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Fig. 1 FORCs and FORC diagram of Fig. 2 FORCs and FORC diagram of Ga-added
commercially available sintered magnet at rt sintered Nd-Fe-B magnet at 50°C
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ZHWTWS, ROy 2L —yary TR 1(b), (¢) RIS vy FIHE L O 2 87 H D HKLHR
Wb 256%2% 72, ZNFI type A BX U B & L7z, SR E 2 WlamicEmE s, K%K
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[1] H. Tsukahara, K. Iwano, C. Mitsumata, T.
Ishikawa, K. Ono, Comput. Phys. Commun, 207,
217 (2016).

hysteresis curve (d), and the magnetization of type
A (e) and B (f), when external field is —36kOe.
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Fig.1 Relationship between coercivity and Curie temperature with respect to the amount of Zr added.
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Nd-Fe-B R BEREMEA TlE, NdoFewB AR ZHY FHTe Nd U v FRIFAIEIRANIZ SIRE I  Thd D
HAHELHE (Dy X Th) #8AT 22 & KWAWHEIE) T, @b &R & 23R 7oA &35
ZEMAREL D1, Z DA, Dy R0 Th WV RIS —ICEAT A EETHY ., ZORBIZK
O WERURFE, FRICIBBEH BRI B W TRAE A BUITIR T 3 28 e odi =R (AAIM:) ICBEREVDRAE L D, K
(2, A L7 Dy X° Th OHEHAE S Ak DI FE OB —PEDMEREL ) OBINEI G O K/ & ERC BT 5 &
EZHND, &I T, ABFFETIE DyAl 5% £7-21% Th-Al 52 A4 % VT Nd-Fe-B RBERERLA (2% L TR
B U Wb, PRI AR TR & ORFEETR SITXET 2 BB O D ST HOWTHRE L2 D THE T 2,
2. EB
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DRGAT I LA CIE . . BERANICIE W SCE R A2 e L 7, BB Tod 5 Dy-Al R FE 721X Th-Al
% & Nd % & e Dy-Nd-Al 5% £ 7213 Th-Nd-Al 52 54:1%, FIEEOZTNENOHMREE (M : 99~99.99%)
BT WETH 2L TERIL, R Ar FRFASH. 950°C T 4 RERINEAL, 5] X kex 550°CH 5 600°C T 2
REf 7 =— VALEE U 7o, 15 6N AARIRECA TIXENEN O > THEHIS, EHERREA TlTm S
JiTA LAZ{R > CIRELZ AR 2 0P L, 24 & ORI S VSM 24 2 FV TR TIIE L7z,

3. HRLEZ
Nd-Fe-B FEERRELIH LT, ThA BRMRESEME L g 10 Asis SN <
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LIACRIE) B — 7 i s RO R e RAARROE § oS ) s 3
B EPRETR 1 ITRT, s, Th-Al ZA&OHEIC LY /G o 7
RBE A DN AN RS 2 S, RAFRRG A P C A S S
LAETLTNDZ ERNbMND, ZHUIUELEIZ X W NERIC 1sp ' : ~ {80
BASHE Th RROMAIMRY SRV, WEFEKHLT T oo 0 YKT 1° Z
BREND AT YW LT b0 LRSS, £ oo 1 £
WAz, L=35 mm o FFEREEA 2 112% U C R o s g o l 1% 3
AT, L FOENZ RO % [FFREEHFE LB O R4 (i Sl E——
PAF LIRS, 22T, LOKE SIIHE L -HREA 2 ) &ggl;gd;gZT%Aéf
il L @‘@/a\%%‘&; O RIFED L=7 mm» 5D E S DEN : &,/;gw:mf%@%g%%
WS LTRSS IR %, L0, BT 5 2 L THL & Bk
TRF TS LR L RIS RRE Ch o7, R 1. TO-AURGE CUH L7 PR O
TN D R TE S & BT ME T L, RO R RETEL BHER
Dy-Al RAGLEAUWEM & LCTHEALEHATLRONT, Sarple  Br(T) Ho(MAMM) BHmax  Hy/Hq
As-is 1.46 0.969 410 95
m Th3AI2_L7.0 1.32 1.900 339 89
1) ETH. 2. 4J&. 78 (2008) 760 72 & Th3AR L66 1.3 1.890 341 88
2) WTH., fp. HEE. &, TR, =HE BARGRTS 2017 BHIRA. Th3AR L62 134 1.890 347 87
FHEE S S1.16 Th3AR L58  1.35 1.896 347 85
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Influence of microstructure of Nd-Fe-B magnet on coercivity at high temperatures
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TEHLENBRTOREAREZEDFENLY &4 D,
Sepehri-Amin 5 (&, #ERARHSRITTEEIZDONT,
REAORESITFEELTCHE#H S 2L—2a3 Y
FToTWAHMN Y, KHARTIE, RAR=ZESDOKE
SITMAT, RWRT 4 TRRAEH, RRREOH
SEAUTHIEEBORBARIFZIHZES., &t
EHERWTENET o=,

@t Ak

Nd-FewuB Z84EE L, ZOSMAIZIEH N FREE
BEELE-ETILEEZRE LR (Figl), 1=, #&
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BEOMIAARERICHEIT S &L THRENBDIE—H
BREFEERL: 2, BREGFLE L TARERSEE
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A —4% % Tablel (ZRT,

Tablel Simulation parameters.

Nd.Fe14B phase nonmagnetic

300K 400K 473K phase
Ky [MJ/m3] 4.50 3.01 1.62 0
Js [T] 1.61 1.41 1.22 0
Ac[pdim] 870 6.66 4.97 0
Kg [MI/m?] 0~ Ky -
t —___nonmagnetic
T / ~ phase

/ main phase ]
nonmagnetic NdzFe;q8 3 ’--f-dete:;);?ec’

triple junction P

- L >

Fig.1 Simulation model.
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Fig.2 ICREAN Hc DBREXRGFEZRT . RICITH
REZEEOKESITE60nm, KPR T 4 ITRARATE
A% Tablel IZTRTIE (A), MKRLBIEBOEAME
EH K ZEHOEAMEH K (HKEBiEBEEL)
ELEHEHKRIZMAT, FALDNRFTA—=EDS
5DT, A KiDAEILSEHBED HcERLTWL
%, Ff=, BPIZIE300~473 K THD Hc DEERHK
BHBRLTWLS, RIZRENEELSIC, TOEM, A
DFL, KiDBYIZE > TENEFNREAITEDT
5, TOELEIIRHBRIZESED I, KiOFEEITE
FHERICEDED L NS ZEIFBRICHKESINT
WED, RMBESOEELRBAICEEERIZT,
i RBEDOFELIZEZIDEEZOND D,
KaDNEb T 5L phitiESND, CDEE, HEEE
NMERRATEVEDEINE Z EAERSINIZ,
DHERIIRENORBEEBEZE LV IRIZT S
ETCRENDBRERFEEZRETE LR ZRIE
LTW3,

6000 . :
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—_ O ( = o 14 i O 4 Z:lc
<,,=t4oooif-— Ao | ) e 9 ek
= .03 A I8
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Fig.2 Temperature dependence of coercivity He. f is the
temperature coefficient of Hc between 300 to 473 K.

2 & 3R

1) H. Sepehri-Amin et al., Scripta Materialia, 89
(2014) pp.29-32.

2) H. Fukunaga et al., J. Appl. Phys., 117 (2015)
#17AT729.

