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Chemical ordering of Fe/Ni films with third-elements

T. Y. Tashiro, M. Mizuguchi, T. Koganezawa, H. Suzuki, Y. Miura, M. Tsujikawa,
M. Shirai, and K. Takanashi
(‘Tohoku Univ., 2JASRI/SPring-8, 3’Kyoto Inst. of Tech.)
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ENDHDMETHD Z ENEE L, mREIEH 2T AR TOI TN D, Fixid, Zffi7e Fe & NilZL b
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728, SPring-8 D R AL e 2RI L, AH =3 —% Fe-K WIUiHIZ &b CTERE S R2FMH L7
XRD JIEEIT T,

MgO(001) B i FEM 12 FesoTix (x=0, 3, 5 at%) & Ni ##J 0.3 nm 35728 AIZFEE L7258 15 nm OFEHT
DUNTEALER(200-500 °C)%1T > 72, In-plane XRD IEZITo72 & 2 A, 450 °C THULE X 117 [Feq;Tis/Niso]
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Magnetic Anisotropy and Damping for Co / Ni Epitaxial Superlattices
T. Sekil, J. Shimadal, S. Iihamal, M. Tsujikawal, T. Koganezawaz, A. Shiodal, T.Y. Tashirol,
W. Zhou', N. Kikuchi', S. Mizukami', M. Shirai', and K. Takanashi'
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EDFREE D, 22T, AT 3d BESEDO AL 55 Co-Ni &I EH L, BT L L TRl
L7 Co/Ni ANLKTZERT 22 ETHK, EMRaDFEHRZHIEL 72, NiJEEZ21LZ 75 B % v,
Ni JBERSREEE X AR IC G 2 2582 2NN, 155 17 Bk B2 55— BB L ik d %
ZET, (IDELFA L 7 Co/Ni ATAEFICE T 2 MEMKRETHEO B 25E5m L. & K, &S Rall W 724
BIEEEF O fa 8t 2 Gt L 72,
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BFMIEY XL —EZWT, 7 74 7 alffSRERE X OB ) a2 VB 112 v/ Au T HIJE
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WHEE L, Ni @R ) %2 2 &7, AFFETIE. 0.20 nm 28 1 B IS T %, X #EPT(XRD)
B X OHEE(SR)-XRD 12 & ) BEIEMNT % 17\, 2RI RE STl 12 S i 8 7 AR [0l T (RHEED) & & OV 1+
PMSHAFM)Z 7o, BERRFE O FFAM 12 1%, IREIEURHRG RGN (VSM), Bs8& 7T E T-(SQUID), £ X
OBERIEE A — IR (MOKE) % v, &> B v 78S R 43 fR(TR)-MOKE % V> CHEAfG L 72,
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Role of Pt layer for current induced domain wall motion in Pt/[Th/Co], multilayered wire
Yuichiro Kurokawa and Hiroyuki Awano
(Toyota Technological Institute)
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B O RRIEIZ A R Z U o FHEE A W CTET o 72, [ThICo], 2@z L. 2 nm-Pt J& % 2@ L E 7=
X TFESICHERE Uz, BB OMBRA~OMTITE -2V V7577 40— V7 A 7EERN T2, L
L 7= HIFROBEIE 3um TH 5, Z OHIFRIC 100ns DV Alg % £ OV AEF 2 HINT 2% 2 & CEIH e
B a2 @l52 U, Bitas EMEEBE I — 2 R 2 VTl Lz, £z, MR FHm~W35 %
L 72356 O BB O RERERE D2 L h & DM A3 % RS S - 72,

30 30

REHER n=>5(Pt cap laygr). 7= 4.1 x 101 A/m? n=5(Pt under igyer) Up-down M

EEBIC Pt AT LT I 20 @ " . " »  Downup #
[Tb/Col, ZJl(n = 4 - )i o, B8 T Tl s §
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2B OFEHI m N 7 [~ Dl Fig. 1 Velocity (v) of domain wall in [Tb/Co]s wires with Pt (a) cap layer and
EAEIN L. DMI A2 % B (b) under layer as a function of longitudinal in-plane magnetic field (H,).
FEbolclZ A, WHEBORENRKE L 252 L0 -> T, DMI AW 030325 2 Lotz 1
|2 Pt J@ % [Tb/Cols D Z N E 4L B, THENCHRA L723BI O H NRES 5x~ 2 BEREER E D2 b DR %R~ X
WZ kD & BEEEHEE DL up-down BEEE & down-up BEEE TR DMIHIRTFEEEZ D, o, THUdPt/E s
Tk & L CHWEGA & BEE & L THWZIGE TR OGN E2 m T 2 L3 o Tc, T b DRk
BIL, [To/Col, DEF A LBEEEE) T PtEH KD DMI SR BT\ D Z L 2RI+ 5, £/, 2 bD
FER S DMIEH A KD T2 & Z ATERDIER L THoO—RREDEIZZ2 ) | ThiCo Z & CTix DMI &
B/ E S TOBBEBENIKT L THIICHFLELTND Z L3 ninoTe,
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Dependence of saturation field on non-magnetic (NM) metal layer thickness in Fe3O4(110)/NM metal/Fe systems
K. Omori*, T. Kawai', T. Yanase?, T. Shimada?, T. Nagahama®
(Hokkaido Univ. of Graduate school of Chemical Sciences and Enguneering’,
Hokkaido Univ. of Graduate Faculty of Engineering®)

