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Ferrimagnetism of Li.Mn,0O4 cathode material studied by magnetic Compton scattering
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1) K. Suzuki et al., Phys. Rev. Lett., 114, 087401 (2015).
2) H. Hafiz, K. Suzuki et al., Phys. Rev. B 100, 205104 (2019).
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Magnetic field dependence of XMCD in CoFeB / MgO multilayer films
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IXEBHIT
S AEY (MRAM) DALY hu =2 ZF( AZBWCEREMKE TS HT 5
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INFETHEAITMK 27 b BELEFIH LAY - (B IRE Ll 2 E L, A &
BJE TIIR LR RSB N 722 B L s LT & 72[1], AHFFETIL CoFeB/MgO LD X #ikA
M @M E(XMCD) DRGSR 2 JIE L R = v 7 b U HELEBRIC X 5 2 &b bt (Ms(H))

&R L7z, CoFeB/MgO
HEBRG 1k
RF A/ 8y & U v 7868 % VT Si(ID MR Fic 2
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CoFeB 5T £ L7 7 AHEE T -7z, 59
KEK-PF + BL-16A 12C XMCD OB KFIEZEHIE &
‘2“ z ——Ms(H)
L. AR Bt (Mseff(H)) 3 X OLERAE -1a A —O—itg(g)_—ge
— ( ), q
(MIH) %R, A X S5 L ORI R
LEECTholm, MEREITERCTH- I, Magnetic field [T]
ERER Fig.1 Spin magnetization curve(Ms(H)) and
i=]

Orbital magnetization curve (MI(H))

Fig.1 |{Z CoFeB/MgO ZJEliZ51F 5 Ms(H)[1], CoFeB/MgO

Fe 35 X OY Co WRI D~ &K 7= MI(H) % 7~9, 1IF '

Fig.2 1C Ms(H)H k0% Fe LI L OF Co UM S 5

kb1 Mseff(H) % 73, SaRIREIXFIRES) 5

1.52.5T D% L 0 BUk{LE T, Figl /25 §OF

Ms(H) = Fe WRILHES £ T8 Co WHLHA B sk 7= 2 _
MIE) ORISR B 5T —F LT 5, Fig2 in = e g
& Ms(H) & Fe WSS X O Co MU ok T o UMD

Mseff(H)DORSGEFE b BB h—H L Tno 2 & Magnetic field [T]
RHERTX 2 Fig.2 Effective spin magnetization curve

(Mseff(H)) and Spin magnetization curve
(Ms(H))

[1] M.Yamazoe et al. J.Phys.Condens.Matter28(2016) 436001
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Magnetic field dependence of magnetic Compton profile of Fe / Co multilayer films
R. Shioda, H. Tto, K. Suzuki, K. Hoshi, S.Ishii,N. Tsuji*,and H. Sakurai
(Gunma Univ, *JASRI)
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JEREZFRLL 72, 2J213 2um TH o 72, X REHTHIE & % 3]~ 72, Fe(lmn)/Co(1nm)
¢ Fe(8nm)/Co(8nm) D il EHT DT SPring-8 ® BLOSW IC Tl v 7 v 7 v 77 4
NERE L 7z, FVINES IE IR ICEE C, HEITEIRTH o 7,
KB 0.2

T 1 '
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X B EHTRIE D EEH 2 5 Fe(8nm)/Co(Snm)% BT i3 o FeBnm/Codm
25T

bee(110) ¢ hep(002) DA, Fe(lnm)/Colnm)Z @<l 04l
bee(110) & bee(200) DAL 23 HfERE T & 72,
Fig.1 iZ Fe(8nm)/Co(8nm)% &5 & Fe(1nm)/Co(1nm) ol .
LRMOMSE Y 7 F v 7 e T 7 A Lokt e R, 05—t —5 8 10
2.5T I2B T Fe(8nm)/Co(8nm)% &K & Fe(1nm)/Co
(1nm)%lﬁﬂ T3 Pz= 0 {350 MCP 02 8 2,
IR EEDEERML TS 2 e EZLND,
X 512, Fe(lnm)/Co(1nm)% @l lZ Pz(au)=0 f}3¥EC
WGk %5, —7 . Fe(8nm)/Co(8nm)% & Tl
WS e D3 T B2 o T2
SETH
1)Hunter et al., Nat.Commun
2,518(2011).
2)Hiroshi Sakurai et al., Mater. Res. Express6
96114(2019).

Jmag(pz)(au'l)

Pz(au)
Fig.1 Magnetic Compton Profiles
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Growth and magnetic properties of non-collinear magnetic MnzNi1xCuxN films
R. Miki#, T. Hajiri#, K.Zhao®, H.Chen®, P.Gegenwart®, H.Asano”
(ANagoya Univ., BAugsburg Univ., “Colorado State Univ.)
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BTG, BE A — VR E 1 I BRI E 2 2 VT T o 72,

R

HESERENTIC L0 | RO EREM & =B X 5 v VR 2 8 L-, MgO(111) 2 EIZ/ERL L 7= x =0, 0.5,
0.65, 0.70, 1 DEMEDOBAL OWEKRTFMEE Fig. LIZRT, WTHNOMAIZE N TS, MRARFEBIRE Z 5
WAL DB AN A BT, 7V OFEF L [FERIZ, Cu BORICHE> T, BRIREOKT L, BT 5
WAL DI RIEDOH RN A SN TEY  x=0.70 BiEIC /) o a ) =T SRR L 7 v 2 ) =7 3B DB R AME
ET5Z ERHERIEN S, x=05 BLO x=0.65 O SCREEMEEIIC I 1T 5 2 A — RBHEIZIS W T, x =
1 ObOED L REREERIVREELZBN Lz, £72, B BE R REEOKE ZITHEIZAS
Nigmoie, 2NHO T LD, ORI ENBE R — A RICHFS L TWD Z LRI, — 5T,
Foa BER L 7o x = 0 WISV T, BER—RIROFEIN2h - 72, x=0.5,0.65 HEIZI W TIE, Ni
U CulcEHad S - Lick v DR N%ZE L. AHE

DR LTEEZOND, o, x=0.5,0.65 HEIZIB F .. T T T T 012
TAHC OfERKE < BAY, Culltlc kv Do- TofE NO Y a1 i
HAC B3 5 = L R E X BILD, D LORRND ., Tk . o
B & D RIERHIE DR B | B AIOAHEOW 008 =
EAE L CBITTR o, £, MOABRRELERT 52§ £
LIZE Y LY KEBRRE S AREE DRSO AEMS £ 3 006 3
RSN, — - 5
= —o.04 2
0.001 3
BE E T
1) V. T.N.Huyen etal., Phys. Rev. B 100 094426 (2019). 00001 00
0 100 200 300

2) G. Gurung et al., Phys. Rev. Mater. 3 044409 (2019).