3) H. Fukunaga et al., Jpn. J. Appl. Phys., 29 (1990)
pp.1711-1716.
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Magnetic properties of nanocomposite Nd,Fe ,B/Mo/Fe-B multilayer films
Kazuki Ohashi, Tomoshi Kamio, Kunihiro Koike, Nobuyuki Inaba, Hiroaki Kato,
Daisuke Ogawa*, Masataka Kondo**, Masaru Itakura**, Mikihiko Oogane***, Yasuo Ando***
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B =qox.s)te
mmwawfﬁlzw% ﬁwmm®ﬁﬁﬁ$f%5»~rU7bmxﬁ% BoFr)av
Ky MU, WHZRT 7 KA O AN R 720, HfFEh SR/ O Twawn, i
DER & LT Toga I3 —HEIEIRICX Y NszeMB/a Fe A RMHICE 7 % B Ot AR AE
DIFIED AR T OERTH 2 FA4ER L 72[1]. A IZRBRNIC 2 i AR o B4 fi
%ﬁﬁ%ﬁ;L[ﬂp]MﬂkB@?%w77X@ﬁ?#6+xr7_~wtfN@ﬁmmwk
TEEIC 31 2 MEM KR TEO KB 2 M L T\ 2[4]. KIS Tl Fe-B & 2 HRLMEM & L
7z Nd-Fe-B/Mo/Fe-B faJE D A IC 5 2 5 Mo HREIEMIR Z a3 5.

2. EETT 800F—T— —
REIEIL UHV 2% v 28 % F € MgOOO DM e gL 7=, o (@ i
JiE A% B 1 Mo(20 nm)/[Nd-Fe-B(30 nm)/Mo(ty;=0, 1 nm)/Fe-B(5 “f ) Sop
nm)/Mo(#,,=0, 1 nm)]yMo(10 nm)T& %. T,=300°C C[Nd-Fe-B/Fe-B] EQW/%jﬂf |
&Umu%mm%vm%lﬁ%ttf5H%@OEL%%L, §§$¢£jﬁ ]
400°C S T, S TOCCORMPATHAENT = — 1 Lo, Bifeiips 5 st Lo
vwmﬁmnmm%Lammﬁ%iXMJaHM%?EFixmz § ooof OOP_-
AL 7. BERTIVAEI APM T, B8 % MOKE <l L. o o Y ;
3. JERKET - B 7 / a
Fig.l @ 750°CC7 =—/L L 7= Nd,Fe,,B /Mo(ty, =0, 1 nm)/Fe-B &)= mmzé;% §
B 7 [51(O0P) D RALHE#E A &, Mo HhiElfE O y,=0nm OFE "0 ]

o
o

JEEIC 31T 259 1kOe DERIES) H. A, Mo R ZEAL 72 fyo=1nm 0 2 H (0e)
ODEEH%VC i{f/\j 5kOe /\iﬂaj( LTwasZe iﬁ/\i)) 5. ?&%@ﬁ,ﬁﬂg@ Fig.1 Magnetization curves for the Nd-
7 TEM #1452 & Nd,Fe, B DU TER XN CTH Y, T DM o vgowled mildlayers win

(a)ty,=0nm and (b)ty, = 1 nm annealed

DAL R D HIIR & AR D RAT 72 PRI, © v ool “L=R0e

@%Mﬁ%ﬁ&%kwm¢ﬁﬁ% L7z Nd,Fe,,B J& & Fe-B &t DR AIRAEZ R L T\
3. FER IR Fe-B A& 2 H W 254 T, 1 nm JED Mo FftlfE 0 EA DR [4]
kﬁ% Nd,Fe, ;B fHA K & (& [H] D IE Dt G 2 HEFF 3 2 DICHEMTH L Z L ZR LTV 5,
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Magnetic properties of anisotropic Sm-Co/ « -Fe nanocomposite thick film-magnets
prepared by two-step annealing
Y. Maehata, Y. Furukawa, T. Yanai, M. Nakano, H. Fukunaga

(Nagasaki University)
FE®HIT JEN Fe ClEEX#az bz Lick v, BEMNRERDN
Sm-Co/a-Fe 7/ a Ry MgEAILEIR T CfFFH g Tl ThDEBZZLND,
TeEtERER A & L CHER SN TWD, FxidE S Sm-
P

Cola-Fe 7/ 23R MEEA T 100 k/m® O K— 1)L
F—FEEME L TRV, BAEIZI Y & 5745 RE0E
O _ XA SN D, BRI T 5 2

LI X THRLND A, KR (60 min) OIEUZ L T 3 2t .
Sm-Co J& & o-Fe JEM TR-FILEANE 2 0 . BEEHEE 2 il -

BEEn5, —H. Nd-Fe-B RBiA Tl 2 BEFEEVLELIZ 1 v I 1
BHGHREA DR DN D Z & BNH BTV BR, ARFZE T, oL |

2 BB A -V CTE G Sm-Co/a-Fe -/ a Ry
MEBRRA ZER L, Z ORI Z B LT,

EBRGE
AHRFFE T Smio23Cos & a -Fe(25~50 vol.%)DIEE ¥ —

: Fe40~50at.% |

i
3+ u]

At Fe30~40at.% |

| -
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1
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Sm/(Sm+Co) x 100 [at.%]

Fig.1 Dependence of remanence ratio on Sm content.

v

7y N EAWTZ, NdYAG L—% (A=355 nm) % 6.2~7.8 :5: § ] ;3 SFre"COS
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Fig. 1 [Z/EHL L7=#8@ M Sm-Co/a-Fe 7/ L RY v |k ]
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Fig.1 10> A KO8 B D#ED X BRIEIHTX % Fig.2 |27
T, MBI T Fe & SmCos 2> b EYTFEAS BN S N 525, B
FEHZ I T SmCos D(110)X°(220) 1 D ' — 7 EEE D FRL Y,
Sm &/ EORD I E S MK o ISR LR S
SOmARMICE S EEZ 55,

Fig.1 1> C OFRELOHIN() & HE T F(b)D b AT U 3
AN—""% Fig3 T, KHORKREO®EN - #E O
BEAZR TN X - ERT L& BT ¥—
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Fig.2 XRD patterns of Samples A and B.
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Fig.3 Hysteresis loops of Sample C.
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BEEE - Ml Zn EKIZL D Sm-Fe-N & Zn Ry FREADSEE AL

FUEAC L, vaEGRE L, MHER L, FRER L, A L, ERE 2, AR 2, HE 2
(HAeK, 2 b3 ¥ BBE)H)

High coercive Sm-Fe-N Zn-bonded magnets prepared using Zn fine powders with low oxygen content
Tomoki Shiraiwa!?, Yuki Nishijima?l, Masashi Matsuural, Nobuki Tezukal, Satoshi Sugimotol,
Tetsuya Shoji2, Noritsugu Sakuma2, Kazuaki Haga?