IFL &I

FERGEMETE 2 A U CoRBsadt g R {8 < & [ 2 #445 A (Interlayer Exchange Coupling @ IEC)1X., Z /@K% T /3 A A
NERAT OBRCEERBER L /0D, FelCr O XL ) @R RZBIEICB WL, 1EC 23 IEREMEEIEIZ 2GS U TR
BRI T2 Z ENMONTEY[]. ZOHBIZOWTITHEGARBERN 2SN T\D, L, shkEE:
fE@\Z &Rt E AW 2RI 5 IEC OF BELIERMEBIE & OBIRICIIRIEARH 2 803Kk > T D,

ARWFFEENFE S ORFFEIZ LV | Fes04(110)/CriFe 22 @I W TIX Cr@NEL 72 512 L7223 > T Fe OfE
FIWEGH) PR T2 Z LB L N E R oTc, ZOBROMPITIIRIEE > T, £ 2 TARBFZETIE
Fe;04(110)/Cr/Fe 2B D EIZ MgO %4 A L 7= Fes0,4(110)/MgO/Cr/Fe 52 % J&fi5, F LT Cr % Pt ’/th
Fes0,4(110)/Pt/Fe A ZJ@IRIZ 1T D Hy OEEARTE A F . Fes04(110)/CriFe S22 @O & & k4 5 2 &
FEME LT T T,
ERAE

AEHI S TR B X 2 —(MBE)EIC K 0 FERR L7z, ERERLIE MgO(110)/NiO(5 nm)/Fe30,(60 nm)/MgO(2
nm)/Cr(0~10 nm)/Fe(5 nm)/Al,03(2 nm) 35 L TF MgO(110)/NiO(5 nm)/Fe304(60 nm)/Pt(0~10 nm)/Fe(5 nm)/Al,O5(2
nm)Tohbd, CrELUCPUBEIZY =T ¥ v X—2ENLANRLAETHZ & T0~10 nm DEEFIZ ST 7=, K
It AR R (RHEED) & W T & B g o R i 2 8152 L. XRD 2 & o THEEMRNT 21T - 72, W bifeix
WSRO 7 — R (MOKE)T L o THIE L, He BFEREMEEIRIEIZ 3 L CED K 5 IZET D Dnii~T,
RERER

MOKE JIEIZ L - THE LTz A7 U o AN

- 800 —8— Fe30,4/Cr(0-10 nm)/Fe ]
rO HS %g)'tﬂ%kﬁy @ ~ ;FEE@I‘%EH%EG) r ;d’ L/T7 =004 ]\ ?UU—- —e— F8304/Mg0(2 nm)/Cr(0-10 nm)/Fe ]
L 7=(Fig. 1), Fes0,/MgO/Cr/Fe A% JEIFIZHB W TIX ] —+— Feq04/PH0-10 nm)/Fe

Fes04/CriFe R ZJEIEOEE & FIERIC, TRV FEPH T H,
DO EFNR BN, Fe;04MgO/Cr/Fe 522 @ ETiLi
? MgO BIZ L > CTHamsEE M oo E 1197 FE R iLﬁv‘o
GIHNTW5D, L7z T, Fes0,/CriFe +%’7)=H%:
7% He @ LR IXE 072 BAER LA O FEKIZ
LolEEEZLND,

Fes04/Pt/Fe 2 2 JE 151233\ Y Tl Fe;04/CriFe %%E@

BEOGE LT8R ) | PUEREL 2251225 T Hl ¢ (nm)
IFEIE—EDEIZED W, 512, EERB ﬂﬁeﬁl‘i’i’ Fig. 1 Saturation field (Hy) of Fe304/Cr/Fe,
# 2 ColPt R BIEDA LR L ct 9 72 Hs DIRENN 72 Fes04/MgO/Cr/Fe and Fes04/Pt/Fe for
ZAR[2] A BTz, non-magnetic layer thickness (¢).
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Ferromagnetic resonance of epitaxially-grown magnetic Fibonacci multilayers
Tomomi Suwa, Toshiyuki Kodama, Akihiro Yoshida, Satoshi Tomita, Nobuyoshi Hosoito, Hisao Yanagi

(Graduate School of Materials Science, Nara Institute of Science and Technology)
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AT HEERFHR ORE RAHE S TR HIREN D, L LR D 20X 5 REBIEO FEERICEE T 2 W& X
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ZEE (e 7 ¢ R T o FLIENE) 2928 L, RIS 2 72O THRET D,

ERAER L EBE

2S5 TR TS IE B 2 O T B E MgO(100) 5/ Lic 2@ isEs — v & % v Lk R S8, Afa
T ELFOROEFITRZA) Z W T D, £33 — FE Fe5, RITNy 7 7 —J& Au200 8@ L7=, &%
JE B4 |2 S R 1 B T MR B4 (RHEED) & FUV N T FeS/Au200 O (100)if DT B4 F o v Vil B A M8 Lz,

(2R 2 S C I [FeS/Au30]is A I L7=, ZHUCKI L7 4 AT v FZEEETIE, 30A% 7 4 RN v FH
FIOMETEl > 7= Au g & Fe5 Z 58 L 7= [Fe5/Au30/Fe5/Au30/Fe5/Aul5/Fe5/Au6/Fe5/Aud/Fe5/Au2],Fe5/Au30 %
RIS U 7=, 2 IR C & RHEED T B4 X v LR %
e L7z,
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1) L. D. Machado et al., Phys. Rev. B 85, 224416 (2012) .
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Fe/Pd I D fgh <R 1 Pd & D &1 H T IREH G 2 % 5P E
PRGN, SRR, BHISOHRA, PRI RE *, Dol
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Effect of quantum-well states in Pd layer on magnetic properties of Fe/Pd films
S. Sakuragi, S. Nakahara, K. Mochihara, M. Sawada®, and T. Sato