3) K. Zhao et al., Phys. Rev. B 100 045109 (2019).
L. Fig. 1 Temperature dependences of magnetization of
4) R.Mikietal, J. Appl. Phys. 127, 113907 (2020). MnsNi1-xCuxN films on MgO(111) substrates.

Temperature (K)
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Magnetic properties of layered copper and cobalt cinnamate complexes
K. Ichimura, T. Fujihara, T. Kida*, M. Hagiwara*, N. Kamata, and Z. Honda
(Saitama Univ., *AHMF, Osaka Univ.)
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Te=50K O 7 = V Rtk %7 L= (Fig.)). 7=, RE2 07 o 1
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Elucidation of the correlation between microstructure and spin Seebeck voltage
in films composed of YIG nanocrystals
IEARGH !, AR | ERREAR Y, (WHEBEA !, BJIHE—ER 2,
BHBE— 3, RIUBIEL 3, NEFES 3, BEBE2, IREER !
BEERABEH ', LKy R1E? EAILHE?
°S. Masaki!, M. Yamamoto!, K. Kondo!, K. Yamada', Y. Kurokawa?,
Y. Shiota3, T. Moriyama’, T. Ono?, H. Yuasa?, and M. Shima!
Gifu Univ.!, Kyushu Univ.%, Kyoto Univ.}?
[BS] V—x v MEEE L OBMEHZIA TH D YsFesOn (YIG)IX, A — B 788
FEREB)DNNE LS AV UV EEREBIEM T2 22000, REWVWAE U E—Xy 7 (SSE)EE
NNERDHZEDTELOWEE LT, T, A8 hr =27 A5 WTEAICIIER 2SN
TWg LACKFE T ALFEERIETH AL L Ay a— MEB L O =— VALBRIZ LV |
ZAEEIROT 2RI B STz YIG RAERI L, 7 =— VIR E(T)Z2 2% & LT YIG ED
AE LA, ORI, RESURFME. SSE BBIE(Vsse) DAL AT~ Vise & MlREIE DM A4 B 5 7>
T 52 xHBE LT,
[EBITE] Fe', Y¥ O XM KIE IR A Fei: Y3t = — , .

530K TRAL, TVyE=TKBKEHTL 2 : 11:: ;:,:.m lo.06
pH 9.5 Z{7:HF L7228 B IIEIEIC X 0 YIG WiBRIKZ 2 ‘., o E
BRLEP, B o7 YIG AiBkAZ =5/ —bg 2| . {oe 2
B s, A a— MEIZED Sik gy g 5
L7z, WICKRKFHK FIZRBN T, Ta=1073~ g e . {0.02
1223 K O FEC 30 min 7 =— /L& 4TV, YIG B ; . .

Bl &2 ERL L 72, XRD, SEM, SPM % W Tl Ok &0 — — 13.mo
EZFHME L, VSM, SRE&MIEIS(FMR), SSE L7 Annealing Temperature T, [K]

JHAEZ &0 BEASF S 2 R~ 7=, Fig.1. SSE constant S and TP as a function of 7.

(R EE] 2P —y 7 R1H(S= Vese™
ATEB L OBEMERE (TP = Vese™ * Lz /(L + A T))
DT =—/VIRE TARFMEZ K 1 12Rd, T DOH
st U SED R E 3 b3 281235 5 i
7eo Tu=1173K (28T 5 YIG RO I L O
D> SEM B %X 2 12”3, SEM 46 YIG
R EE L TERY @{%ﬁﬁ%ﬁﬁ) SRATIE A Fig.2. Surface and cross section images of YIG films
40%FedH D Z L binoTe, £, T RTD measured by SEM.

VLRI T, 0¥ E & bR L7z, STE

DL, T DI LY YIG BEZ AT 2 REDZERPRE R0 7 ) VO RE—
SMZERLTWD B bND, AWFETIE, T /R FORIHMEEZ 7 =— WIREIC X
DHIET D Z L2k, SSEREBNEZ(LEEL I ENTEL I LamLT,

[Z#&3C#R] [1] K. Uchida, et al., Nature 455, 778 (2008). [2] K. Uchida, et al., Appl. Phys. Lett. 97, 172505 (2010);
[3] B. Huang, et al., J. Alloys Compd. 558, 56-61 (2013). [4] K.Yamada, et al., J. Magn. Magn. Mater. 513, 167253
(2020).
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Temperature difference dependence of coercive force of spin Seebeck effect in Bi: YIG/Pt
Y. Takahashi, T. Takase, K. Yamaguchi
(Fukushima Univ.)
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PRIETER & WS R OBARICREEZERH D L &, TOHEERmIHICAY /«;lm>§”<téh5%ﬁ%& L
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Fig.1 Hysteresis curve of voltage of spin Seebeck effect Fig.2 Temperature difference dependence of

and magnetic field at each temperature difference coercive force of Vsse and remanence of Vssk

2 CHik

1) K. Uchida, H. Adachi, T. Ota, H. Nakayama, S. Maekawa, and E. Saitoh: Appl. Phys. Lett., 97, 172505 (2010).
2) Y. Takahashi, T. Takase, and K. Yamaguchi: 7. Magn. Soc. Jpn. (Special Issues)., 4, 14-17(2020).
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Observation of spin-thermoelectric conversion using Fe-oxide nanoparticle assembled film
Y. Kurokawa, Y. Hamada, H. Yuasa
(Kyushu Univ.)
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Th D Fe04 3B BHIDEEMELZ AT D LMD,
T KT SRR TN R AT S -
THELT ., KAPEXIHFET L2 EN TSN 4
Too ED%, Pt ZfERE L7l oBE SR 2 HIE L -400 -200 0 200 400
7o & ZABBHISEEMENG DAL, T R AR L3 1,H (mT)

PtfiZ B L CE&BIIC DR~ Z ERTHEIN
Too M1ICBVARLZHIA] Lo T2 fmol L, &
JEZBE LTCRRZ7Rd, MRS SMERS 6t
LA e 27 U ARG L I, T /R 20 S
B TAE BRI BIETRETH D Z L3 yinolz,

L Z D& N

1) M. Mizuguchi, et. al., Appl. Phys. Express 5, 093002 (2012).
2) K. Uchida, et al., Appl. Phys. Lett. 97, 172505 (2010).

Eif52

ARWFFEE, v~ OB A 21 TIThbiviz,

Vs (nV)

Fig. 1 Spin thermoelectromotive force (V5) in Fe-oxide
nanoparticle assembled film as a function of magnetic
field (H) for two temperature difference (AT)
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Cu LA RICBIT HDERA L R —1 53
WHENY £X v 7 7—v 7<=z Bl 2 AEE— 123 F 73 F p 18
BEEERRTR 24, JFPsE 2, @Adalgk
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Large spin Hall effect in non-equilibrium Cu-based alloys
H. Masuda', R. Modak?, T. Seki'*?, K. Uchida'??, Y. Lau'?, Y. Sakuraba®*, R. Iguchiz, and K. Takanashi'**
(IMR, Tohoku Univ.!, NIMS?, CSRN, Tohoku Univ.?, JST PRESTO*, and CSIS, Tohoku Univ.’)

