I W2 b Tz,

Fig. 1 Annihilation at the edge of racetrack of Fig. 3 Annihilation at the edge of racetrack of
ferromagnetic skyrmion antiferromagnetic skyrmion
30 . 30 "
I Annihilated 5= solAnnihilated
start
— 10 __ 10
10 210
* start o
N N 517.3 MA/cm?2 —
-30 -30 517.2 MA/cm’
60 40 20 0 20 40 60 60 40 20 0 20 40 60
Py (nm) Py (nm)
Fig. 2 Path of the center of ferromagnetic skyrmion Fig. 4 Path of the center of tiferromagnetic skyrmion

23 3Tk
[11T. H. R. Skyrme, Proc. Roy. Soc. Lond. A 31, 556(1962) [2] J. Sampaio, et. al., Nat. Nano. 8, 839(2013)
[3]1 M. Mochizuki, Magnetics Jpn., 10, 192 (2015) [4]X. Zhang, et. al., Sci. Rep., 6, 24795 (2016)
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GdFeCo 7 = VMRS RICBIT 5
A AR T AE D BH R — LRI X 2 ESIIRH
GREE— 12, EIRE T, HwAT !
(' BARFTL, 2 244K PD)

Electrical Detection of Alternating Excitation of All-Optical Magnetization Switching
in GdFeCo ferrimagnetic alloy by Anomalous Hall Effect
Y. Kasatani!?, H. Yoshikawa! and A. Tsukamoto!

("College of Science and Technology, Nihon Univ., 2JSPS Research fellow)

1 [FC®I

R, BEAVAL =P =% A0 2N LKER (AOS) 25, BUMERERDS Y aBDINTE T T 28, KEB T 3L
F—THAEREIE, BERALKFHEIATEL D, A0S IZX DETL 2WX Y A X L ikHEER S L — 9 —5h
Er OBRICDOWTIX, BEENHEA X =Y Y 72 RAWEIZENED 5 Tn5 2 —H T, A0S O F A S
T HBRAA v F oV TOBLINEENRHPEER TWD, RIFFLTIE, MMlETFHEEEE T 5 GdFeCo 7 = V) i
FIZBNT, =P =L RINC X DIFRINTREN AOS * BE R — VR ZAA L CESHNICHEE Lk,
2 EREAE

Si FA#_E 12 SiN(10 nm)/Gdy3FeCo(20 nm)/SiN(100 nm) 722 5 72 % RE-TM 7 = U BMEERER 2 200y X Y ¥ 7RI
KOER UTze BFRY Y 777 4 —2BEZHVT, E50um, £X 800 um Ok — N AN—TERITINT Uiz, 3EHNTE
BRREB L OEFEF2EH L. IE 800 nm. L ZIE 35 fs, #D3R LEREEL 0.25 Hz D L —F — L 2% RN IR
P52 e TEULBVREDORZENZE e, BER-AMRZAHALTEFRL UTHIE L7,
3 BRBLUER

Fig. 1 ICERIE T TOL —HF — L 2F|BE RO BE R —VEE Vy ORBZ(LE X UBRHEGO—EE2RT, &
EEE NI U723 BHC i = 0 TREIDHE—L —F — L AP MEET X, Vi 25 HIREED 5 L IREEA ¥ AR
EbLizo The FARFICHKOEZBRD &R — N — DRI ) SEKEIZZE Lz, £ LT, XROHE—L —F —%
NV ZBBENC XD Vg 25 LIREED & H IRFEICAIBICEL T % L RIS, R—AAN—FLOEICB W TRIEDAS B E MKEE L =,
D, =Y — oL ZADRBHIN2BIC N6 —HEOZEA HIRE Y LIREO ZIREETEDIBELEL 2, DLk
Bns, Vy OABLZE. GdFeCo iI2BWT L —F — UL RF| OIS & - TA U =K% AOS 2 BSANIHH L
72bDTHBHEZILND,

(@

: single-pulse laser irradiation

658 (b)
6561 m g
(.
s
=2 6541
=
(@]
NN N -]
RN ,
-:
650 r— I I I L | L
-10 0 10 20 30 40 50 60
Time (s)

Fig. 1 (a) Time variation of anomalous Hall voltage and typical MOKE image of samples (b) before and (c) after irradia-

tion.