(Keio Univ., *Hiroshima Univ. )

1 FU®IC

3d B AEIE/(Pd - Pt) FHENCIZIEF ICR WK TN EL 2720, WEA €Y ANDIGHZ HIE L 2005 o frbivTn
%, RETIE, (Pd Pt E~OBLANNC X D 3d EBAIE/(Pd « Pt) OWABSEIEF AR TH 2 2 EMESNTE D, Wil
WAL 2R RLMAREZHIH T 2 2002 205 3 D, AT Pd hoRTHFREZ 70 —7L LTHwE Z L
T, 3d BRAIE/Pd 1T BT 2 REWGIEDOINE I X 2 B2 B HROBELOHRT S 2 L 2B,

2 REITE

HiSOR BL-14 I2& W T, 7NV IZEHY ¥ v )L 7% Fe(3 JET8)/Pd4-15 JEJ8)/Cu(100) % fEHL L | in-situ 12T X RIS 6
(XAS) #lliEH X O X S A Mtk (XMCD) HIlE 217> 72, BL-14 ¥l 3\ THFEE 22T Cu(100) Bk IR %2 28y
g T=—= L7k, B by X vl PdARRRE K Fe 2 3 JHFEAET5I LT, Fe/Pd TES ¥ v Vi %
EBL L 72, Fig. 112, SR OMBE FREFTERZ R T, 4 FRFORA Ry FBEHIINTED, Fe LY X2 v VITREL
TV I EDgahot, EEL 25k %2 BL-14 MIEMICRE L, £EFIERICE D Pd M RIS X O Fe L TIUHIZE T %
XAS/XMCD @ Pd BB A7 % Ji~ 7z

3 EERER

Fig. 212, Fe/Pd IZ81F % Pd M3 Wi XAS TR D Pd BEEH A2 R T, Pd BEA 8-9 [T EMEICT, XAS BENE —
7 ERT I ENTD oL, RREHZ B 5 Fe BOMREEZ. Fe © LI E T2 XMCD HI%EIC & b #-ii L 72, Ly WU
=27 by 7128 2SR OMED & . Fe DHNBREAEEZE L T L0 d o7, MA T, Fe DRERBAHD
R&EZID P K2R L 2 A, Pd D XAS BEIEE 21201 T Fe DHINKERBEAGEIVNS b L3 otz,

XAS DF T4 b 74 v OB, JEEEHEMEE KT 5, k> T, Fig. 2 1% Pd ® 4d JREEDIEEAGHER 5723 Pd RIFICAKTE
LML E2mBT 5, Zhid, PdDd EBEFRFATRENVREDEEICE VLT 7 )b I 23V F—fhEIcEFHF N v
REBR LA EXVIHEENS, PdEOIFLEAHENDOEIE Fe RADOETRICHERZ 52 570, ZHUSEKL T FeJgn
WREFMICENMPEL 22 L PRENS Y, MAT, PdORTIFANY P2 d,,, L VIBERSNE 95, 7203 T
FNFX —HEDOB B Y 234 U, Fe BOMRRTEDEM L 2 itk %2 208 T 2 05 H 2 45, Tk, Pd oR1FH
FHRABISEER L 72 Fe DBEKRBRAEDZILIC >V T Z R T %,
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Fig. 1 LEED image Fig. 2 Pd M; XAS intensity
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TbFeCo B DAL & KA I3 T 2 B DR

I sedr. AGHED K. ARE B, MR BUE. ZI EF
(FFELHERT)
Influence of film oxidation on composition and magnetic property in TbFeCo thin films
R. Hara, N. Suwabe, K. Morita, M. Kobayashi, and Y. Yasukawa
(Chiba Institute of Technology)
.|
ThFeCo IIEN TR — W RZ2HF L THY  Fx IR —2R2FH LSRR o O %
HIEL T\ 5, MRt OBRIZIE, £10°8L Lo b —[AEsA I 2 #in 72 mEE KRG HEORBINMLE T
HD, LU ThIFIEFICEIL LT < [1]. ZF L TmEBALIEOERUZ I3k &« 72 B/ T A — 2 O il
HRVETH D, £ 2 TARIZETIE. ThFeCo MIRDELDIHNZIER L, BEtaiTo72, AWFETIEZZ —F
v MR Th F v 7 OiEE S & HEAE X OBRAEDOMHEBIC SV CHHEi L 720 THET 5,
£ Db
Th:Fe:Co = 22:66:12 at% > ThFeCo 544 —47 v F LIZ Th F v 7 2iE LA —7 ~ N R T, DC~
73 bhu 2y LEICE Y RIEE T -T2, X —7 v NERES 20 DAy Z 80 —% 012 Wiem® & L, H%
J& 65 nm OFEZERL U 7e, IRENEVEHLREL ) FH(VSM) 2 W CEIRICE T KA EE I L=, £,
it X B (XRF) TR DA 2 8 L. X MG T 20 i (XPS) THEBE DR S J57 a ORLAL O 7E & & 45%%9%55
Ze R L7z,
EERER
TV ANy BEEO N AL, RIERO T A EEIELIZ 3mTorr & L, 7L Ay ZEEH 60 4y, FRIEEEFEKD 20
oy CYESL U 72 3B O B T E F MO AR EE Fig.l 19, REHIREMA R FEZ 7R L, BE G TIEHN
6.4 kOe DIRIE N NEE S T=, £7-. Fig.2 1% 3mTorr Thii L7= 7 L A3y Z RN 69 5 ik oo Th #3
K OFEE FH MO T) 277, Th &34 25.5 at% T—E T
BHoT=B, BRI VAR ZIRERID 60 57 LA B2 %
LHI6KOe THEAFI L7, 7L A Ny ZHERIA 20 53 £ TD
AEHL, ¥ =7y & Tb F v FRE OB TEF AR
+3 TV, ZHHEMERICERIZIRA L, BBk Th 237
H% B A LT Te DIRE) DIFE AR N o T & B 2 B
o —HTT LAy ZIRHE 60 53 A EOREHZ Kb D
1%ﬁujj®ﬁ’afu X, Z =7y b F v T ORBIEOTE G+
DTHDHI EERERT D, TiULXPSIZX B HERES S
MO ST REERE L b~ 5, DLENS, FL ARy A Fig.l Perpe_ndicular hysteresis Ioop_of ThFeCo _
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1) M. Mochida, T. Suzuki , IEEE Trans. Magn., 38, (2002) S 5 A Coercivity
2096-2098. B S s s =
2) M. Tofizur Rahman, et al., IEEE Trans. Magn., 41, (2005) Pre-sputtering time (min)
2568-2570. Fig.2 Tb contents and perpendicular coercivity values of