XU DIZ FERMEMEICB T DAL A — AR LW A B R — 2 ik, Bi-A B M O B2 #
ZARRIZT D72, A b =2 ZFRICEB W TRERAIR2BIG L 725 TWnD, A HR—/Lf (asn) 1E
ZOEWNHFEEZBER L, KRER asu T HELORBED T S, A0 E MR LI - HERETH D, K
NZIZA B LB AER O R E W PR Ta, W 72 ECRE L asu MF DAL, 26 O HE—IEREMESE TR
72 A AR — bkt e LTASFIHEN TS, — T, AV VHLEFHAERHO/NS WEZ R E LT,
RN BT L > TRER asu ZHEBTHMELHREIN TS, TTH, BUUEHWLILTO HEHE
Fobf & BUFMPEZS BN Cu lZxf L, IR0 BVZIRINT 5 Z L2 Ko THEWLL LD asu GO H Z & 1E, o
FOREZFEE LTHERESNTWD, LLRRS, Culr KO Cu-Bi OFHRRAERIC I THEPERIT 10
at %Ll &< IR BN 72 W IR A 4N EDORRE D A B L R — VR R A2 RIS T -
TRV, & 2 TR TIE, M Cu iR A@&ICE B L, MRBERIEICI T 2 A B ~LTF = 5 % B
ARA=D T T HIETRE VA= AR E M TE 228 MU TVFE 0LV LG AE
BIZBWT Cu-lr 88K Cu-Bi 8D AL U R— VB BAE_-, E6I1IC, aryEF U TAAFECI
B L72m KD asn D35 HAVD Cu-Ir (2% U CrRiaiil A — /VEBJERIE 21TV, osn & SEAEAT L 7=,

EBRER o v MU TRy ZEEEZ VT, YsFesOn (YIG) A EIC 0 nm 225 0.5 nm £ TEEL
BRI STz VRO Cu BBL O I BE7-1I B BELHMBBSESHZ LIk - T, #IEE 10, 20, &
T 30 nm OHLRZAFSRHE A B U 7=, Cu-Ir MLEERHEI 6 L CEBFR~ A 7 07 F 5 A ¥ —I12 X DRI K&
O X BRETEZ OISR 21T o 72 & 2 A, SaMRICx L TR T ERDSERICZEIL L TnD Z &R
inoTo. Eio, BB OF M E PSRRI EZENBR ST, 2D OREERT O RIT. TR
B SALARHIR I BV CIEEM Cu-lr BEEEAZ EH TETNDLZLEZEKRL TV,

By I ALY —FT T T 4=l E DA A=V THREENIIE, A YR OMAEREZ F -, A
v UL T 2 R K DIRE LR OZER A X% Z L T, Cu-Ir (Cu-Bi) &&I281 5 A R— R
O Ir (Bi) WEKRTFMZ B L2 2 A, Culr B4 TITEREE H 72 0 OIRFEETIHRIED xir = 25 at.%ilT
FFTMmRZR L, ZOMEBRIC TA Y A= AZRORIRE SNz, —J7, VM Cu-Bi 5@l T
FAE LT 2 RIC K DIREEFN /NS, RERAL VA= AZRITBR S e ol

FELOIREEFR AR L7 FE M Cu-lr BB 2 A R — VA Z EEMET 2729, ALOs (0001) &
B EIZRRIE U 7= Curelraa/CoFeB JEBRENN 5 70 B R — W N—F L2 ERL L F— VEEOEREREE1T- 7=
EZA asu=629+0.19% EWIHENELNTZ, ZD asu DIEIL Pt D asu? & VLT D K& ETH Y, FHFE
fif Cu-Ir BB AL B — MBI ORI /25 Z LIRS,

L Z BN

1) Y. Niimi et al., Phys. Rev. Lett. 106, 126601 (2011). 2) M. Yamanouchi et al., Appl. Phys. Lett. 102, 212408 (2013). 3)
J. Cramer et al., Nano Lett. 18, 1064 (2018). 4) H. Masuda et al., Phys. Rev. B 101, 224413 (2020). 5) Y. Niimi e? al.,
Phys. Rev. Lett. 109, 156602 (2012). 6) K. Uchida et al., Sci. Rep. 8, 16067 (2018). 7) L. Liu et al., Phys. Rev. Lett. 106,
036601 (2011). 8) H. Masuda et al, Comms. Mater. (accepted).
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CooMnGa JEEIC BT 5 A B AR T A L5y k
ELRE G RV A R R OB

A REERYR . AT 2, IR L AR L %k
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Observation of spin-polarized Weyl cones and giant anomalous Nernst effect in Co,MnGa films
K. Sumida', Y. Sakuraba’, K. Masuda®, T. Kono®, M. Kakoki’, K. Goto?,
W. Zhou?, K. Miyamoto®, Y. Miura?, T. Okuda®, and A. Kimura®
(‘JAEA, *NIMS, *Hiroshima Univ., ‘HiSOR)

=8}

PRV A N DR TR IR I B 2 U L 72 BRI IR AR & B OSME S NS NAE L H B TH
Do TNET, BE XNV A NIRIZEDEERITBMEORE SITHBIT H EEZ X DN TEZN, THFE, K
SRIEIEIR 2 B T < DD OBEEM BT Z ORBRAIDNESE L T D Z LRI D NS/ o TEZ[1], RSN
RA AT —H4: CooMnGa DEJRIZI T 2 EEFEITH 6.0 pV/K IZEL TEY | Fe 72 & #BA 2 sfeME R D
10 FFDORE SITILHT (2], 2D X 9 REREFE RV A MARITIT, 7 = VI L FHEO AR v v

WCIEEREFEENEEREEHZ R L TNDL BN TS, LanL, BEXLV R MR EETHE
m@Eﬁﬁf;x\TmBS% IIRTEH BT 2> TR, F 72, CooMnGa OEVEREIL I TIX 3.0 pV/K FRE LvEE
BENTORWVES KERETH D3], AWFFETIE, MR 25808 I L 72 Co:MnGa #iiFIZE R L, 2
WAL A NHFIC L HEER & BT HE ORISR OMIAE BN E Lz,

EEREH

FELAY% L 2 )48 L 72 Co-MnGa #51% Co, Mn, CooMnGa % —7% ~ hZFIH L7z 2 A% X 15T MgO Feik iz
TERR U7z, sUEIRIE OB E B <72, HIRREI 2 R — 2 TV F v o R =2 Ko THE o EE IR
4= &7 <k L. [100] 5 MICRAE LI REE T A Y'Y « BENRE TN IaT1ToT-, F1-. EBRFER L
DB D=8, L2 BAFIZH T D CooMnGa OF—JFEFHHE 17572,