(1Tohoku Univ., 2Toyota Motor Corporation)
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VBRI, BFERY, b WNNCX =2 U —REEZE T 5 SmeFerNs{bE&#% 48 & T 5 Sm-Fe-N % Zn A > NEEA
&, BIEGR  Rigeh & L CORABREIRF SN TWD. ZOMAOREE ) M ESE 5729121, Sm-Fe-N R M iC
BN do-Fe & Zn & L SEIHRMALT D2 L T, a-Fe RS20 E R H D, £ 2T, In HRICEEN LMHEEOIK
B L O Zn iR OBHENE 2 DL, T X > TZn & o-Fe O SMRECHELR O —MEm XS IRF XD . AIFIE T,
KFT T X~ GEHPMR NS X0 (KEETE - A Zn IR A2 ER L, Zhd AW CTER LR v MR ORI %
STz

EERAE

HPMR 3% W T, KBDE Pae = 20%, 7 — 7 B 7= 100 A OFMETIn B REER L7, Zh & Sm-Fe-N %8
KA R—/L I XV BEGHEE 150 rpm, FIHEERRD 30 min D4 TRA L, 15 wt.%Zn DRGSR EERH L. £72, &
D= D HIR Zn I REMELFHRB L0, —2 A D v D) 2 D TREBEOIREGH R ZER L=, D% 2.3 MA:
m OB T, 200 MPa THEBEZER L, Ar H 25K T 445 °C, 30 min DEVLELAZ 4% Z £12X Y Sm-Fe-N % Zn &R
Vv OREEFA AR U7, BERMEIZ BH b L—Y— RN VSM T, F-BRKAZIT L — — a2 5N TEM 4 X v ko
7. & BIZERFESHTIE O/N S3HTHERE T, #EiEiE 1L XRD TRl L, ##kix SEM 3L TEM THIZ L.

EEER

Fig. 112, HPMR 3% AW CHERLL 72 Zn B3RO TEM 12 X 281234
ZRT.Fig. 1 £V, B+H~%E nm OKETH D Z L2450, 200 1H
DLV RO T=—IRKIA D AT 4 7 8 (ds0)iE0.228 pm TH > 7=
T, 2O In HROBFERIT 0.068 wt.% Th 7=, LI L THIIK
DInRD dsolx, EfiELFAIA 8.18 pm, A —T AT v 1k
730.140 pm TH Y, BFEREITENEN 0.75 wt.% B LN 1.5 wt.% ThH
ot =0, b= —EiTEE AW RGOS, 4 Zn BIRO A
T 4 T R EFNE1 0.931 pm, 3.29 pm, 3.41 pm TH Y, T @
UK LD KX Mot L, Zn HRIE UK T AR L T B Pl Ad
Zengmot. Fig. 1 Transmission Electron Microscope (TEM) image

D Zn By REHWT Sm-Fe-N & Zn Ry NG Z/ERIL7- & 2 of Zn fine powder fabricated by Hydrogen Plasma Metal
7, HPMR JEI7 & 0 {E8 U7= (ERASE - B0R0 Zn Bk &V =Ry gy Reection (HPMR) method.

IZBT BDIRIEIITHR 33 kOe IZEEL, HIRD Zn YR EZ AW TER L72R Y RGN, W B 2742 &0 gno
72, 2512,180°C TH 15k0e B2 ARG HT D LR yhoiz.

E i

Sm-Fe-N ##RE Z#RMILTAE X £ L7, A% TERXSHBRIZELR L B ET.

FT, RERO—HE, ESFERERIENT = 2L X — EEH TR RS (NEDO) LGt RKREE T a vy
R RS B B[ @ 2R T — & — FARMA BRI R 7 1 ¥ = 7 s (MagHEM) ] 72 5 ONZ, BHiFE(16K14431) TEH
~HDThD.
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(TDK #Rz4t)
Synthesis of MnAl alloy powder by Ca reduction diffusion process
S. Sato, S. Kadota, S. Irie
(TDK Corporation)

IXU®HIZ

-MnAl 13 1958 BRI FE R S Y, 1980 FRITIZRPE(L « PEAEIT LD LT 2 LA IR 52 &> 2 Tk fi b1 6t
ThbH, LNLARND, ZORKEMIIE - FEHRIC L 2HG T 22 FR-> Tk v, Bikd 505855
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-MnAl O &GS D —2>D TR E LT, RFORMER H D, EEE, A D=7 aA o 7EICBNT
PERLES L7 B6H1 72 MnAl BB RICEWTRECE YL 0 b R & 2%/ 48 k0e BN ST\ 5 9, 22T,
21X MnAl B8 KOO DD FELE LT, BIILBIEICER L CHFREEIT - 72, AFEETIE, Ca
BRICYEREIZ L0 AR S 472 MnAlL &8 R ORERFEE K OIS IZ DWW TS 35,
ERGE
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FEL, R—L IV TRA L, BAREZEZBRISE-%ICERE Ca 7 L—7 2z, Ar ZEIHKOE IR
T 1100°C2h OELEE 21T\, N LB EZ 5 & H L Ar T ARG L7z, =Dk, B o7=ilklo Cao
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%ﬁ%% 40 CaO CaO

Fig. 112, x=50.0 - 57.5 [ 451) % 1100°C2h HLFR % D FkHT sl ] AT e
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CalZ X 2EILRISIZ L VAR S H Ca0 12Nz, MnAl &4 FH 3 25 ,J e ob ||y X=B55-0
BER SN TVD = Enbad, 155z MnAl 440 & LT z 20 F
I3, BB X BRI T & 5 e-MnAl FE=Ct-MnAl 73 g5 | B o x-s25
MR IND— )T, KIRZEFHTH 5B-MnAl (MnzAl,) FHX 10 _—Ju__J N LA
v-MnAl (MnsAlg) 41 % e Sz, IRRZEMIT, x 2V/h S0 os | L. x=s00
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1) H. Kono, J. Phys. Soc. Jpn., 13, 1444(1958). 0 —600°C0.5h

2) A. Sakuma, J. Phys. Soc. Jpn., 63, 1422(1994). -40 -20 0 20 40
3) T.Ohtani etal., IEEE Trans Mag., MAG-13, 1328(1977) Magetic field H (kOe)

4) Q. Zeng, |. Baker and Z. C. Yan, J. Appl. Phys., 99, 08E902(2006). Fig. 2 MH curves of annealed samples (x =55 )
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Do XEIZ LV ER LT Fe-PtEBEAETED 7 T v 7 1KIH

PR, AZHlith, BEA B, ERORES, &iE&Eh, TEFIER, kiR (RIFKT)
Reduction in cracks of Fe-Pt film-magnets prepared by an electroplating method
Takeshi Yanai, Junya Honda, Ryo Hamamura, Taro Masaki, Keisuke Takashima,
Masaki Nakano, Hirotoshi Hukunaga (Nagasaki University)

[TLC&MHIZ
Fe-Pt WaA IXENIZBERUFHEICINZ, @O EMESCAERE A2 A T 72 OEF - WEHHT A 2A~DIEH RN
MfFEhd, Fx 07 N—1TREIC, KABAREOER - RIS 28 7B - 1L L %5 Co-Pt
RABRIERICBE T 2 et 217V, EEMEZAWEEED - &35 (pH =8) 7> B{RELS 800 kKA/m, &S
1 um FEE D Co-Pt iz FEH L= Y, &ilfF~ 1, Co-Pt 54XV LATFIESK /DO @\ Fe-Pt £4:127C,
DOV U _R—A LT HBEREAND Z L, Q- T 1AICm? O & B E 45 L 72 & Eikikx i
WHZ L, BREREREIIRRLEET 7 a—FIc kb, JEX 20 um fE F TOEREA LI X URES ) 800 KA/m
&W@ﬁ;ﬁﬁf‘z FEMEORB A FEB L 2, BRI LV EREZFER L7200, BULEE% OREIO#£
%L D0r Ty s REHIE N, TORBALERRRTH T2, 2 Tﬂﬁnf I, %*};ZO)@*E ZEBEL,
77/7ﬁﬂ@7 HEBRT LD TEORRERET S, e -