ThFeCo films as a function of pre-sputtering time
carried out 3m Torr.
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EASA ETHIR L7 Em 2 NET 5 A VY R—F AT ) BEREO /A T RE
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AT IARE, Sea
(BMRZFRZERE HTSRER R TEHK)
Effect of bias bias voltage to mesoporous silica including magnetic metal formed by EASA method
Akio Ichimura, Tetsuji Haeiwa
(Faculty of Engineering, Graduate School of Science and Engineering, Shinshu Univ.)
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A.Walcarius[1] 512 EASATEIC LV REICH A2 AT DA VY R—F ZAFWRENEE SN D Z L2 MELTWD, FxlTFET
HBIC L DERLA A YR —T AEEERNET ) VA Y EROBE LCRIAT 2 Z L 2RBTWDH, IR EREICH
LERHLARVWAR S DENEFEET S Z & BN ~ORMEE B OFE A5 TWAD Z ENShoTz,
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500V OFEFHDSA T ABEZEIM LTz, A Y R—=F 22 Y DEBEORRBEIIIRT g 22y M v, R-HE(LRE IR
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W CREmEE 2 BIEE L. BRI TR VRS J) 51 % IV TR L 72,

ERER

Figl 1o314 7 A 100V 2N L7=FE 0 SEM 8 % 773, R CHll o 7233 i A VIR ST, ARV VBT
bbLEZLND, SEMBING, AR VBEBRWIZTEBOBIGZMILELE L, A7 ZAEGREEZ N L7,

Fig2 IcHFLER O A 7 AEFRAF N Z R T, 3 7 2AEE OV OK:35.1% Th o 7=, MFLFEIL, /31 7 ZEE 100V T
R 902%&E 720 FNLL EOEETITEED L L LI T D B3 0hoTe, NA T AEELZEMNT 52 LIT X
- T, BIBRARIEEIRN D STAC DIGA A SERRAEIZE] & FE b, A 7 22~ STACIREM I L. B AR b
REFmO, MAER ENR-T-EEXLND,

Fig3 Iz Co VAo &% Lic A Y R—F A2 U DHEEOHALIREZ R, & 2T U & 2D MNE RGN 7218/ b il &
72 o7z, ColIPoh FIREE TN - 2L TV b & Bbivd, Coll LA b3 R T& 72, BURTix Co iz L2

Figl. Image of SEM Fig2. Relationship of bias voltage and ratio of meso pore area Fig3. Magnetization curve
HiEE
A7 ISPS BLEEE 15K05982 DBk % 3% 1H 7= DT,
BE W
[1] A.Goux, M.Etienne, E.Aubert, C.Lecomte, J.Ghanbaja, A.Walcarius. Master. 21, 731-741,(2009).
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MgO(001) Ktk Iz TRk L 7= Fe-Co-B &4 D

WG & MR

FEBMAR * » BB B e AR Y JIFFERR T - R FE M2 - TARIERS - AR SO 2
ek, 2 TEREK,

(i IEE
SHOREEK, *IIBR)

Structure and Magnetic Properties of Fe-Co-B Alloy Thin Films Deposited on MgO(001) Substrates
Kana Serizawa®, Ryoma Ochiai', Masahiro Nakamura', Tetsuroh Kawai®, Mitsuru Ohtake?,
Masaaki Futamoto®, Fumiyoshi Kirino®, and Nobuyuki Inaba*