Ell

%ﬁﬁ% 500F =]
CoMnGa WD HF R—L, *ro 2 MagErmE |, @ sl
Liz& 2A B FEEIOT I > TREFISEINT S 2 50l -

ZERHLMMNE o7 (K 1(ab)), B - BERE T
KT 62 uV/K ITEL, SREMEERER S L ToOREEL R ol ®

STz, F7o. REBMLZRIA L e oy xr obm ] .
YA NDROBINC ORI LT, \bmORFER—L % o T el T M1 is
s A MEB A BLR LT ROBHTR L C A B - 4 B3R 3t w1 s | o5
WHAEAToTL 2D, 7= VIBMEHIC A AR £ 5 SRR E
BLEZEEO AN A= BEEL TN D Z LR SN ¥ | & 0 |uoe | i\
= [ A 1 = ! i ; ' A
Lpole (K 1(e). H—HHEEHE (K 1(d) &gl & “ 1 -o.s?‘ /3
- RN, il Op--B----------4----1 with SOI, M//[100] V1
D, INHDTA N a— 1 PEEZER] E TR RIS 25 26 27 28 29 10 00 1.0
( NRY—fig) BEALAHTHERSTWNWH I L EZEXIE N, k(A7)
. BTG L BVERE O XL BRI 5 M LT[4], 1(a,b) Co:MnGa FELD BA A — /L b % MEEE
OB IR, (c,d) HBEFHP L OE —FEEH A
B TR ICE o TRDF T 20 I HERGEHED S Y R,

[1] M. Ikhlas et al., Nat. Phys. 13, 1085 (2017). [2] A. Sakai et al., Nat. Phys. 14, 1119 (2018).
[3] G.-H. Park et al., Phys. Rev. B 101, 060406(R) (2020). [4] K. Sumida ef al., Comms. Mater., in press.
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Magnetic characteristics and MOssbauer effect of Fe, \MnGa,«(x = 0 ~ 0.5) alloys.
Y. Miura, T. Shima, M. Doi
(Tohoku Gakuin Univ.)

T L®IZ

D0y, % Mn-Ga 2B CIE @ WS T HECE WIRBE ) SRR STV D, 7 = U MR 3
HAREIFORAL A ST\ D, ARIFFE=E Tl Fe 2 & » 72 Fe-Mn-Ga A4:28 T 400 °C UL Lo
R BV U 7= 30RO s & R E T Tl s LY, ARFZE TlE FerxMnGajy (x = 0 ~
0.5) A4 D 2 B S5 2 & TSR L ORI {L 2T, DR, GaVl v T
IRRRRIC T D & B KIEIZEIINT 2 A5 235 5472, FerxMnGayay (x = 0, 0.5)IZ 3 W TREL DN
DJFE % A AN T —Zh FAZ X 5 B KA & O FFHTIZ DV TIT 2 T b, 4Rl Fep ,MnGayn(x =
0.3, 0.HIZEBIT D A AT T —Zh ROV TG KA & DT I DWW THE T 5, £70. ARFF
PEDBGLER FIERAFEI DD T HRET L, MKIHEE OBLEN L BE LT,

EEBR G

RBFOIERNT T — 7 IRIRIF 2 AV T Ar AR PAK R TEZEEE N 2.3x107 Pa LT TAENE —IC
B EHCRE 2T OT — I AR EITo T2, £, JFAMEHT Fe (4N). Mn(5N), Ga(6N)Zf#ifH L
e AEEFER L%, XA YEY R4 THRIIL L, B2 2.3x10%Pa LA F CHEZEE A L2,
<~ 7 VIR E RO TEWLER 21T\, D L=k Tam Lz, F-BVLERIEE 800°C THWE 1L
JVER U 723N B W C O Mgt 217 o 7o, SRR 1T LA 0T 2 = %L — 3 il X #3E & (EDX) |
FEAn S 2 X MRE TR (XRD) BRI B AR 1 25 & (PPMS — VSM), “"Co BRI D A AR
U7 —h R CHERE 24T o 7o, F7ERL L 72 UEHT B WO TR HT D5 B> B LA IS K DR EN
3%LL T OEEE RN T T 7,

EBRE R

Fe,,MnGajx (x = 0 ~ 0554 IXBVLEIRE 350 °C T bee MHMER S, Ga BNV v TF L7 b
Fe; sMnGa; s &4 C % [FARIZ bee FADER S V70, BT EBROE(ITHR KT 021 %I{ KL, 72
Ga DOFHRKZ T Z & CTRUBLIZHEFAITHI L T & | FeoMnGa O EIR TORALIEL Msowoe = 27.7
emu/g (Z%F L Fe;sMnGa, s TIZRELAY Mgooe = 81.0 emu/g T ¥ . FeoMnGa D EFIfE L IZ % L CTHI 3
LA E OB OEIM R S T2, Z OFEFIL Fe;MnGa @ 7 = U B> & Fey sMnGa, s O JREEME~
WMEMEBICRET S L EZ 6N, £72A AT T —BBOME)D Fe,MnGa TlX IR T
PEDOEF % 7R L, Fe sMnGa,s TIE=i T Fe;MnGa & B X7 A — X BN L WEREMEOM E . N
BRI DY 184.9 kOe T & 258D D —FH %2 /R LT2, Z D & & Fe; sMnGa, s DO RFE 53 3135 BarEFE
N 20% T, TRIEPEFE DS 80% & 72 V) . ERAHINC 7 = U BEMED S IR~ L BESAHEER LT s B A bR
%, F¥72 FesMnGay s & FejgMnGay g D A AT 7 — W ROFERD G Ga OFFIEINT N, FRENE
FOEIGPMET L, SR OFIG SN 2/ K35 b ic, T, BEMLB LIFR LT
BT OWN T IR Lo/ RS+ 2,

B % JUHR
1) A.Koeba and T. Shima and M. Doi, Jpn. Appl. Phys., 55, 07MC04 (2016).
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First-principles evaluation of 2-site-type magnetic anisotropy in metal magnetic materials
Y. Kota!, Y. Togaz, D. Miura?, and A. Sakuma?®
('Fukushima KOSEN, 2The Univ. of Tokyo, 3Tohoku Univ.)