EERAE

Fe-Pt LD RRIFICIE, Y= b P T 2 A4 (109/L), Filgsk, Hh
b7 =0 A(Q259/L), 7= E0g/L)E NV, FifggkElz X -
THERA A % FesoPtso (ZFHHE L 7o, BHMRICIZ Pt A » =2 %, [2tRAE
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IR 70°C, B 1 Alem2 DI TEBID » £ 217> 7,
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FRELER 2 Jifi L 7=,

RERHER

Fig.1 |2 Ta FEHUIC s U 72 BVILER % D FesoPtso i & Cu FEHRIZ A%
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HRERAWDZ T Iy 7 BMEBT B ENTHEND, EOD / :
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0 NiSBHIIE Cu B L 0 b4 T2 T v 7 BUVKERE o Te, & SEM mages of the
BRI FM AT 5 720, FHEHA S RaAEUEG L, EMROMREESR L annealed FesoPtso films.
DOBRREFRI- & 2 A, BIEESRN 105K L0 b K& 75K (Co, 1000 - e
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. . Fig.2 Coercivity of the annealed
1) N. Fujita et al., J. Magn. Magn. Mater., 272-276 (2004) e1895. FesoPts films as a function of Fe

2) T.Yanai et al., AIP Advances, 6 (2016) #056014. content.
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Effect of target composition on the barium hexaferrite (0001) thin films

Ritesh Patel', Yuma Ikeda', Sonia Sharmin', Eiji Kita"?, and Hideto Yanagihara1
Y Division of Applied Physics, University of Tsukuba, Tsukuba, Ibaraki 305-8573, Japan

? National Institute of Technology Ibaraki College, Hitachinaka, Ibaraki 312-8508, Japan

Barium hexaferrite (BaFe,0,9; BaM) is a magnetic oxide with the magnetoplumbite structure which has a
hexagonal close-packed (hcp) oxygen frame-work structure [1]. In our previous report, the BaM(0001) thin films
grown by using stoichiometric (BaFe,Oy9) target shows lower saturation magnetization (M;)[2]. The reason for
lower My is due to change in the composition ratio (Ba:Fe) in the deposited thin films. For applied purposes, the
high quality thin film growth technique is required to achieve large magnetization comparable to the bulk.
Nevertheless to say, fundamental physical properties of a film are strongly dependent on chemical composition if the
film is alloy or compound. In the present study, BaM thin films were investigated by changing target composition to
observe the effect on the magnetic properties.

The barium hexaferrite (BaM) (0001) epitaxial thin films were deposited on an a-Al,O3(0001) substrate by radio
frequency (RF) magnetron sputtering. Barium-rich (BaFe,O,) target with a diameter of 68§ mm was used. The flow
rate of Ar was 10 sccm; total pressure inside the sputtering chamber was maintained at 0.41 Pa. Before the
deposition, the substrate was annealed under vacuum at the growth temperature of 800 °C for 1 hour. The RF power
of the sputtering process was set at 50 W. The BaM(0001) thin films of 23.5, 54.7, 73.6, 104, and 140 nm
thicknesses were deposited. The BaM(0001) thin films were post-annealed in the atmosphere at 1000 °C for 10
minutes.

Figure 1(a)-(f) Shows typical §-26 XRD patterns of a sapphire substrate and BaM thin films of different thicknesses
after post-annealing. The dominant reflection peaks are (006), (008) and (0014), which indicate excellent c-axis
orientation. However, at a higher thickness of 140 nm, BaM thin film shows the additional peaks supposedly
assigned as (105), (207), and (315) with very low intensity. It is also found that the value of the lattice parameter ¢
of the BaM thin films deviates from its bulk value 23.18 A [ICDD PDF 01-084-0757] are shown in Fig. 1(g). In all
samples of BaM(0001) thin films using the position of (008) bragg peak, the obtained value remains in the range of
23.1 to 23.18 A. This indicates the crystallites of the thin films are under some strain. The BaM(0001) thin film of
thickness 104 nm shows saturation magnetization (out-of-plane) of 379 emu/cm’, which is comparable to that of the
bulk value of M, = 380 emu/cm’ [1]. Although the M, in the case of stoichiometric target thin films remains almost
constant (~300 emu/cm’) for all films [2]. The increased M, suggest that the strong dependence on the target
composition. On the other hand effective uniaxial magnetic anisotropy ( K,*™) shows the similar trend in both cases.

.
T T T T L -
6 _(g) BaM bulk M, = 380 emuwem - 400
-y T T T T T g 5 * @ - * 4
@ g - d300=
%3 g g g & e Ak . B g
s % =] % - 8’ § P 5 = BaM bulk K,, =3.25 Merg/cm B
EIPE P 8|38 3 ¢ 3 ¢ °F Nl
= & & |la 8 g 8 m i R Y e o -
= : El = = < K _ %! 200
= v o |+ & st 0] - 1F ]
S . o.¢
z = 1 (e} ‘g 2321 BaM bulk Lattice constant = 23.18 A_]
'z \ =1 (d) < i A
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£ | — . ©] E®'T Ot
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Fig. 1(a) XRD patterns of a sapphire substrate, (b-f) XRD patterns of BaM thin films with thickness of 23.5, 54.7,
73.6, 104 and 140 nm after post-annealing, (g) Plot of saturation magnetization (M) (out-of-plane), effective
uniaxial anisotropy ( K,™) and c-axis lattice parameter of BaM(0001) vs different thickness.

Reference
1) B.D. Cullity and C. D. Graham, Introduction to Magnetic Materials (Wiley, New York, 2009).
2) Y. Ikeda et al, The 64 JSAP Spring Meeting, 14p (2017) P10-52.
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La-Co EIAM KL 7 £ 54 b D Co DAili - AE: 'Iﬁ

9Co-NMR 2 X A%

PRz, RN, Wi, MR, SR, A, C Meny**
(BURL, *JET-JI58RE, **IPCMS)

Valence and spin states of Co in La-Co cosubstituted M-type ferrite: Co-NMR study
H. Nakamura, K. Takao, S. Okazaki, T. Waki, Y. Tabata, H. Sakai*, C. Meny**
(Kyoto Univ, *JARA, **IPCMS)
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&, AR ED 3 FMoEE2EMENns (HEYA F2Y 3 bl Ed3) 5, FrICEEBEE (90
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Observation of Spin Flip Transition of Ca-La M-type Ferrite by ’Fe-NMR
K.Takao, K. Uji, T. Waki, Y. Tabata, and H. Nakamura
(Kyoto Univ.)

1 5]

AN 2 750N 4 b 7254 MB7 254 b) & c iliDRMLASEO —BE T2 7 = ) BT, 2oL
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WALHIED 513, BMLREEA1AIC BT X MR 2 2 2 2L I L, @O —HKREER DS E, X ¥tk
B35 2 WALE B D) 7 & ZICH T 228, RRCTRIALKEI A IC 172 L SIS % 2 EWRENTH L, Hrldin
FTICMB Cala 7 =74 bEFEFHEO YFe-NMR HIEE % 1TV, MGT CRAMENEL T2 2 2 MELTWw3 Y, Kiff%
TIE, X ¥R & RS OB 2 BRI R 2 72 o, BESSEUREZ VT BRI 2 AL IR kG 75 F0 0 ST Fe-NMR A
X7 PAVHIERIT S .

