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Temperature Dependence of Specific Heat of EuSn,As,, a 2D
Antiferromagnetic Compound
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After the discovery of graphene in 2004, 2D magnetic materials have earned a great interest among condensed matter
physicists and material engineers due to their fascinating magnetic properties. The 2D magnetic materials have proven
that they are worth of investigating as they gave birth to van der Waals materials or topological insulators. They are the
type of materials that will introduce the new era for information and semiconductor technology.

The previous paper by R. Sakagami et el demonstrated that EuSn,As, samples were prepared from Eu ingots and
Sn-As pallets through a liquid phase reaction in carbon crucibles within vacuum silica tubes." The resulting crystal
structure of EuSn,As; has a sandwich shape where top and bottom layers are Eu, and SnAs bilayer is positioned in
between Eu layers.

After successful synthesis, heat capacity measurement was performed through physical property measurement system
(PPMS) from Quantum Design Inc. As shown in Figure 1, we observed that there was a sudden increase of heat
capacity around 24 K which implies that antiferromagnetic transition occurred. It is noted that the heat capacity of
EuSn,As; tends to follow Dulong-Petit limit at high temperature which means ultimately it would reach C = 3nR where
n is the number of atoms per formula and R is the molar-gas constant. Nevertheless, at sufficiently low temperature,
Dulong-Petit law does not hold anymore. It is necessary to take account for lattice vibration which is involving Debye
model into our formula to obtain a value of electronic heat capacity”, Sommerfeld constant. In the conference, we will
demonstrate a Sommerfeld constant for polycrystalline EuSn,Ass.
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Fig.1 Specific heat (C,) as a function of temperature for polycrystalline EuSn,As,.’
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Structure and magnetic properties of metal-ordered NiAs-type pnictides
Taito Murakami, Shin Saito (Tohoku University), Hiroshi Kageyama (Kyoto University)

[FCHIT  Blb=v7 /L (NiAs) BUEEIL As NS FREFTEL, O\ EERREZ Ni 28 Ho7-iidEx o> Tk
0., = (NaCl) B 1E &0 A C =R ITHIZR5E S DO ARFEFI &L THIHI TS, NiAs B E 1L NaCl R & 32
PROBERET DB MBS B OMEIET D20 . ZIUTE IR UTER < ZetE 2 R 3 aH Qb NiAs B
EIZBWTEBNERICERFLLIZG S L& B A D OB SR T ER SO N LN EIFFEND
N, OLIENIZNETHA T FARESB LUV O AN BOHNTEY, =72 ARICBWTE B ITHEN
FRFAL LT BNEFEE s CueioTz. Fox 13 HE & Mn DN RIS AL LT-=2% (K HfMnSb, & HfMnAs, D&
FRIZERBILT2728, & OfE i B L ORI OV TE 95,
FERAHE  HfMnSb, 3L HiMnAs, [EEFEICLOARLLT.
RO R EERFHTALDO 7 a—T Ry 7 ANIZB W T
FEWICEVES, Loy MbL7ZD06, ARENIZEZEE AL
800 °C T 24~48 FEMBERK L7-. DA 7- 2 At iy R e EH L X HRIE
P (XRD) W EICEVRIE L. &51Z, v rrbry XRD HIEETT
U, Rietveld fEMTIZIDAS &S fEHNT 21T o 72, BALIE, ERIK
FUlE IS X023 L 7= HEMnSb, 122U Tl P [al il
ATV, MR E I E LTz, F72, WIEN 2k 2 —R & U 25— Fig. 1 Crystal structure of metal-ordered NiAs type
HFH R AT o7, compound
EBRER  XBREFRIELD, S5 REEHT MnSb (NiAs BUREE) LREICAS T O RS2 &M
ST, NiAs BUEE (Z2EIRE P6s/mme) (2 ALOAVHIEIERI Rib e oT=. ZOZEE, &EITHED ¢ #l
FIANZERIZRFALL QDI ZRme 35, & BT NiAs BUA%E (22 P3-ml) Z{KELT- Rietveld fi#
W DfE BB R IE 2 FF > =7 X AN &%) HfMnSb, 5L HiMnAs, 3 FH 7= it amfr i 7= (X 1) .
WAL RBE B LD Arrott 7 2y FOFE RN,