1 FL®IC

JRF A VR R WL R 1 3 7 A0ERIRERMED Y I 2 L — a VISEMEM R OV EE 2 BEERIK I it 3
B7bDEHNRFRLERSTVS. HHNT LYV THRION )V b =T ZEH Ho = Y JiS iS5+ 3 K32
it E N, B I1IHEHIKHBHEEEM, B2HEI 1A VEIEEZEZNEFNET. Z2TL i3I M VT YT A
SIEO—HVAY U THY, WHNATA—RTH DB EMFREER J L HRE MR K 135S —FREEIC & -
TEZOYBEFEEDEEELZENHRETHS. U LA oRAE L2300 280, YD LS B FDH
EMEDPRWIEEARDGEIX 1 4 AV EAEDOITERMER W E Bbh s h, €ED & 5 RO WA DS
HlE RIZHIANAS BV RV TETAADY Y EVITRRDONEE LTEH) 1 1A VEAEOATIEAR 4720
REMED D 5. BUTHE % D L1y BESIZ DOV TR FRIOBMKA R AGMET 2 VX — 0% —FHEGFEOMEH D b 0,
zm&%i@?ﬁ=Zwﬁﬂﬁj®;5@%ﬁﬁﬁéM52ﬁ4F@@@%Eﬁ%%%%?%%%%ﬁ%é:t%
RBLTWA., ZZTAMZETIIETOAY VB AERICHRT 2 SBMMEAERD 2 31 MIORKE AT 2
V¥ — Ky 2RI K > TRl L 2D T, TORRE®RET 2.

2 BRELIVEER

Fig. 1(a) 1% L1y BURAIREE D FeNi &4 O& S DR [X © (a)
HbH. ZZT1L2%FeHd1h, 3,4#Ni¥1h2ULT, Fel&

Ni D1 ¥1 NMIOHSAEAMI ALV —2ZNTH K|, K3, &

B4 Fe—Fe ], Ni-Ni [0 2 ¥+ MNMIOMKE AT IV F—%
FNFN K)o, Ky, BB Fe-Ni QR GHET R LF—2 KRV K

DHBETEH LT K3, Ky £ 8. Fig. 1(b) 1ML % 2L Li,
B EDTRINT 2D 5 KRDT- K|, Ks, K12, K, K13, K14
DEFEMERTH L. WAbE (A) [001] S51E & [100] FFAENZ AV 7=

BEDIZ I LF—ENSRDEEE, BLY, B)[001] AHE b) 03
[010] HFNZ T 72358 D T 3L F =0 5 KD =54 DFERH
REINTWVWD., ZOFERPS2EKROBKEAMEIIKELFET
ZDIE Fe & Ni TNZFhD 1 91 MIOBKRGETHEZ &
MWacd. LrLEMNS 291 MIOKKRGMES ERIIZIK
RTET, ERORY FOAHZEZETIIE L Y1 MLOKS
BAVEICILT 25526772067, £/ K3, Ky CEHT S,
Lfi 72 AR R TERBALDEEEEIZ & > TT RV F —Z/LDZEH) e
BB LITMAT, Ky =KP, KB =K b7oTwB e Ko Koo Koo Ko Koo K
WHERIND. BEHTIE2Y 1 bOKRY RO G & EALRERIZ

Y AT AN E B ORRE EE L T O WTHRT ST Fig. 1 (a) Crystal structure of L1,-type ordered
ETHD alloy and (b) calculation result of 1-site- and 2-
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site-type magnetic anisotropy energy.
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— 182 —



17pA -3 F44 B BARESR RN R (2020)

1EJ7 ¢ NiCo204 3R 35 1T 2 P A S J5 1k

INROBEAE, MR SEA
(FPRE)
Easy-cone anisotropy in tetragonal spinel NiC0,04 film
Hiroki Koizumi, and Hideto Yanagihara
(University of Tsukuba)
[FE]

NiC0,04(NCO)i%, A 1 hZ Co, BHA KT Co & Ni BNESIT I A AEEEZHFALCEBY, FiiX
DENF 2 ) —REC, BEHOF CIIHBHE WERIEEREZ R T REOHELZA L TWAHTED, A
fe=27 2EbE LTHDBRWE TH D Y, F72 MgAIL04(001) (MAO)JEM EIZfERIT 5 Z & T, NCO 3
FEEFEKIEFTEPMA) 2~ Z & NEREREHC B W TR S LTV D, 20 PMA ORJFIZOWVWTIE, A YA
MZdH D COHITEMENEANSND ZETHELDZENV I NAFTUET L ERAVEHEICL VYV RENTZ
A, ZD7=%, NCO IXEIEFIATPMA 21425 LIE L O TV DA, EBRIICIRER AN e & ORI 1%
KEBEFMERE L2 b DX, & ZTARIFZETIE, PMA 249 % NCO ORI 2 3l E L
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k —e— 300K 4%:
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HAWTRIGHERF 7R b ANy & U o ZHEIZ LD IS
MgAI204(001) (MAO) AR HICfERL U 7=, TERLL 7o30BhE, o

T [EHT(RHEED), X #REIHTE(XRD)IC X 5 fa ik ik OFE
{ﬂﬂ\ VSM | L DREEHE, A ML 7 GHC K DK BT EDRE
fili, %A —/LERIC L D ELREEOFME 21T 72,
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T ENHER ST, ERLL 72 NCO JIRIC S W TRESL b L7 JlE
AT 9 &, IR T, BATE L AIERICPMA 2595 2 &
DR SN, Lo L, EZ T 51223 TR Tl cone 52
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1) X. Chen, et al., Advanced Materials 31, 1805260 (2019). X2 B R — LN O R AT
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Quantitative analysis of intrinsic uniaxial anisotropy of tilt-oriented magnetic film
°Daiki Miyazaki, Ikuya Tagawa, Naoki Honda (Tohoku Inst. of Tech.) and Shin Saito (Tohoku Univ.)

IXCWIT RO NIV >~ I8 D @ BE ELIFME & B XA LR GO N OfER G EE LT, Bk =L
X —ZEm <ol TR A8 T& % ECC (Exchange-Continuous Coupled) #& & AR EINTWB[1], EHIT,
ECC DO BT MERINT 10°F2E DA A 5-2 52T, K& R UK RN BN L2 EndmESn T
B[2]e F7-. BER BT HEEN(ZE 5 ) A EAIS D720 | A8 2R 7 N BERRID 1T 72 5 15 B ATl fE 352 Ll
SO S EC AR AME R T B OB A DN TVB[3],

BRI CIE, F07 MRS 25 2 i MBURI L 724 728 B IOBE S T L2kt U CIERR T T2 @i< o ¢, 85
PERES & ORI BE DA LD, TERIT, ZOMA EAZEBRLURWVEE, KR LF =R E I TV,
THUTHKI U TR & 1, KBS Ry % 8 D0 FEZN R0 it d e SR B e RV — K ® & OS2 Al 1E L 72 e Ve
BLOAE 72 B 5 P 2L —K 9800 253 B2 B PR R UT2[4], ARFmsCTIE, 3 ROTHEEAE X #R[EIHT (XRD)
\ZEpuyX o7 —7 W E, BEOL MR Kerr (ZXD SRR O M4 FEARAFPERIE 5] 72 8 & 6 . Rheb B [h) 5 & HE [