2 REBRAE
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Wi TH 272D AT FVIZ 1 AR LB NR L, —T7F, # T
BE— A P A CHMNICHC & 2a, 4R, 4f F4 F TRBIHED 72 »(E | T=4K 1oT]
BONREHEON, 12654 b IS B 73513 3 KR L A v
T2, 2%h, AV 7V BRI I LRZRLTVS, 2 W
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Study on magnetic properties and local structure of SrMn,Zn,,-W-type hexagonal ferrite
K. Ota, T. Nakagawa, Y. Kobayashi*, A. Yonaga, S. Seino, T. A. Yamamoto
(Osaka University, *Hitachi Metals, Ltd.)

HMEBM
7 =T AMEA L AR AN LN R E R R 2R 2720 B2 — AL TEZLFIHAIN TS, SiMe,-W
7 =5 A1 (StMesFeg0y. Me? 2 D& JBA A2 ) 1Z. Me? = Fe®* D334 VSt -M 7 =5 A1 (SrFe1,010) KV H
FOREAL AN 10 %orm< . B VEREFRIL S-M LT 25 A R [RlS 707200 | IR OBEAAT IS L TR S LD, Fe? khd,
MnZ IR T — A R REWZEI2E A LT, StMnFe,,-W 17 =5 A SO R FIRE LA FAA L . Mn OB # 8 H3 %
BDIZONTRALIME F 322858 L= 2, ZDJREEL T, & 7 HICIBOT M2 E, #70 AE A M &
BT DI0EEL T, £ T XU AE YA MO S IRBEND Zn 25 E#HRT 52T Mn 27
TAE Y ANMIEHEE, Wiz ESE 5204 BEE LTz, AMFFETIL, SIZnMn,,-W 17 =5 A kO Wyt RTAf &
Zn & Mn O G AROFENTIZED R MEE SR T & & O AH B BIFR 2 RRGEL 72,
=B
FEDY SrZngMn,.-Fes0,7 (x =0, 0.5, 1, 1.5, 2) £725 59512, a-Fe,05., SrCO5, ZnO., Mn,O3 ZFF &L, R—/L3b
() T2 h iR A Uiz, HR LI IR G FUBH HIHIZ A L, BERIRE A 1523~1623 K, KXU7ET 10 h BERR AT o7,
BHNT-BERLHIZ OV T, PPMS (Quantum Design) Z VT 3 K Db % , #&E VSM 2 W T=RIE TR
PERER & R L 7=, £, HU B rabal o BLES2 THUER JE X AREIFTEITUN, U— U MEHT IZ CREE R 2
FEhtiL7=, IHIT, SPring-8 @ BLO1B1 T, Jialsk X AR & (EXAFS)HIE % Eht L 7=,
EBRER
LICHERIU 72 5 3B BUR e X BRIEIHT S & — A m T, 8 BE ST RREOD i O U G X AR EHTRIEIC BT |
W BB R & R R 5B M ERI CE T D2 e b7z, X 212 Zn OE B EIZH T2, 3 K Ofafifi b s=iRo
MRS O R T, Zn OEBEEOEINIAEW, TR IZHE MUz, ZOZENL XTI AR A A~D
Zn D EEPRBIT, Fo, BRTHERS T x = 1.0 OB ChIMES e o7z, K312 — ML Mg B 157,
n OEEHOEERT, ZORREND EX DAY ARAD Zn O EEREBENT, Y B, EEHE X
BRIEHT DV —h UL MiHT & EXAFS ICEVFHTL 72 Mn & Zn O 5 A YA M EREPPEL ORI O W Tl 5,

140 1100 1.5
3600 1308 1080, _ 125 o —gde(down)
2 AwE 5 ]060% ER! e
Z 2400 = B 3 ‘
< x=00 , | L < 104058 & 075 5
5 £=0.50 LA L g 2 T L oMy (down)
Z 1200 x=10 = 10202 T o5 p ’
E | N il £ = / E
— - 4 & 10002 ) 02| .0 a’ L2k(p)
EETINE DY, YT ’ SRt
L P Wt hseyrvyvy v 2T Aat)
20 25 30 35 40 45 90. 980 Om----- B -
26 (degree) 0.0 0.50 1.0 1.5 2.0 0 05 1 1.5 2
AT %15 o InBHTE
Figl. Synchrotron X-ray diffraction Fig2.Magnetic properties of Fig3. Number of Zn per formula unit
pattern of SrZn,Mn,_,Fe 0,7 SrZn,Mn,_Fe16057 in SrZn,Mn,_Fe0,7

1) # BN ¢ KARA -BPEVRNF LS -, pp.188, 2007.
2) KH EH: BiEmRibaemaimEgzESs k28 FEEF RS (2016) P.15.
3) MUk EE: AAMSKYSHEBEMES Ak 28 FEKF RS (2016) P. 141.
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Fe-Ni b - T EOBIKEFEIC 5 2 DAL A A2 DB

BIFRGE, HREER, =W, O, siBEh, hEIER, kiR (RIERE)
Effect of chloride ions on coercivity of electroplated Fe-Ni films
Takeshi Yanai, Kenta Sugihara, Kazuki Koda, Kazuki Eguchi, Keisuke Takashima,
Masaki Nakano, Hirotoshi Hukunaga (Nagasaki University)

[TLC&HIZ

Do JIETFEIR - HIETCHRIENFRETHY, EELEETHLZ s, BERIEROFELELT—
DELREIETETH D, AFIEETIIINETIS, B2 B EE 10-20 um F2HE O Fe-Ni Rk
Do ZPUZBA LT, Hix et - 2T CTE 72 12, TEMR NI Do X TIASHWLND T v MAT
1%, BB Ni O RERE(LINGI D=9, Flx 13 b= > 7 vie EE2ROTHELA o R o 2~ s
Bo )T, @R A AT EBEONTIE N ZHEMEED 2 E b HMLNTEY, MAEABSE
Hi{i & 4 2 RBENEIR D 6D > Z PEORKE I T A A N B2 Z T 5 L PHEEND, T’x Db o X EME
FLBFRICBW T HEEBMIC Ni 205 2 Enn, bAoA 4V iiMKEEceEE2 525520605,
I TARRTIE, Bt A A U REEEL SO I D Fe-Ni A ERL L, ZVLERFIE ORIE S D2
G 2 DAL A AV REOFBEE R LD TEOFBRERET 5,

EEBRAE

Fe-Ni RO ERLUZITEENLD - TEE H 072, Ni X0 Fe A 42 OMGIRICIINEE = v 7V, ftfesko b
BAEH L7, HALERITD - ZIRNOEAMA T UV REZZCIE LD, fggkz &84 2 T
ZTc. ZOM, Do XWITIZZ = (10g/L), BV F MU DA (5g/ll) BELUNaCl (50g/L) Z#Us

U 7z. BBARICIE Ni Bz, FERiIE Cu #ia vy, 15X5 mm2 @ 40 [Feso, - 40-y 1) |[Nacl 5021 |
FexNizg I8 % Cu i ISR L7z, BIE AL 0.2 Alem?, IR I E