(*Chuo Univ., 2Kogakuin Univ., *Tokyo Univ. Arts, “Yamagata Univ.)
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(at. %) FEIIZRRIEE S B fLERIZH#TE L T bee fdh
CHEME THENELT S ENmbn TS DL
MU G, T OFMEPEREER X ORKFE
W RIET BRI OV CRMANTTH AT & 135k & 7
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x=0725 15at. DI TE{L S THEM L, ML
WA 2 ST
REBAE FERICIIEEEZS RF v 73 e A
Ny ) o 7EEEPER L, BRI 40 nm JED
(FeO]COO.?,)loo_xBX (X =0-15 at. %) H%%ﬂ%ﬁk L7-. t#i&
1213 RHEED 3 X 1Y XRD, FMEFREBIZRICIX
AFM, BALHRBRIIEIZIZ VSM, BEENIEIZITR D
gk E =,
EEBRER Fig 1 CEKRREZZEXTERLL
(Fe()jCOo,g)gsBs f&io> RHEED /3% _\/%%jﬂ RT 2» 5
600 °C TIZAK L 7= 2T oD G, Fig. 1(@ITHHEEER
RLUTZETENBEINZ. ZORENS, HEX
HERcH LTIt X oy LEELTWS
Z WD, KEERTAL BRI,

Fe-Co-B(001)[110] || MgO(001)[100]
ThHot-. ZDE X, Fe-Co-B(001)#& 1-1%, MgO(001)
1% LC 45°[alds L= TR TR S TR
D, BFRESITA%E D, Fig. 2 [/ EB L O
W XRD /"% — > %39, @43 % — 2 TlX Fe-Co-B
B 5 D (002) S i, THIN /X & — 2 Tl (200) 5 5 238
BINTWS., ZHOORNSEIMETFER ¢ B
FOHEAKFER aZH ML, ZDk cla ZRH7-.
Fig. 3 |Z cla D HEMGR LA A 7. RT TR L7
Uia, BEREDK T AERIZLV BT ENDINT)
IZ 8D Fe-Co-BFMNEATWDN, FHGEE D E5F-
R, BRSAHEANEOH NS, Y HIT B M
I &R REREIC LT RBIC OV T LT
5.
2PN
1) S. lkeda, J. Hayakawa, Y. Ashizawa, Y. M. Lee, K.

Miura, H. Hasegawa, M. Tsunoda, F. Matsukura, and H.
Ohno: Appl. Phys. Lett., 93, 082508 (2008).
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|

Fig. 1 RHEED patterns observed for (Feg;C0g3)esBs films
deposited on MgO(001) substrates at (a) RT, (b) 200 °C, (c)
400 °C, and (d) 600 °C. The incident electron beam is parallel
to MgO[100].

- ~ __
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Fig. 2 (a-1)—(c-1) Out-of-plane and (a-2)—(c-2) in-plane

XRD patterns of (Fey7C0g3)95Bs films deposited on MgO(001)

substrates at (a) RT, (b) 400 °C, and (c) 600 °C. The scattering
vector of in-plane XRD is parallel to MgO[110].
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0 200 400 600

Substrate temperature (°C)

Fig. 3 Effect of substrate temperature on the c/a ratio of
(Fep.7C0g.3)95Bs film.
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fecc-Co(001) Bk i e D fgk 75 255

5pE - 10

JUHAER - R Fe 2« ZARIER !
("R, 2 TERER)
Magnetostrictive Behavior of fcc-Co(001) Single-Crystal Films
Tetsuroh Kawai', Mitsuru Ohtake' 2, Masaaki Futamoto'
(‘Chuo Univ., *Kogakuin Univ.)
X LI
ARy BRI FRT B H F 2 — TR L T2 Co HIBEICITHEREM TH D fec HAFET D V. L DRSS
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A ZIEMT 5 K 9 10®AS. RHEED & XRD IZ Xk 0 {EfIL 7=

—<110> ’

Co RN E X & ¥ LR L7z fec(QO)HERBETHD Z & &
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D [EHAR R CRIE Lz, MERHICER T2 v 7RERT YV
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FI7MEREST 0.6 kOe FRFE T 5. Fig. 2 (2 [Al#ERELES T O RLEHIE
R ZRT. BEEOBIZITIIE[100]TH 5. HARIBIT = Ak
THENRKE K RBICONTEORIBIIRE L Y, BRI
ZH8Z 5 0.9 kOe I CTRIFINZIESL . HAB AR ERDD
VLR el 5 1) CREE A BLEE LT Ch Y, BiR o Fm LR
D JFE &N —F L W=D Th Y, EIE—FREEEE T L T
k2 P R LZREOMEET S Lw 22T 2 &
A0=60x1070 & 72 572, BEE DIERIZH FIONEFE D Bk L7-.
fec-Ni-Co B4 D A0 1% Co U v FHITRE R IEMEZ T Z &0
MHNTED Y, fee-Co BED A bF DM ZF> TWNDH &L E X

\/W\
6“6 if:, %*Efﬁ%%‘%ﬁf% fCC-CO @/1100i)§j<% ffIE@{ﬁ% 1.2 kOe
FOZ ENMESNTEY ), KRERERLE KT 5.

BEHR . .