EAf3
AHFFEIE ISPS Repllif st B4EE (18J00338) OB %%1I72bDTH 5,

References
1) C.D. Stanciu, F. Hansteen, A. V. Kimel, A. Kirilyuk, A. Tsukamoto, A. Itoh, and Th. Rasing, Phys. Rev. Lett. 99, 047601 (2007).
2) H. Yoshikawa, S. E. Moussaoui, S. Terashita, R. Ueda, and A. Tsukamoto, Jpn. J. Appl. Phys. 55, 07TMDO1 (2016).
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TNT T = a7 B TR G R DR
SREEMERRI LRI R 2 4 % Ky CoPt 777 = =2 F % v » T @ DB %
L FL L MG TERS, BEE pk ), FREE D
OE AR TR, R

Proposal of full granular stacked perpendicular magnetic recording media:
Cap layer with high K, CoPt grains and ferromagnetic oxide grain boundaries materials

°Kim Kong Tham #, Ryosuke Kushibiki #, Tomonari Kamada #, and Shin Saito ®
(a) TANAKA KIKINZOKU KOGYO K.K., ® Tohoku University)

[FLHIC BEMKFLEKICBIT 2EVMEFRHEE L, B\ A — =T 1 MERER LOBZEMEEZ RS S D72012,
7T =a 7588 (GRL) BLOF v v 7 (CL) OREEEANIEHINTWD. GRL I, CoPt & @mérkfs ik &
FEREMERR LRI A 2 AR S TU 5. CL 13X GRL ORI B A DEA WD 36 L KRR D /38 2 2 HliE3 2
TWICHWB I, ZOMEE LTIk Co/Pd 28I Y, i +3H (RE) A4 Y, CoPtCrB &4 (ot anbd
o, MOVBKE ST R LE— (K & BVR AR S 2 H o
SREFHIMRESNTE TS, L LAAD CLIZRE LBk (ConPla-30voli,Ouf (Coula) SOvoliRE oxide

& O TR BEREE 24D GRL _EICHERE S U5 72 O IRIE 5 S L Sngle  1fFESUE 5405 1] s
RE— & 7220, ZOFEFATROBMEEFEN RFTICKRE RIEH o X 3
EHTHRIICH D Z LIRS ITHRENDS 9. ZORMEE RIS
T2 DICH 2 1%, TREBLEE LRI & & Ky CoPt BEMERE BRI & 72 %
PRI =a25M CL 2fE L7V T =2 T BEK LA

-2IU 7—1‘ 0 0 .,‘”I“U 2IEI
: 7 H(kOe)

4t

MM,

ERETD. AW CIEMBEMER LR M & LT RE Bk % LSOy Sl
V7= CL % CoPt—B,0s GRL LICHlIE L7= 7 L7 5 = 2 SHEDRIA S e TR TR
bk & BRI E 2 Bidd L T 0 TS T 5. S A o, s0 08 s
£ H(kOe) 405 | | |