= €97 N1
[ 50°C, RIS min & Ui, WBSUEESEE Bk £ | ——  , m
f#4% D FEHT 300°C, 60 min 0 ELZE hEVILEE % ffi L 7=, R o |

&
REAGER ® | waLTE i

Fig.1 (ZfR1E ) DR LSRE L BRI 2 R 37, Fig.1 IZITBVLER | o

BT D% 1 Ui, HALSREHIC & 2 IR O 212 B & 0 © .
T, FexNig T DR T o7, BMLELETOREHZ B W TIX 0 10 20 30 40 50
YA SR B O BN ARV MERL ) OB R X pu, BULERsg13E BiE#%E v (2/1)

FBOMEER Lz, ARERELY, BULEZWRWES3sE  Figl Coercivity of the as-plated
{EEKEHA D72 (AL A A AR o Xy FeeNive films and the annealed ones as
o . o . . a function of FeCl; in the plating bath.
AEHERDMELRESE 1 2 15 D BR D DITAFITH D Z &R bho

7o Fig2 I XRD /8% — & v = T —0ORM BRI L 7= S 26 Fey:Nisg || NaCl : 50 /L
A% DB O RERRIE &R T, BULERT OB I, Mk A 24

AW DME IR A8/ & < 72 BB VG B, B Ak gg;.k\\“mtaxf%f%
7% as-plated RIE CORMBBEN G LIz L EZDND, £72, w0 o0 ]

AL A A PN OIS CBLERE ORI IT/ N & il & Ao ﬁlé .

Too THAUD ORERIE, AL A NEBEREEER S 2 a8 [ ‘- .
CHBE G250 AL TEY, oML TR 167 RILIERT
TERET 2k L T D, 14 (') 1‘0 2‘0 3‘0 4‘0 5'0

L 2PN BILEE (L)

Fig.2 Grain sizes of the as-plated Fez2Nizg
films and the annealed ones as a function of
FeCl; in the plating bath.

1) T. Shimokawa et al., IEEE Trans. Magn., 48 (2012) 2907.
2) T. Yanaietal., IEEE Trans. Magn., 50 (2014) #200703.
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i EE Fe-(3-7)Wt%Si & 4 DR

TR A [LURTASE> A & AR BT T AR B S R RS —*** FE R IG5 HIPx* i LI
DR BB N 1] 2 ST
(FILLRAEA AR L TUM & B > L LR > UK B L
ok 1 R FEHEMEREAR | > qig ] UL T 5 & B FE AT
Magnetic Properties on Fe-(3-7)wt%Si alloys using High Purity Metallurgy
S. Nakagawa, K. Matsuyama, |I. Sasaki, C. Kaido, M. Takezawa, Y. Horibe, H. Era, S. Hata, S. Kubo,
T. Ogawa
(****Kyushu Inst. of Tech, **Kitakyushu National Coll. of Tech., ****Kyushu Univ.
*FxxE*Kagoshima Univ., ******MERI-FITC)

[ZCHICT EHFBMROFEN OB efitt 2155720, TORAEETHD Fe-Si & & mEL L, 4
PEZFIRTE -, B D TIEEHE Fe-(4-6)Wt%Si A4 DR Z LT IBNT - B2 L, S OICHEEMERE
LT&7=29, L LR, ZOMEEME TIEREgR LTV 5 Fe-3wt%Si & 0 bl ft B DO RREE R E 2+
D LVDhILTN D Fe-6.5Wt%Si 1Z31T 2 mfli L D ZR R D hr> TWhiew, ARHfETiX, mifliE Fe-3wt%Si,
Fe-6.5wt%Si 35 L UF Fe-7wt%Si OB A /ERE L | JIE - MjMT 95 2 ST K 0 | BRI Ciam S 41 D rEkc i
TOBEMECIC L 2R AT L, Frizekkm BERICE T2 HE2 M E L,

EERAE FBHER T ER L OBERIE HFIEIRTR Ve R U Th 5, TOR TN L3 B % Kerr
SRR CRER ZFENEILR L T2, & BT Lorentz T TEMEEIC X 0 BEX R BV 2R3 L OSSR IR E 21T - 7=,

EERREER Table 1 [ZHEAHIE L 0 5 SN TR, 60 HZ ICBI1T 58 2T U v R, R RKBWHR & O
KA R, BB RURAE & LT 6.5Wt%Si & A REI N Ik bEN D721 T < ERiE I L0 FREs M L
TWAHELEDND, Si &N WD 5 6Wt%~DHINNZ LW EREE S E RS — B IZm E L WESER &b,
TWt%Si & A EHI RSB ENME T T2 00, RS A7 U U AT 6.5Wt% & A TH Y |, Kk

PERELE U CRIBEEDRN S D &5 25, 5B TIX A S REKURRE O M 22 SRAT O X O B RFME~ K § 8
b EEm T D,

Table 1 Magnetic properties of high purity Fe-(3-7)wt%Si

Si content Coercivity Hysteresis loss Max.permiability
(A/m) (Wikg) (X 10°H/m)
3wt% 14.96 0.750 8.14
4wt% 14.64 0.742 7.87
5wit% 17.50 0.704 7.05
6wWt% 10.64 0.507 9.96
6.5Wt% 7.76 0.389 36.80
Twt% 7.70 0.482 3.56

HEF K DO—IL, SCGRREE T ) 727 /) ao—7 5y M7 4 — AFERE L U CIUN KR PR s
BTy N7+ —ADKEEZ T CERSNE LT, £7-. BEoMieEaE FHEmELEH ST e
W RS RFEBARB B E M AR & — s oWl s \ R L 97,

L ZDEN

1) bAoA F=b 538 HARSK AR PR HEIZEE 2aE-7 (2014) p. 85
2) Z.Leietal.: Physics Procedia, 75, 695 (2015)
3) Z. Leietal.:J. Magn. Soc. Jpn., 40, 8 (2016)

— 161 —



21pC -7 FALE]  AARBASERTAIREE AR (2017)

7 )L 7 7 A FeSiB #EE -~ Nb #iIN%h 5

BUPRERE, BRI E], AROREEF*, BTHTE =, /MRIE
(ZEKTL, *KFK)
Influence of Nb addition on magnetic properties of FeSiB thin films
Y. Takeuchi, Y. Fujiwara, M. Jimbo*, K. Maeda, T. Kobayashi
(Mie Univ., Daido Univ.)

FLC®HIC

T E/NT 7 A FeSiB @I mfd b 2 R~ TR ChH Y, EiKa —27 OFLRMETHD. L LIk
BEBNPRKEL, FHEELU TR EAOINMTRICEAIND IS X BEKEEDOL LR E SIS, FeSiB
HEHTIT Nb ORINC X W BEEEENAL T2 Z L3 mbnT D P, AFFETIE Nb Mk z2 b S8z
FeSiBNb A (FR L, ZOREKEHE, WHELZFHMI L 7O THET 5.