Magnetic field (Oe)

Fig. 1 Magnetization curves measured for
fcc-Co(001) single-crystal film.
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1) D. Weller et al., Phys. Rev. Lett. 72, 2097 (1994). Angle (deg.)
2) M.J. M. Pires et al., J. Magn. Magn. Mater. 323, 789 (2011). '
3) T Kawaietal., J. Magn. Soc. Jpn., 39, 181 (2015). Fig. 2 Magnetostrl'ctlve behavior measured
. . for fcc-Co(001) single-crystal film along
4) S. Kadowaki and M. Takahashi, J. Phys. Soc. Jpn. 18, 279 (1994). fee[100] under various magnetic fields.
5) R.Q.Wuetal., J. Magn. Magn. Mater. 177-181, 1216 (1998).
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Fe, Co z# W =iFEZm T 7 4 V2 D7 7 77 —[BlinkeE:

EAYCE e SRR T SRR (R R
(*F R T 7 A TN AR, *HEM )

Faraday effect of Induced transmission filter with Fe, Co films
M. Miyamoto* **, T. Kubo*, T. Hanada**, H. Ihara**, T. Sato**, M. Sonehara**
(* Citizen Finedevice Co.,Ltd., ** Shinsyu University)

LIz
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AR B ICHEE G (HIL) /HIMIH(L/H), (H:TayOs, L:SIO,, M:Fe,Co) T X115 DMD B 58 % T
W7 4 V% % IAD 7835 (lon Assisted Deposition)iZ &> TR L7, ZZ T, H,L @%’f’fiogzw%ma):
BUIREIER M B TH D AH (n=1.46) L DOT7 R v X U AMENER/NE2D LD umanJrféiP
KD RE LTz, ZORITBHINTRABZ T 7 A N—THEINT=T7 7 77— lﬁlaﬁfznﬂﬂﬁm
A=1550nm DR %A W CHIE L7,
EBRAER

FigliCHMERE & LCFea WA OFERZB T Y 4 L4
DN Z R T, AHEEIZBWT, }a‘mi): Fe ORI Bz L
Te Z MR D £ FEHAR(N=1.46) 1% 27 R v X o AfHIT 132 &
20 FOREHERIZ024T%TH D, DL I KFHE K % i
WS LEAER, BRFHEE 1 c=1550nm ([281) 5 v — 7 Fif

KT HEREENOEONTERT ooy LBERE B LT,
TE8L U 7=t R i O CRIE S e 7 7 7 7 —alinket: % b T~
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1)  M.Inoue,K.Matsumoto,K.I.Arai, T.Fujii,M.Abe Fig.2 Faraday rotation angle o the filter
J.Magn.Magn.Mat.,196-197(1999)611-613

2) K.H.Clemens,J.Jaumann : Zeitschrift fur Physik.,173,135-148(1963)
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BT RN — AT VBRI LD T T T 2 ~D~NT R R— 7

B4 EHS, KO P, R SekERr, MR VR, BT OGkE]
(%%ﬂ%&ﬁﬁn%%%%%fﬁ%k%ﬁﬁﬁﬂﬁ AT, “th%m%ﬁ%ﬁ AT
Heteroatom doping into graphene by high energy ion irradiation
Shiro Entani, Masaki Mizuguchi*, Hideo Watanabe**, Hiroshi Naramoto, Seiji Sakai
(QuBS QST, *IMR Tohoku Univ., **RIAM Kyushu Univ.)
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MgALO, (001t Fic— v Z o v L& Lz
NiFe,04 #5171 F 4 2 45 4f

MANK, Az, H EIE—BR, Sonia Sharmin, &% 3R, HIJFIEA
(FLP KM 1)
Cation distribution in NiFe,O, epitaxial thin films grown on MgAI,04(001)
M. Matsumoto, Y. Hisamatsu, J. Inoue, S. Sharmin, E. Kita, and H. Yanagihara
(Institute of Applied Physics, University of Tsukuba)
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O, AV UGEA Ry 2 ) o T W CEIEE T 72, BREOR AR 23 2 /FER L, XBEYEEZ AV
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[T 0D B B D b O TR <, BINIC XD 6O Th 5 & FifiF a%f”jf“&é L e
TED. LERSTAYA MUIRRE NiA AL BNEENTHEL T, Energy (keV)

ASD IFAL TV ARNEEZ HiLD.

Fig. 1 t=4 nm 281} 5 X BREE B AT b

S Sk
[1]J. Inoue et al., Mater. Res. Express 1, 046106 (2014) [2] M. Matsumoto et al, 5 39 [F] H AL 2GR
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MoxFe3 xO4(00 1) D {8 & fg SURr

IKA#EZE, Sonia Sharmin, AJIJEHE A
(BLER)
Growth and magnetic properties of MoxFes «O4(001) thin films
Y. Hisamatsu, S. Sharmin, H. Yanagihara
(Univ. of Tsukuba)
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Fig. 1 (Z(a) MgO(001)F X (b)) Puo.=30 W TIEHRI L /=
MoxFesx04/MgO(001)?> RHEED 4% 7~9". pfiits > RHEED 4
% Pro DIEIZ X HFONCRT LD BRI A N Y — 7 X —
R LT, SDHIC, BN BN TN D Z &b, i Ot
DEWEIRBIND. £, H2IZ MgO O 2 5O EEIC
KIET DA RN =7 RNBNTEY, Zdb R R VRS

Fig. 1 RHEED images of (a) MgO(001), and
(b) MoxFesxO4/MgO(001) (Pmo=30 W).