Bl s O EAY 7R LA 1T,

EBRFER Ao, BRI S TARYZRL O RS A% 30°L9 55k A—2% AT P10
nm)/Ta(5 nm)fER T HIEZ R L7=1% . #@H D2l A—42% T Co/Pt @it Es Tk LT-, BJFE+ 3 8D Co
EHF T 2 JBD Pt ORRL T (Co/Pt=3L/2L) | /5 20nm T&H D, 3 KT XRD (Z L DHEEARIT O#E F. ColPt )=
23, Pt T HUE OSSR E OB R 2R T EEAT R E AT U L REL TWAHIE LT, AS S AL A X
ENDA Y2 AFEF 0 ~K) 8V TV DT ENnbh T,

Fig.1 1. #hDREIA Co/Pt Z &L i@ D E. ColPt ZEMED L7 li#E Thh D, ROBLMMECTIL, LAFHAE 5 il
5 14.4°, WEERR D 16.2°0 7R TWDLIENDDD, i fbEEZ 23 8°THLHITH N bL T, TE KR DR
BUZEY ., FERHIRE G YERN TR 15N TWDZ LA R, ZOIDRRI D BLMBEMENR I 3T FERNHI7R 5 hn
KBS X — K& LN, BaMERSE R OB 7 = p 1% —

K@i 23815 A72 LT O FEEZB R Uz, $3, G db il E AL m] iR H: 25 kOe
DT RILF—

E = K,;sin%(0 — @) + K,sin*(8 — a) — MyHcos(p — 0) + 2nMg*cos?6
THZBND, 22T 0, o, BED a 13, EZE U TEE T 75O
b, W55, BROWERIMOERAE THD, kD, ML7 LT

L = K,*Tsin2(6 — B) + 1/2K,,sin4(6 — a)

L7, KE & K 1, HESNZ ML iR 7 — ) =i fr iz K> THRH

o ZZTC BIEEDNIRE SO AE THD, Flo, KulE

T _ 2 20g 4 29, eff2 Fig. 1 Torque curves of a normal
Kuy = [=(2Kyp = 4mM"cos2a) + \/{16n Ms"(cos*2a — 1) + 4K, ™ }]/2 perpendicular and an inclined anisotropy

700 KN = Ky + Ko ThHD, LT23> T, R G MEROMERIZZEL  co/pt films.
7o K& & K@i i 7 388 I 5,

Fig.2 (2, ik Kerr 2EE 2L TRIEL/ZHEE S M OFRE R, 3
RIOHAL YT L TRES How DEVINRES: M BEEAKAFIEZ R T, 7T 7 DY
W& | BERER BV Tl <ML AU VAL SRR T H 2 LA o
Do Elz, fEdnES 8N TNDHZ LT LT, A 8°124u\ T
Hsw 3B K 72> TWNDTEND | BEE T WD AA T TR MER T
ETCNDTEDRDND, T2 AKIERIL 2.6% THY, SHRDANvTF
T RER ORI DT | ECC & LA E DR ED TRNLETHD,

ZECER [1] R. Victora, et al., IEEE Trans. Magn., 41(2), pp.537-542 3
(2005). [2] N. Honda, et al., IEEE Trans. Magn., 53(2), 3200207 (2017). %
[3] N. Honda, et al., IEICE Technical Report, 116, 348, MR2016-38, pp.51- .
56 (2016). [4] D. Miyazaki, et al., IEEE Intermag 2020 Digests, CS-02 Fig. 2 Angle dependence of Hsw of an
(2020). [5] D. Hasegawa, et al., J. Magn, Magn, Mat., 320, pp.3027-3031 inclined anisotropy Co/Pt film obtained

(2008). with polar Kerr measurement.
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Development of BiFeOs based thin film materials with perpendicular anisotropy and large saturation
magnetization for application to magnetization reversal of multiferroic / metallic magnetic laminated film
by applying electric field
S. Yoshimura, D. Yamamoto, K. Takeda, T Ozeki, G. Egawa
(Akita Univ.)
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(Her)), WWAE ViR (P), j(%iiﬁ%ﬂ Kerr [Al#5f4 (&) 72ENKDOLND. FEHOITITE, B
MDD, B « SRR « 7 — 7 OB, (SR SOGE UV A DC ARy Z ) v TiEE D,
(Bio.4Lao6)(Feo72C00.28)03 Wi 2 VERL L7245 5, 70 emu/cm® #4825 M, 4 kOe #8225 H.1, 72 ¥, BiFeOs
FHEEE LTI INETHE SN Z LRV BRI RBRFEN GO Z 25 L, REEICBNT,
AT 0 — TR E W=7 7 a v A — L COBEBRAMBALRERIC GBI L=, L L b,
AMBHZBW TEW KR P RANE LN TWARTIEARNWZ LD, AMBHEATT A 2T 5 Z LR
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(VSM)( ERE IR BRI S 27 M LY, TREIE 217 - 7.
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W BV T, mafiRe (M : 120 & | (emufem?) | 320_("09) H./H.,
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Co2FeSi/Pb(Mg1sNb23)Os- PhTIOs i~ /v F 7 = v A 7 fiid

(BT D I MM SKIRTTN R DB
FEREEY, AL IH A 2 g % s — %2 B 2
(PR EEHRE T2, 2 BROS LA T CSRN, 3BRK 1)
Electric-field modulation of anisotropic magnetoresistance effect
in CozFeSi/Pb(Mg13Nbzs3)-PbTiOs heterostructures
T. Usami?, S. Fujii?, S. Yamada??, Y. Shiratsuchi®?, R. Nakatani®? and K. Hamaya?*
(*Grad. Sch. Eng. Sci., Osaka Univ., 2CSRN, Osaka Univ., 3Grad. Sch. Eng., Osaka Univ.)

SRR R B EIRA~T a SN S R A R E~ LV TF 7 = a4 7 OISR STV [1]. RE~LF 7
T BA 7 T, BHEBERSOBREINTE UI-fEMmERD, REEMEREAER~T 7 R i i T 2 sk
FEGE U CMBIER OB E-CHER BT 2 LR 5 [1,2]. 3RFFEA Pb(MgusNb2s)Os- PhTiO; (PMN-PT)i,
REQEBEREFATLZ LN, RE~AVF 7oA 71280 TRE ZRBMEOEFHDENHEFS LT
% [3]. 4lal, PMN-PT LE~OififgltdrA A2 Z —E& 4 CoFeSi JEIE O /ERL & B VEREKIKHT 2 B (AMR) D&
ERZOWTHET .