KEB7GE

RAEIZIZDCRF~ 7 % bm A8y 2 ) o ZAEE 2 L7c. BIEEZEEI35.0X104Pall FTH Y,
A8y H 9] AEITAr0.43PaTH 5. FerrSiuBoti 4 LICNbTF v FZRlE LG X —F7 > FEfiL,
NbF v 7 O¥U L 0 A S L7, FERIIESIA00 2R L TR0, RERERMA L. mEh o
HRIRERTZE Y FEOIREZITH-10°CTH -~ /2. FREITHIB00nmTH Y, K HHIZI1TSisNaZ 20nmHAEFE S
TS, MR A~OMTITY 7 FA 7L 0 ITo 7. BALFREIZVSM, & IXXRD, HafnmsaE &5k
(T ZIETRIE Lz, BRXBLZIZII RO 2 7z,

100

EBRBER

1 {2 Nb 0.0 - 10.0 at.%a B O FR1E ) He OEVLERE FE (kA7 %
Y. As-dep.DFEFTIL, MR Nb I L & IC He 1343 %18 o
M 5. EORMEIHEULEE L & 1T He X L, 350°C 725
550°C THe/ME(Hemin)Z R L TW5. 6O RIE, RERC \
BAINTISNPBNBIC L VERMLEERTHDLIEEZONS. LT
fAFIfE L 4nMs 1X Nb OHANZ & & 720y, 14kG 25 8kG F T
L7z, 72, ¥_XTORBICEBWT, #Ef biEE LI OB ¢ ¥ d
I3 4nMs (2K X R LI R B d o 72 T e me eo

2 1% Hemin @ Nb fHMKEIETdH 5. —ERRIC OV TIE, Temperature('C)
as-dep BB DO FIFIRE T EHAs 7k LTV 5. Hemin |3 Nb5.4at.% % Fig. 1 He as a function of annealing
TITHFNCED LT 8, BT RE 22 idhonszy., & temperature.
72, As®H Hemin & REEOMEEZR LTV D, AsDZE(LIE Inomata 04 2

LRHE L TWDLRHERLFERRTH Y, HEEIZHB WO TH Nb BAsDK 034, A o z

BRI TH D Z E03D 5. Hemin & as-dep. iEFDAs DI [E]— E; 02 A o . g_

O AR LTEY, NbHIMZ X% Hemin DAL, as-dep itk £ o1 : “ 1 :) )

OASICHIET % AR B 575, & BICREAALETHS. " ; 0"
5 6 8 I

R, AR T L OB, (RSB L 5
REBEOFHRED DT THET S TETHS.

Nb content x (at.%)

Fig.2 Hc of optimally annealed
samples and As of as-deposited
&k samples as a function of Nb content.

1) K. Inomata et al.: J.Magn. Magn.Mater.,31-34 (1983)1577.
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PRI BRER HERRIZ X DFeR T BV 7 7 A5 O mHR T Ak

BOEAT, A AR, CERE BT, BRI B, KW ST
CEMRE, "RERIESIN GG 2 —)
High resistive layer formation of Fe-based amorphous powder surface modified by acid solution process
N. Yabu", K. Sugimura®, T. Sato”, M. Sonehara”, H. Mizusaki™"
("Sinshu University, “Nagano Prefecture General Industrial Technology Center)

1

[Z LI

AR, A A v F 7 K ON HRFLOFHHZ A3 % SiC/GaN /37
—TNAANFERSINTEBY, A vTF 7 EEEEZ MHz # 2L R
AT 5 2 & CRRhE L /N E AW N 5 DC-DC =2 3 —4
DERBHHESND. L ARG, $E kHz # DC-DC =2 > /38—
WWERAENTHWDHHE A FaT7=e Mn-Zn 7 = 7 A g EOBLLMEN _dpm
MHz #5241 5 2 7 CHIT % 2 LR Ch Y, NZn 7= 74 b LR o paticle by acid
VAMOEI DR W ODNEFTH 5. FEH DL, MHz HBLOHEHE  solution process.
LCERTENLT 7 A58 (LY Fe-AMO L Riik) & =R % 4
JEMB AR DBERA LN AL KDy ML EIRE L7z D2, Jalad o Fe-

Concentration : H,P0, 5 % HCI 5 %
T T T T

AMO i 7% 51 CHER 5 I HEOTIH 2 HOIC, Fe-AMO Fi 7T (1ot A
DRIV AT LT 2. ARCIE, BRSIUOPRE S 5 ot ot
(= ko T Fe-AMO KL 742 AL L 1 FAEIC U TS T 5. e e

Intensity [arb. unit]

H,P0,-6 h :
TR reme AL
FERIZITAKT b~ A RUETER S SEEPRIES 2.57 um @ Fe-AMO i

¥y (Fe-Si-B-C-Cr) % HA 7=, BAAWZALEIE As-made Fe-AMO ¥R

n 1 n 1 n 1 L
740 730 720 710 700

DOV VB L OEBAEN NS S, Y RS A Z & T Fe- Binding Energy [eV]

AMO Ki 7K M D Fe NEME L, U SR ANH L. 20, Q%@wﬁglwm%
- L e s tration : H;P0, 5 %,

HARRILERS % = L T ) CRRBRA VAR, DR Lis. U VBRI O S Y A T W

1% 0.25-6 [%], ALEERFRILZ6h & L7z, HEER/KIAR OBEEIL 2-5 [%],
ALERRER] 1 0.5-4 [h] & L7=.

EERER { N_ | HCI30 min
Fig. 1(C U U RALEEZ 5%-6 h, HEFRILHLZ 5%-4 h O S TRAHIK e e HgPOsB
JLFR 7= Fe-AMO K- (BT, WAL Fe-AMO Ki7-) OMiifi SEM N e

HCI-4 h
HCI-1 h

Intensity [arb. unit]

% 7. Fe-AMO KL TR HIC 2 OB NHR STV D - LA 110 105 100 %
BTED. NEIOREEIT Y CELEE, SMI ORISR I L 0 Binding Energy [eV]

(b) Si-2p spectrum
S AL D . BRVSIRAVER R mEAIC L 5 Fe-AMO ki f-ZFm O @it Fig. 2 XPS analysis results of surface-

IZ Fe 72 5 TNC Si OFBLMER N T 5T 25 L 0% 2 Jic 3%, Fe- Modified Fe-AMO particle by acid solution
20 B LV Si2p &% —4 v Mz L XPS 12 L A EEM & L. Fig. oo

2 |2 As-made Fe-AMO FiT-, ¥HGALEE Fe-AMO Ki ¥ D XPS /34t 4 7<3. As-made Fe-AMO ki1~ TlI 4 )&
Fe & Fe bt —7, Si,Os 2T\ Si b — 7 NEIIS LD, U VERILERIZ L - T4 R Fe B — 7 3H
Je L, Si B SiOL 1270 B . F D% DIRFEYSIRALIRIZ L > T Fe bk D v — 27 RNk 5 & 41 Sio,
E—BRELRSTWDLZ ENyhD. LLEXY, BEEAEE R EMIZ LY Fe-AMO hi1#&E1X SiO, T
BbNTHEY, BEFEENER SN TS Z EARREN, BOMEE LIS AICiERZ Mk X, 8
BEHNEETE5EE26N5.

BHE R

1) R. Hirayama, et al., Papars of Tech. Mtg. Magn. IEEJ, MAG-16-240 (2016).
2) K. Sugimura, et al., INTERMAG2017, BU-05 (2017).

3) R. Alfonsett, et al., Appl. Surf. Sci., 70-71, 222 (1993).
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ST CMOS 7 A Z1Z K 2 ISR BF I X BLER 2L E O s P RE b
ORE K, *Fk M (AT —7, KT

Improvement of Wide Area Longitudinal Kerr Imaging System by Backside-illuminated CMOS Camera
S. Meguro, *S. Saito (Neoark Corp. , *Tohoku Univ.)