WEOBENREEND.
Fig. 2 |2 My & Puo DBIfRZRT. Mo DEA &IE Puo (\ZIKAFT 600 T T T T T
BHEEZLNDZ LG, LD FesOs 7> 5 MoFe,04 -~ & -3 g O perp. 300K
. . . . 500 = <> in-plane 300K |}
ICHENT M WhEL o T2 L F A5, M OfEIFEIR & ® perp. 100K
100K TIZT L AP L L TR W=8, X—/VIREII=R LY & mg 400 € in-plane 100K |
T ENEEZBND. S ool ® 1
Y FE RSN R, T EAOIMEE L0 §
DIHIZIES %, MFO OREAIHEIC SV C ot 5. = 200 - 2 _
1) M. P. Gupta et al., J. Phys. C: Solid State Phys. 12, 2401-2409 0 L L L L 5
(1979). 0O 10 20 30 40 50 60
I:)Mo (W)

2) M. Abe et al., J. Phys. Soc. Japan 31, 940-940 (1971).
Fig. 2 RF-power of Mo target dependence of

saturation magnetization of MoxFesxOas.
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/NEFEVE R, ARMEZE, JE ENE—RE, Sonia Sharmin, =Z%35yR, I A
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Control of epitaxial strain in cobalt-ferrite thin films by various buffer layers
H. Onoda, Y. Hisamatsu, J. Inoue, S. Sharmin, E. Kita, and H. Yanagihara
(Univ. of Tsukuba)

XL HIT

MgO(001) Bz L7z =230 7 =54 | (CoxFesxOs : CFO) I/ v 7 LiX B7p 2 —iili: O R 7
PAERL, TORE &1 14.7 Merglem® 126395 Y. CFO/MgO H#fEIZI 1T 5 RERK R T MEE, Flk s
DA TREES (+0.47%) IC X DR IFIC L > THEL D LHM SN TV D D, T OIRHIAE OPRE A T
D57, BEEROHF LB CTHENZ (Brimi7e) BlanoBRizEd Tnos L ZATHDH Y. BT
AR RIS ERMEZ B 2 572012, JROHEIH TR E 2 20 S 2 O RGHE S 2 BT 2 5
THZENRAIRTHD. =2 TABIETIE, MO &b LTI EHDOKE VNN 8 L
Mgo7CaosO(MCO) % ¥k fEifg & L CEAL, £ LIZHE L7- CFO HIEORHEZHN, 2T A—FZ L L
TR BT E DAL 2 ERANTH <5 2 & Al ATz,
HiE

MgO HLfE i HAR FICREPE RF~ 7 % ha v A8y 2 U o ZYEIZ X ) NN I & MCO s 2 {ERL L
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ERE L7, BOBIREEIL 500°C & L, Ar+ O, FPHRH TR Z1To 7o, (ERU7Z30BNE, RO mEEF-#RIE
115 (RHEED) 2 k2 RifitEEOBILE, XHEHE (XRD) 12K D481 EE & b & O, 6 KO
KD RN 24T o 7.
ERRER

Fig.1 {Z(a)NbN(001) & (b) MCO(001) @ RHEED %% ~3. NbN Tix, (@D X 5 ITHMRERA N —27 "% —
VRBNTWD Z EDNDIEHMEO RWEA G LN EE XD, MCOIZBWTYH, ()DL IIZANY—r X
A= ThHDHIENLEHEOBWVETHL Z ENEZ 5. L, MCODAKY —7 OMIEIZIAL,
FHEITER L TS OO TFELRENLDEEZEZLND. 21X, MgOo & MCO DR REA DK &
<, MEFREADIE Z 5188 T EFEROEGRIICEM L TWD ZENFRERZEEEZ D, KT AEED
B Z D L&, ZNUURRITEFICEANE LR R D700, EHEEOREEZEL 3% Z & T RHEED &1
WESHDEEZHND. Fig.2 1IZ(@)NDN & (B)MCO L IZ i L 72 CFO(001)> RHEED 44 7~4. NbN _LiZ
el L7= CFO HEilEE, @D XL Hic g —nR_2—r Lo TnNAZ Enn, REFERIZT TV 7 RIRT,
JFEAESNDH > TN 2 E 23 0n5 . MCO IRk L 7= CFO jEifiE
1%, ()P X 51 MCO D 2 {0k TERICHIET 5 A R U — 2 psinT  JR ®) | ‘ ‘
BY, ZHUFAERVAGEAEGE AR L TR Y, CFO MED = v X ‘ ‘

NbN(001) MCO(001)
Fig. 1 RHEED images of various

XUV NVREICRS LIZEE XD, LrL, MCO BT L 7= CFO #
fE o in-plane Il E 24T - 7245 R 2005, CFO WD RN O - E £ /v

7 DE XV /NS ENEMESDBEAIINTND Z LRI, il buffer layer (a) NbN (001)/MgO (b)
MR ORI D, ENBLIECH 5 = L ymnotz. MRDREAs Mco  MCO(001)/Mgo

A (ER U CRE IS ORI 217 9 72 £ MCO HIZ SO\ TS 6725

FENT IS LB TH D .

L 2 BN
1) T. Niizeki et al., J. Appl. Phys. 103, 162407 (2013).
2) J.Inoue et al., IEEE Trans. Mag. 49, 3269 (2013). Fig. 2 RHEED images of Co ferrite (001)
3) J. Inoue et al., Mater. Res. Express 1, 046106 (2014). grown on (a) NbN (001), (b) MCO (001)
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Observation of RHEED oscillation of FesxO4 (001) thin films deposited by reactive sputtering technique
T. Ojima, T. Tainosho, S. Sharmin and H. Yanagihara
(Inst. of Appl. Phys., Univ. of Tsukuba)