HfMnSb, iE T. = 270 K (2B THBEMEIRE 2 i 2 (a) (b) =
FED Gl COBBIRIE NAs AR [\ i =
> MnSb (7. = 587 K)=° MnBi (T, = 628 K)\DH, D LY T <>
BIES, HMaSb,  —REARMEE ML TS | [~ it § e
&%iﬁfm. — 5T, 1&@?@@7«4{@@%&@& m £ -
OPERERDBIL Ho~2 T BAFIZBWTHE LT Th 5

— MRS, FECRRED T 2 UM T AT L7 o B =
Sinot-. KR TOMEEEEHLNCT A e T <=

$Ar$%gﬁ{ﬁuﬁ%??of:%%’ k= [0,0,5] (5 ~0. 14) Fig. 2 Temperature dependence of magnetic peaks near (a) 001 and (b) 101
T%éhé&?%ﬁ%ﬁi@ﬂYEUéhfz . :h%@%%i@ reflections. (c) Conical magnetic structure of HfMnSb,
HfMnSb, (X203 A=V R 2 Lo COD R T2, > Mn SR=2 X AR =R ITHY
PRAE M ORIEMERR S 2 9 287D, HIMnSb, DA =71 )VHE R & 34 8 e R S IR P b 9752 812 &
D& ZSNTEBEZ BN, —TJ7, HiMnAs, 13350 K F2 2 CHEMERRE A 29222353070, JER D Mn-
Mn BREECIGS C TR PE N B ZAE T D2 L2 LU
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Detection of the Morin transition in impurity doped hematite films using spin Hall magnetoresistance
Masaaki Tanaka, Koki Yakoyama, Kazushige Ishii, Kazuki Fujii, Akihiro Furuta, and Ko Mibu
(Nagoya Institute of Technology)
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15 AN AE < BF8BEE~ DI TH 2 E— ) VEBRERMII CTRIT S, ~~ XA hOE—V ViBIRE
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L— P —HERRIE TR L, 2D BT A XNV~ A7 HHWEE T B —L78E TR S 25nm @ Ptfifg/ % — 2
AR U72. Fig. 2 OFFARNS RS X 9IS xy Foifn, xz Vi, yz Vi Crlkha o [mlHs, B IElHs, yRIESL T,
0.25 T DI T AN XT3 D[RR o, B, yIZH1T D PtEMOIEITR(@), R(B), REy)ZHIE L.

Fig. 112 200 K~350 K O o [Al#i5DOHKHIZE{L 3 R(a)/R(90°) -1 OFERZ 777, 260 K LA T Cld almlfizz LT
BEHUBEICE(LIT R S 72Dy, 280 K B CIIsNess 2 —y fili 52 6 x il s 2 b 8% & 0.15 %FEE
A RN T 5. Fig. 2120, B, yEHRIZXTT 25 R(90°) & R0 DHFIA L= R(0°)/R(90°) -1 DEDIR
FEARFMEZ RS, o, B, yEHETRTIZBWT 270 K LL ETIEEHI AL NZ(L LTV D, 2L Tu bl B
SRR IR AR TITAMIREIS I3 L CIRITRE S ISR E — A & R 729DIZ, Bk 530k D [El#R

IZPENEBRICH T AR T—A Y ROAENEDY SMRABL L2 L EZOND. BETIIAANTT
~“t& K DWEMERHE ORER & A Tk 5.