ERER  BTEETER L, K% C (7 nm)/ CosxPta-30vol% ; oo ool o | ar |ate

RE oxide (0-9 nm)/ CogoPt20—-30vol% B,O3 (16 nm)/ RusoC025Cr5—-30vol%
TiO2 (1 nm)/ Ru (20 nm)/ NigoW1o (6 nm)/ Ta (5 nm)/ glass sub. & L7=.
RE oxide & L Cid Gdz0s, Nd20s, Smz0s % UMz, Fig. 1 M/MsH loops of media with CoPt-RE
Fig. 1 I21%, CoPt-RE fi2{t# CL (9 nm) % CoPt-B,O; GRL (16 nm)  oxide (RE oxide: Gd20s, Nd20s, and Sm203) CLs
BITHR S SR BURIBRE Y. BEOLDIL, CL AR e O O O s, ol ot
L T 72\ CoPt—B,03 GRL (16 nm) DOELEI#R & T/~ L7z, RE  nm)without CL is also shown in broken line.
et %4+ % CL 2% CoPt-B,03 GRL EICHERE S D &, Apkiha
(Hn) O¥EINE X Oaffit (H) OB n@lgEsnd. —fle LT
CoPt— Gdz20; CL DEARIZIER 2 &, Hal& 0.7 7225 1.1 kOe (ZH3N
L, Hsl32157°5 16 kOe = T LT D . 2 H D Z L i, CoPt-RE 4.
Fe b CL 2NKL AT HARE & 2 il L, MR O iz K S5 0 R TN | R
WO THEHTHDZ EERLTWD. Fig. 2 21%, CoPt-B,0;3 GRL
1T CoPt— Gd,03 CL A5 Jd L 72 JHAA 0D BRI 15 05 2 A 1 0t o -
W85 (ADF-STEM) Mifg % 9. #8221, ADF-STEM MEif% & [7l—15
o Gd, O, Co, Pt® EDX t# oMb L TWD, CL DRIFUTHE
HEoL, FLLTGIBLPO LERFETHIENBLETES.
T AU, CLALFUT g Gd0s T L TV D Z L AR LTS,
—7J7, CoPt#EEERIIZ DWW TIE, CoB LV PtOIERERNAMIZE Y, GRL
225 CL ETHREL THAR > TWNDH I ENHERTEDH. 2O L1E4
EWER L7270 7T =2 7% v v THIKTIE, GRL 225 CL i
PERESRRIDN 2T DIRICHRER T2 Z & 2R LTV D,
SEXHE 1) Y. Sonobe et al., 91, 8055 (2002). 2) Y. Sonobe et al., J. Magn. Magn.
Mater., 303, 292 (2006). 3) K. K. Tham et al., IEEE Trans. Magn., 43, 671 (2007). 4)
T. Shimatsu et al., J. Appl. Phys., 91, 8061 (2002). 5) G. A. Bertero et al., IEEE Trans. Fig.2 ADF-STEM image for a medium with

Magn., 38, 1627 (2002). 6) K. K. Tham et al., J. Appl. Phys., 112, 093917 (2012). CoPt-B,05; GRL and CoPt-Gd,O; CL. EDX element
analysis of Gd, O, Co, Ptare included in the figure.

CoP-Gd,0,

b CoPtB,0,
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e EIEPTHIE & & NMR JIEZF A L
FLEY 2 A h~D NIPAM O35 2

HIERIESC, /N, ERE R, I EVER
(E AR BEAR TR BT

Study in adsorption of NIPAm on Montmollironite using magneto birefringence measurements and
guantitative NMR measurement
M. Yamato, K. Komine, T. Miyazaki, H. Kawakami
(Tokyo Metro. Univ.)

15

XU HIZ

7 LA & polyNIPAmMN G S VDT ) a U ARY y 7T
BRI E 2 R T o N TnD Y. FarvRlyy b
FNTIEZ LA NIPAMD F S BL S LT-AE R, 7 LA 4R
el LTIt 5 t%z HITWDN D, Z DO DRI
FHATHD. FZCTEENMRAIEZHOTNIPAMD 7 LA ~
DORAEZERBREER L, BEKERITHENS 7 LA IZkT 25
%;gm DT OWMFERERIZ OV TRHRE L72D THET 5.

e BV BT A N (MMT) 237 =7 G(Z/ =3I x L
RN EZ W BELOEERCE D MMT 20k LY 7 2 7m/
F—%—® MMT % 72, MMT 45802 NIPAm % FiT & B 1A 7
éﬁ““(ﬁ%ﬂ@@?ﬁ{ﬁl/&kﬁi NMR (2 V7=, 0 W S N

BRI E « 2 TR @@% LA RIEL, BEBNTO 0 200 400 600 80 1000
) 5;;:,45/5 /@ LA AReIC LT, Equilibrium concentration /mM

& NMR : R if@fh 99.8%" DSS-d6 % fv>, 25°C T Fig.1 Adsorption isotherm of NIPAm
NMR My —4 v 2B HNCHIERTT-7-. 55472 NIPA  on MMT at 25C.
mi);%fiziwﬁﬁ%fﬁf% DT, AR & @%73) O ERER
HL7=.
fBEREBIUOEL

Fig.1 1o/ D7 WG SRR 2 7Rk Uiz, SR EE OB AL,
WSRO L, PR 1 M EEE TIX 12~13 mmolg! D%
ERE o, ZOWERE MMT OFFICHE THELTWD
CIRET A EWEWEREIZT 01 nm?2 LR, oM
NIPAM D K& 12~ % /&<, NIPAmM 1 MMT (2% )&
WA LTS 2 LAER SN, %