X CBIC
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DEEABEFEILERTHY . ZOENKEL 2D L THRENMEMT 2720, RO < IRk
FITH LW EEZEZ DN TERE[AL, Fox DI V—7Tid, etEA Sy Z ) o 7B L 0 DO <
PNV DREEEFEIZIT O Fe;04(% 71 X A R)R0y-Fe,05(~ 7~~~ A N)DFRIEIZKE) L T\ A[2], & 2T,
A D S5 vl FE R [F1 3T (RHEED) DR EE 8L 2 IE$ 2 2 & Ty MUSHEA R w Z U 0 ZYEIZ I 2 iR
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Fig. 112(a)MgO(001). (b) Fe;0,(001)®> RHEED # % 7%
T, BRI A R Y — 7 LEHBNRENLTND Z ED "
5. PHMEOEWZE X Y VETH D LR
S5, Fig. 2 IZFe;O4B%liEH @ RHEED 5 O#HER %7~

T BZEFREEIZLDIRT LU TORIRAER TR
M 72 ERE NS A KR T H B S h, AL 7.6 Fig. 1 RHEED images of (2)MgO(001) and
T, THAFe;0,0 S FE(: ~2.10A)ofEIc kY (b) Feg04(001)
DEMETDHE, L — NE 0276 A L7280 |

XRRPIE L W sROT-pEEEL— + 0.282A/s & k< —%

T 5, E77. y-Fe,0; DT &) 43.9 D 7 Gsec
RHEED #REN MBI S 417, 24L& 0 sRed &7z meiss '
L— kT 0.0476 Als TH Y . XRRJFIE L VKD 7=
0.0486A/s & LX< —8T 2, ULEDORERIY . RIGHE
A8y B o T HRIC K D FeaxOq (001)E D Al R i
X, BEIRETH D Z LR S, EEY AT E . . . : . . .
RIS, XY FMAR IR OB SV TR T 5, T Ty T
p 2B N

[1&5% - A3 2 ) o 7 H15(1984) B K HRR
[2] H. Yanagihara et al., J. Phys. D: Appl. Phys. 47 (2014)
129501
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Fig. 2 Time dependent RHEED intensity
corresponding to the square area of Fig. 1 (b) .
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Topotactic phase transformation of spinel FesO4 to FeO with rock

salt structure via ion irradiation
Yang Liu, Yuki Hisamatsu®, Sonia Sharmin?, Daiki Oshima?, Takeshi Kato?, Satoshi lwata?, Eiji Kita®
and Hideto Yanagihara®.
(1.Institute of Applied Physics, University of Tsukuba, 2. Nagoya Unversity)
Introduction

An interesting topic of recent study is how spinel materials, such as MgAI.O., MgGa,04 and MgIn,O.!, are
affected by ion implantation, a technique which can change a material’s fundamental properties. However,
hardly any investigation has been carried out on irradiated spinel ferrite materials. In a previous study, we
investigated the effect of Kr ion implantation on the epitaxial growth CoFe,O4 thin films, and found that the
magnetization decreased due to ion irradiation causing a structural transformation from spinel to rock salt type.
However, the mechanism of topotactic reaction in epitaxial films was not well explained. In this study, we focus
on prototype spinel FezO4 thin films and investigate the structural transformation from spinel to rock salt via Kr
ion implantation.

Experiment

FesO4 thin films were fabricated on MgO (001) single crystal substrates by reactive RF sputtering. The
substrate temperature was kept at 300°C. Kr ions were accelerated in a conventional ion implantation system in
Nanotechnology Platform. The acceleration was set at 30 keV and the ion dosage was controlled at 5x10%°
ions/cm?. An annular 25% 57Fe enriched tablet placed on a natural Fe sputtering target was custom-made in
order to perform room temperature conversion electron Massbauer spectroscopy (CEMS). The structure
transformation was measured by X-ray diffraction at beamline BL-4C of the Photon Factory, KEK, while the
magnetization was measured by vibrating sample magnetometer (VSM) at room temperature.
Results

Figure 1 and Figure 2 show the result of the (0 0 )
scan, which defined with MgO lattice, of sample Mgo002)
after 5x10% ions/cm? ion irradiation. In Fig.1, the
intensity of strongest peak (partial shown) indicates
the reflection of the substrate, MgO (0 0 2). The
protuberant part on the right side of MgO (0 0 2)
peak, shown by the arrow represents the thin film.

From the lattice constant value, we estimated that T Y T T T T

the thin film observed is FesO4 (0 0 4). In Fig. 2, ¥

the reflection of the MgO (0 0 2) substrate is also Fig. 1. The result of the (0 0 [) defined with MgO

observed as the peak of strongest intensity, the lattice, Wh'(.:h showzs .Fe3(.)4 (0.0.4) after 5x10°°
o . . ions/cm? ion irradiation.

arrow indicating the slight swell on the left side of

the MgO (0 0 2) peak (shown by the arrow)

indicates the presence of FeO (0 0 2) thin film, as

estimated from lattice constant.

From these results we understand that after ion
irradiation, the spinel structure of FesO4 changes to
the rock salt structure of FeO. However, some
FesOs remains. In other words, the structural 0

1.91 1.92 1.93 1.94 1.95 1.96 1.97 1.98 1.99
transformation is partial, both Fes04 and FeO can -
be observed in the irradiated sample. We consider Fig. 2. The result of the reciprocal lattice indexes
that this incomplete change is due to ion irradiation defined with MgO lattice, which shows FeO (0 0 2)
not being enough to affect all parts of the thick thin film after 5x10'® ions/cm? ion irradiation.
FesO4 thin film. To solve this issue, we will
fabricate thinner films of about 15 nm thickness. 1) B.P. Uberuga et al., Nat. Commun., 6 (2015)

N TTFes0,(004)

Intensity(arb.unit)
T

MgO(0 0 2)

@

Intensity (arb.unit)
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