[FCHIC B X[, HEREREREOMRTE & L THZ R LF a0 RD 5T
W5, B —REERIC LD TR F —a AFBIOL S NLERZETHY, b OENRIILER
BEAMEKBICH L TABTHD. ZOMBEICHLINLT A RCEAENDLT T T 7 AE#ECHZ MK
DORESENEE TH D, Hx 1L IS ORMEME OB TEMRNT (A H 72 Bk 5 1k ik RE 2 A3 5 IR
PERBEEE AR L CE 212, ZoEETIIMINFREAA—VA Ty T7747 (L) ZHNDS
ZEIZRD BT A= VA —F— ORI LR RBIE 2 ATREE L. LA LS L LIS THh Y, %
M FERERS L OVSIN 23 L LOPERRICAEA SND 2 ENEER TH o 70, Iill, WIEE - K26 o 2w R
(BSI)CMOS oW —Z AL TEMI A TN EKR L TE. £ZTBSI-CMOS 1 XA 72 HnWbH Z L2k
O AR B X A2 O IS E b, m o fERE LIS K OVR SINEZ T o 72D T T 5.

RPHEL  Fig. 1 (T (@) RO L LERAWERSER E (b) BI%E L7z BSI-CMOS 7 2 F12 X 5 %R RT.
(@) DRERDIEEZRTILZ CCD A A T DIRGEN U3 A F L/NENTD, ML ZBLORH®BL > X L2 12
Lo T 2B fFITHi/hENTBE L LOZ ISR SE, HOhBE Y L—L 2 X L3I2L Y & BT 28 fF12HiH
LR LT D, —TJ7 (b) OAEIBE%E L7252 Tlds M /1.2 4 »F @ BSI-CMOS 7 A 7 =8 H+ % =
LICEOL U XB OB L U X R ICE s TR ENTBE LILEHWS Z R BEERBLTWS.
BRA  Fig. 2 ICBIEHRE L L TREREBOEEBLZYEIRT 272025 4 VFH T AT 4 A7 ITHE L724%
i dh FeTaN I8 A F W 7= BRI BLESKS 2o~ 4. Fig. 2 (a) 1268k D % (Fig. 1 (a)), Fig. 2 (b) X4 HIBEFE L
72365 (Fig. 1 (0) IS E ViR LR THD. WIFNbE—OBXAZ#BLZL TR, ThEh, 100 #
DOEBFERICEL Y /A4 KA Y, SRS EHINE & OSBRI X > THRUADIEROBREZIT> T
WD JERIEE OWLEF S 14X 105 mm Th 2 DITxE L, BFEEE OTLIEF I 16.5X10.3 mm Th Y it T 17%
JRREHE SN TN D, FTz, ZERGMFEEITR 2 6%, SINITK 45 ELTWD 2 & HEND b,

AT CIIREM RIS T 2 D FAZ OV THHE T2 TETH H.

BE Lk
1) S. Meguro, S. Saito, K. Akahane M. Takahashi et al., Ann. Conf. Magn. Soc. Jpn., 14pF-3 (2009), 7aF-10 (2010).
2) S. Meguro, K. Akahane, S. Saito, AIP Advances, 6, No. 5, 056504-1 — 056504-5 (2016).

(a) V3inch
CCD camera
(b) /1.2 inch
L3 f= Backside-illuminated
CMOS camera
i (BSI-CMOS Camera)
I L
L1 p N L1 p EAR
LED = L2 LED o N
....................... eV A A ‘
Objective Objective j
lens lens i
|
Sample Sample — i
Fig. 2 Domain images for the FeTaN thin
Fig. 1 Schematics of the wide area longitudinal Kerr imaging system of film without field obtained by (a) CCD-camera
(@ CCD camera with 1. I. system and (b) BSI-CMOS camera system, with I. I. system and (b) BSI-CMOS camera
respectively system, respectively.
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Fe"-Ti*", KON APTEH#L L 72 BaFe 2019 DVERL & O KURFE

KPS, MRS —. FRE
FEKRT)
Synthesis and magnetic properties of Fe?*-Ti*" and AI** substituted BaFe 2019

%2

FALRl  HAMK SRR (2017)

A. Yonezawa, K. Kakizaki, K. Kamishima

(Saitama Univ. )

M Ba 7 = 7 A ~(BaFenOw)ld, KAWAMELE LTH
WHILTWD, ZOfEsEEEIZR 7 1 v 7 ((BaFesO11)>) & S
71 7 ((2Fe;04)*DOFEEREIE TRk T& | Z O I3IE
WIZLET2 20D Fe¥ % 2, 4 iOBBRERA A28
TEHBETE DD, KRFFETIE FeX-TiYY BL AP TC Fe¥ %
BEHL7-MABa 7 =7 A FEERL, ZOMKENEEZH
HL7-.
2. EBRIGik

}E*il'*ﬁj\(BaCO% TiO3, a-Fe;0s, A1203)7L5R7“I3 R/ N5
(BaTixFesxALON) & 70 D KO ICHE LT, 26 2 lnURE
L. 1200 °CCHERL L7z, JBERK L7t 2 ilE 2R — L I L%
FANTmf L=, ZORT vy 7RI ST 1 v 7 R o
VI REA N EREL, 4FFERES L, IREMEKE
INERIE U a3 12 £ AN L (0.5 Pa), 1300°C CABER 21T
ST, FEELEE 2 AR XBREPTE CRIE L, KR IR ED
FUBHERE T3 H(VSM) & RS &1 T (SQUID)YE A G 2 H
WCHIE L7z,
3. BREBLUEE

1300°C TABERL L 723080 X BREIHF A2 K 1 1SR T, x
23 0~4 OFAPH T M BLfE A& BAH OB S H v,
SHIRCTHIE L72b iR 2 X 2 (2R”d, x=0,1,2 ORE
DOWALIZEIF L TR, FEREMEA 4 Th 5 Tivt b33l
B2 07HLLEAD & 3 ) =7 — A E DN RNIED 5
D, AEER L7 x=0 OFEHZB WUk XH 7= 0 2 8
DTN AS>TNWATZD, a2 =7 —MWMET L., @S
fEEPERK LD EEZ NS, —F, x=3,4 DRET
X B REALRITRD Lz, ZhUd Al BRI L - TRIFIRG
KE—AL IR TBHEE BT, TiA A DoAnEL
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Magnetostriction Behaviors of Epitaxial Fe;Cosy Alloy Thin Films Formed on MgO Substrates with Different Orientations
Kana Serizawa', Tetsuroh Kawai', Mitsuru Ohtake'?, Masaaki Futamoto', Fumiyoshi Kirino, and Nobuyuki Inaba*
('Chuo Univ., *Kogakuin Univ., *Tokyo Univ. Arts, *Yamagata Univ.)
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1) T. Kawai, T. Aida, M. Ohtake, and M. Futamoto: J. Magn. Soc. Jpn., 39, 181 (2015).
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Fig. 1 (a-1)«(c-1) RHEED patterns observed for Fe;Cos films formed on MgO substrates of (a-1) (100), (b-1) (110), and (111)
orientations. (a-2)~(b-2) Schematic diagrams of RHEED patterns simulated for (a-2) bce(100), (b-2) bee(211), and (c-2) bee(111) surfaces.
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Fig. 2 Output waveforms of
\/\/\ 1000 magnetostriction  measured ~ for
1200 Fe,oCosy epitaxial films of (a)
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