Fig.2 IZHAERITHE CHONT Y ¥ T —va v ERFERERD
BIfRZRT. WAEEOHEIMIE Re (ZHFAICH A L7z, Re D
JAE MMT 12t U CHRIE ST 23800 &8 5 Bl AN T NIPAm 23
RIGNIWAE L TWD ZEEZERL TS, £, I RITEBAYIC ol v v Ly v Ly
AL LTS = & DS X > TR E LT 0 5 10
WZEERIBLTWD., FIE SELBETIIZERE L TWE Amount adsorbed/ mmol g
0, 2OXDBRBAERENDESKICHETT 2 Z LT MMT I Fig.2 Relationship between Re in a
NIPAmM (Z@# BTl B EN ML 720, F/ 2 RWYy b paenetic field of 10 T and amount

=
o
T T T T I T T T T I T T T T

(S}
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1 1 1 1 l 1 1 1 1 l 1

150 L I L I L

'l T T
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?
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[any
ol

-1

IV IR D72 M > TV D & FREND. adsorbed of NIPAm at 25°C.
B SR

1) K. Haraguchi, T. Takeshita, Adv Mater, 14, 1120-1124

(2002).

2) K. Haraguchi, T. Takeshita, S. Fan, Macromolecules, 35, 10162-10171 (2002).
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High throughput analysis of magnetic dot array by PEEM
Keita Kimura?, Tadashi Nishio?, Naoto Oki?,
Masahiro Yamamto?, Tomoyuki Kadono?, Takuo Ohkochi?, Masato Kotsugi!
(1.Tokyo Univ. of Sci, 2.JASRI)

E =
B

i

TR, B X—FT A AR EE R E LT, BRIREOMER Ry ME AW T N AR RBEINT
WA, R Ry MIFIRBER T EDR 8 < BT 5720 IBIREK R TEO R 2 Kb 2 LERH 5,
Lol wmb/b@ﬁ%&UMﬁ XL K757 LRI BT 72 D, FFIC, BESR R > b ORG24 fif
M 5720121, MOWSRENERIND, £ THA X, BRI A =2 ORI 238 % —FEERT 5 o
/ETLJTwAmkm%%t 5T BB 2 VE H L 72 R > b OB 72 R & OMEAT Fik O RG22 17
ST, FEBRITIE, 2B F MU T AERRE AW TERA RIZIR OB R > &2 —ECER U7z, fITITI3R
SR TIMEEE VD 2 L T B fRRE D ORISR KRS R 21T o 72, MMX T, ~A4 7~ 7%
T4 7 AKX DERRRTE ATV, EBRT X L OB EITo7, Y HIX, ZORRICOVWTHET S,
ERGIE
Si02/Si HAK EIZ DC~ 7 % b ANy 22 W TRIE 45 nm O/3—~ o A JEEAER L2, Ky M
vzﬁvz7¢buyf§74%%mb EAE 8.07 pm 75 2.37 um O AT K > - 2 @A) B B
WERL L 72, e R#E tﬁﬁi&MSkLtoME@%L%WiSng8®BLWSU_m%éhfwéﬁ
BB EZ AV X SBEAH arEllE ( XMCD-PEEM ) (kY BA#EEEZREGELZ, P
XMCD-PEEM (2% Fe @ L WS4 AV -, BEREHEIC iMmmﬁ%%mfﬁoto
FERROEE
Figure 1 |ZE£ 5.36 um @ K b XMCD-PEEM (2 X 28X &2~ , Z O Ry MME, 8RR 726
KiiEE L 72 % Z E R S T, Figure 2 [ZEFZ 4.51 um 205 4.21 um @ K v k@ XMCD-PEEM (Z X
LREMG A RT, THD Ky FCREMERMERHER I, 70, FIZ/NSWER 3.88 um @ K> K
TIIHRIMEE TH D Z LR SN, ZMEEE L o BRE LT, =y VHmIC L 2R RS
HDOHFEGNEZEZbND, £o, BRI R OBRENERT — & THESNTIRLI BN E BRI BT 52 &
EHEGR LI, YHIT, HEHRHE L ERT —ZOHEICOWT LY FEMCRET DT ETH D,

Fig.1 Magnetic domain for Py dot with a
diameter

of 5.36 um by XMCD-PEEM measurement

Fig.2 Magnetic domain for Py dots with diameters of
4.51 pm to 4.21 um by XMCD-PEEM

[1] W. Zhou et. al., Phys. Rev. B, 220401(R), (2016)
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