SRR E X % —Z T CogFeSi #iE (I5/E~30 nm) % PMN-PT(001)F:kk _E 12 FEARIEE 350°C THkE:
L7l A, lEFDRHEED BIZ2 Rt X XL ¥ VR EZRET DA N —7 % —Th-o72. Fig.
1 DM XRD HIEIZIT, CooFeSi D {111} [l
DEH SN TWD Z LD, CoFeSi I L2, HIHIHEE
ERHLTNDZ LD, Z OFEBEORALIE DR,
FBALITRI S ue/fu b 720, ZHE CTHax BNHE Li-m A
v AmARFE CooFeSi il & A% OfE A4~ L7 [4]. KL EX D,
LB 72 CogFeSi % 4 PMN-PT(001) 4 EICkEST 5 = 100 L
LTk Lz S L7, I RS I S

= ConFeSIPMN-PT Mt % 7k — /L S— M T L, 0 100 200 300
FBLO 00117 AR E 2 HIIN L7278 5 AMR % & L 7= ¢ (degree)

Fig. 2 |Z CosFeSi/lPMN-PT #15(2351F %5 AMR t, {[Ri-R.1/ Fig. 1. XRD phi scan profile for the {111} planes of the
R1}x100 (%), DFEFKLLFM(-8 kViem — +8 kV/iem — -8 CozFeSi film on PMN-PT(001).
kvicm)z =73 . BREINIE S AMR FeoZ kichnz, &

FE,

CozFeSi {111}

1000

Intensity (cps)

REBMHEICE AT Y ¥ A REHAEE ST\ 5, -0.020 17
PMN-PT(001)IZ 31T % st findE S (FLEES) 134 1.2 2 -0.025L |
kViem L #iE S TEY [5], SEELN AMR kot 2 <
7Y o ARB L REAECARAZILERLTNES S -0.030 | _
&S, Fig. 2 12k L7Z AMR FEOBEFULFENET PMN-PT ; 0.035
DI A K L TWD EBEZ TS, AT, S B 7]
Zibkh CoFeSIPMN-PT i L obtie# 5% 2 < Emo® < 9040

| I T AT

GRS,

AMFFEIE, IST-CREST(IPMICR18J1) D 48 4 5% () 7= - 4 0 4 8
E (kV/cm)
[1] T. Taniyama, J. Phys. Condens. Matter 27, 504001 (2015).  Fig. 2. Electric field dependence of the AMR ratio for
[2] S. Zhang et al., Phys. Rev. Lett. 108, 137203 (2012). an epitaxial Co2FeSi/PMN-PT(001).
[3] G. Dunzhu et al., Mater. Res. Express 6, 066114 (2019).
[4] S. Yamada et al., Appl. Phys. Lett. 96, 082511 (2010).
[5] L. Yang et al., Sci. Rep. 4, 4591 (2015).
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\oltage-controlled, strain-mediated magnetic domains in a multiferroic
heterostructure having interfacial perpendicular magnetic anisotropy

S. P. Pati. I. Suzuki?, S. Sugimoto? and T. Taniyama®
!Department of Physics, Nagoya University, Furo-cho, Chikusa-ku, Nagoya, 464-8602, Japan
ZNational Institute for Materials Science, Tsukuba 305-0047, Japan

Significant research activities on voltage control of magnetism are progressing because of its profound physics and
enormous potential for application. Recently demonstrated memory and logic devices use an interfacial multiferroic
(iMF) heterostructure in order to achieve ultra-low power dissipation in the device [1,2]. To achieve high
magnetoelectric coefficient (a) for higher efficiency of the device, artificial iIMF heterostructures are favorable rather
than single phase multiferroics. There are several ways to demonstrate iMF materials i.e. mediated by strain, exchange
bias, charge, and redox etc. Strain mediated iMF comprising a ferromagnet (FM) and a ferroelectric (FE) material are
proved to be promising candidates. In this work, we demonstrate the effect of voltage induced polarization switching of
a FE PMN-PT substrate on the magnetic domain switching of coupled perpendicularly magnetized Ni/Cu multilayers.
We fabricated a multilayer heterostructure of PMN-PT (001) (sub.)/Fe(1)/Cu(9)/[Ni(2)/Cu(9)]s/Au(5) by using
ultra-high vacuum molecular beam epitaxy (MBE). X-ray diffraction measurement confirmed the epitaxial growth of
the multilayers. Room temperature magnetic hysteresis measurements in the in-plane and out-of-plane magnetic fields
by a vibrating sample magnetometer (VSM) reveals the interfacial perpendicular magnetic anisotropy (iPMA) due to
tensile strain in the Ni layers sandwiched between the Cu layers. One of the main challenges in realizing mutiferroic
based magnetoelectric memories is to switch perpendicular magnetic anisotropy with a control voltage. Electric field
dependent magnetic domain structure was captured by magneto-optical Kerr effect (MOKE), where voltage was applied
across the thickness of the heterostructure. Fig. 1 (a) and (b) demonstrates the Kerr microscopy results measured at 0 V
and +50V respectively with a magnetic field of -45 Oe. A clear change of contrast was demonstrated attributing the
voltage induced domain switching. A gradual evolution of magnetic domains was realized by varying the applied
voltage. This result was supported by voltage dependent Kerr spectroscopic signal, which exhibits mostly a hysteresis
like curve due to non-volatile switching of PMN-PT polarization (109° switching). In general, when FE domains of
PMN-PT undergo 109° switching, it leads to a change in the elongated diagonal direction from the [110] axis to the
[-110] axis due to the rhombic distortion. Strain mediated magnetization switching occurs with the application of
electric field = £ 60 V (=1.2 kV/cm). Moreover, gradual increase in the initial value of Kerr signal was also detected
while measuring minor loops of different cyclic electric fields (Fig.2). Distinct voltage induced lattice strain in the
PMN-PT substrate should play an important role in the switching process of the perpendicular magnetization of the Ni
layers, giving rise to the ME effect in the heterostructure.

This work was supported in part by by JST CREST Grant No. JPMJCR18J1, JSPS Bilateral Joint Research Projects
Grant No. JPJSBP120197716, and the Asahi Glass Foundation.

Reference
1) N.A. Spaldin et al. Nat. Mater. 18, 203 (2019)
2) J.-M Hu et al. Nat. Commun. 2, 553 (2011)
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Fig. 1 Voltage dependent magnetic domain structure in FE/FM Fig. 2. Electric field dependent Kerr signal
heterostructure with application of a gate voltage of (a) 0 V and demonstrating the multilevel switching of
(b) 50 V magnetization.
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Fe3Si/Pb(Mgi/3Nb23)-PbTiOs 4 i& D ik & 4235;’5?5%‘@

PR U REEC, (U 2 3RS, s 2, IREE
("B FEREE L, 2 PR e CSRN, P R T0)
Magnetotransport properties of a Fe3Si/Pb(Mg13Nb,3)-PbTiOs interfacial multiferroic heterostructure
S. Fujii', T. Usami', S. Yamada®', Y. Shiratsuchi’?, R. Nakatani**, K. Hamaya®'
(‘Grad. Sch. Eng. Sci., Osaka Univ., “°CSRN, Osaka Univ., *Grad. Sch. Eng., Osaka Univ. )

SRR RFBIA~T O R 2 W~ F 7 a7 OISHPEE SN TS, ZHET, Bxik
SR TR/ Pb(Mg13Nb23)-PbTiO3 (PMN-PT)~7 1 #3812 46\ TR LRGSR T S5 D BB S 23 iy <€
WA MN[2], A AT —5E4 FesSi/PMN-PT & DG FIX /v, AGkE CTlE, 20 M= B X % —MBE)Z
THERL L 72 FesSi/PMN-PT R~ /L F 7 = v A 7 #EED/ERL L %@ﬁzm{z:%f%ré IOWNWTIRRD,

MBE[3]% V)T FesSi J#HE(IEE: ~30 nm)% PMN-PT(001)JEMK EICHAGIRE 350C TR Lz & 2 A,
RHEED BIIMAME/AR A R — 7 RE — 2 Zom LT 2 &b, 2IRcm B X ﬂ??%/bﬁiﬁﬁiﬁi% LeEEZxbh
% . N XRD HIEH> S FesSi L PMN-PT(00 1)U L CHEINIZ 45° [Al#E L TRR LT 5 2 & 23]
L7, 7=, 4 BRHO{111} E—27 OFH D, FesSi A IZ1E DOs %%HIJ%Lmﬂaﬁlzéhﬂ\é & D3
Itz

FesSi IR O [ NG S 7 AE[100]) & 721X [ 11017 IS BB 1

0.1
EENTHZEDTES 2 FEOKR—AA—%EH L ' ' : ' '
(Fig.1 #AR), HHBE 440 2 kOe FIVII L7 A G [a] 0-0r i
5 L7270 DIHUE R OZAbZRIE LT, IWEUEDOZ L5 ;\3 0.1} -
AMR(%){= [R( ¢ )-R)/ RLx 100} DFE( o METFEEZHH L ;’ 0.2 |-1110] _
AR A Fig 1 IRT. 22T, o 1XER 1 & HUNBE S <Z( 03k _
MDORTATHS. Bt I 211015 FIZHIN L2561 B
AMR AR THRH R & 72l %79 — 5T, [100]57171Z O [-110] I :x :3::{:?&]
-0.5 1 l L .
L TIEIEZRL, ZOREIIT 4 50 1 BRETH-T-. T o =0 100
DX 57 AMR HLOIERIRIEDZES T, FesSi/GaAs(001) asgies)
TEH XUy VRO AT & — LTV D 03[4], FE pieeg
A= ALIRTEARHATHS. Fig. 1. AMR ratio for Fe;Si[100] and [110] Hall-bar
- T N, devices. ¢ =0 means that the current direction is parallel
B DAL= ABHIX LT, PMN-PT D[001])7 to the external magnetic field of 2 kOe.

MICER E 7-8 kV/iem 7>6+8 kV/em O#FHTHINL, 4
BHRIZB VT, EMR(%) = [AMR(E)-AMR(0)]/AMR(0) x 100
LTy b LTRERD Fig. 2 THDH. EMR LLOZE(L
1T FesSi[100] 51D A— A AS—3EB O NI E CTh 5 = &
Bohd. ZOZFENE, ERFNEEZ PMN-PT HIZ4E L %
4y W J7 ) (Fig. 2 ARSI L BE L TH b, B 3
Fe3Si/PMN-PT FLi DRSS A A TV DR TH
LEEBEZBND.
AWFFEI%, JST-CREST(JPMJICRI8I1)D 48 % %17 7-.

-10 =9 0 5 10
1] T. Taniyama, J. Phys: Condens. Matter. 27, 504001 (2015). E (kV/cm)
2] T. Wuetal., Appl. Phys. Lett. 98, 012504 (2011).

[

[ Fig. 2. EMR ratio for Fe;Si[100] and [110] Hall-bar
[3] K.Hamaya et al., Appl. Phys. Lett. 93, 132117 (2008).

[

[

devices. The inset shows the polarization vector under

4] H.Y.Hung et al., J. Cryst. Growth 323, 372 (2011). different voltages. The red and blue arrows in the cubic
crystal indicate the direction of the polarization in
5] S.Zhang et al., Phys. Rev. Lett. 108, 137203 (2012). PMN-PT.
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Prediction of free energy in ferromagnetic shape memory alloy by using topological data analysis
Ryohei Seni', Alexandre Lira Foggiatto!, Masato Kotsugi'
(Tokyo Univ. of Sci. ')
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FT—DOX0 L VRH DT, IR ZRRRAR IS & EARR) 2 BERRAYRFIE O RIS BIFR ITAR 7258 2T
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[1] T.Ueno, Journal of Applied Physics 117 (2015), 17A740. ™

2] T. Yamada, et al. J. Vac. Surf. Sci. 62, (2019), 153. : e

[2]T. Yamada, et a ac. Surt. Scl. 62, ( ) Fig.2 The plot diagram of first
[3]1Li, L. J., et al. Acta Materialia 59 (2011), 2648-2655. principal component (PC1) vs
[

4] Y.Murakami, et al. Acta Materialia 54 (2006), 1233-1239.
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Drawing of Extended-Landau free energy in magnetic reversal process using
Topological data analysis
Sotaro Kunii, Alexandre Lira Fogiatto, Chiharu Mitsumata, Masato Kotsugi
(Tokyo Univ. of Science, NIMS)
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Fig.2 Scatter plot using MDS

1) A. Vansteenkiste et al., AIP Advances 4, 107133 (2014)
(dots show magnitude of sum of

2) T. Yamada and M. Kotsugi et al. , Vac. Surf. Sci. 62, (2019) 153

3) I Obayashi, Y. Hiraoka, and M. Kimura J. Appl. Comp. Topo. 1 (2018) 421-449 exchange and demanganization
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Characterization of local structure in cobalt ferrite thin films by magneto-optical spectroscopy
Shihao Wang, Masami Nishikawa, Takayuki Ishibashi
(Nagaoka Univ. of Tech.)

a9V b7 =274 MCFROYEEIZIES BEALZBEATHZ LI, RERBEMKESTMELRTD, 20
FRZE, CozE5te SEHKDEANFREEZEZ LN TS Y, L, MREFHEROA =X AL
TRFTZREAE OBRIZ. TN E TERIICHS NI > TRV, £ 2 TRIFIETIE, BEADORRD
CFO & DN T, Al BT ARSMEI DRSO A~ MV ARIE L, Co* IZBE L7t IZ DO
THEEIT -T2,
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FEAGSFAAFZERT & A B L a— M L 0 847 (3000 rpm, 30 sec) L, §24 (100°C, 10min) ZH& v h 7 L— KT
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Fig.2 Faraday ellipticity at 540 nm and lattice
constant of CFO thin films.
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Fig. 1 Model of nanowire Ag / Bi: YIG
composite structure (a) 3D view (b) Top
view (c) Front view
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Fig. 2 Calculated transmissivity and
Faraday rotation spectra when the angle
of the incident polarization plane is
changed from 0 to 90 deg.
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