BEER
1) N. Shimomura et al., J. Appl. Phys. 117, 17C736 (2015). 2) R. Lebrun et al., Comm Phys. 2, 50 (2019).
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Fig.1 Angle dependence of the resistance change Fig. 2 Temperature dependence of “R(0°)/R(90°) —1".
ratio at various temperatures. The insert is the schematic illustration of the experimental
setup.
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Fabrication of CoCrPt-based magnetic / electric force microscope tip and
observation of domain structure of ferromagnetic / ferroelectric thin films using the tip
G. Egawa, R. Hosoya N. Oshita and S. Yoshimura
(Akita Univ.)
[ECOIZ  sapatE - TRk BN X ) 722 5 R BREN R O YR GRS T /S 2 R B E L C o arRENE % ik
HTEY, ERAIMCL VBRI NIZERE Y NOWLIRBZBIZET 52 ENUEL > TND. ZOBIE
[T N BAMEE (MFM) Z W2 & TR A fifEIAT 9 Z L3RR TH 245, MFM (T2 THEMEEE
Bt TR D T 72 < MORKFRE D A2 6 O <, TREEE - TR EEIEOFMIICE L T\ a e D
WA TH D . KU TIE, Si RERA I AT 2 B & U C, FRHIESC RIS 12 X v fafoféit (M)
BLORES (H) 2ZbsE5D 2 ENTED CoCrPt R BRMERIZER LT, Hx OMKFtEE2H 75
e AERL, W35 M, @V H 2R OR28E T2 2 & T, Mt - mehEEEOpIX I L)
BHEEOBIE AT 7.
FiE SIS % CoCrPt MDA EE DRTE D=8, EAFEN Z VS, FEBINEL (300-600 °C) L
RIS, Ar A AJE 0 10 mTorr, AAEEER : DC (50 W), JRE : 30 nm DSAFT, CoCrPt SR D R 21T -
72. CoCrPt REMEDALIL, CosoCro ¥ —77 > NI Cr, Pt ¥ — M ZELE L, TOHIC K VA ELSHTz.
FERE O KRV O R IR BB R H(VSM) &2 W 2. £ LG, B H iR 5 M, 2359 500, 700, 900
emu/cm’® DA EE LT, [E—5RMHFITT CoCrPt #ilE% Si SREHIABIL, BEX - XU BMEEEREL 2 1F
B 7=, SREENE - SRS E R ORLX - 23 i E OB1IZ21213(Bi,La)(Fe,Co)O3(BLFCO)# B D (M, L : 70 emu/cm?,
H.l :1.8kOe, EE :260 nm) Z 30kt & LTIz, MIEIX, £7° BLFCO HEIZ &AM Y o — 7 Big#E (SPM)
D H 7 FE— RFT3umx3 pum OEEHP TERZEHIN L TEZIARIT, TDk, MFM, #HE5 B
# (EFM) T, BREZIAHEZIT 2 0 % 0T 6 umx6 pum O &AL #iFH O s XAk & Fs L OV ks o #8152
EiTo 7. BREEZIAARFEZIZ-10V, EFM JIERHZIE-1V OEE % FH) =
ML Tiro7e.
FER  Fig 11, M239500, 700, 900 emu/cm® DEEEFCHIE L 7-MFM
DALAE & EFMOAARG OFER 2~ 3. (a) » (b)A3MAKI500 emu/cm?,
(c) * (d)23MHI700 emu/cm?, 18 (e) « (DA MHFI900 emu/cm’ DEEEE TH
iE L72MFM * EFMOA ARG & 72 5. MEMONFEBIZ BV TIE, Wi
OB Z W56 T, BEREZ AL ZT o 72855y ORI D
ERAr ONLFIZR LT < o> TH Y, HMEBY O [E] Thote.
F72, KITIIR L TW WD, BEEFOBMER R E <R D 206y, (LFH
b REL podz. —J, EFMONARBIZI W TIE, 500, 700 emu/em’
DEEEF DY A & 900 emu/em® DEERF & TIXBARE AL TH Y, (itHA
DOFFFIZEWHNE LT, ARIOEREZIARIZ-10 VTITo72720,
BLFCO IR DK A i+ D&M 23 H 8T 5. £ LT, EFMBIERIC
ITBESHIZ-1 VOBIEZHIN Lizlzdh, EBXALEIT- 280 & BREHT
WEBIBET, ETORE TR UMM A ¢ 2 HELTY
7. 72735, 900 emw/em® DEEEHTHIE L 72 BFMAG TIEIAZAH Ot 23 A5 e
MHEEL TS, Ko T, 4Bl (Bi,La)(Fe,Co)Os MR DREIX. - BN /i et et ;
SyMEE OBIEETIE, WIZAMFMIZE X UEFME 2155 729121, Fig. 1 (@), (¢), and (©) are MEM imae’
ENZ W23 DDEREFO T THIT00 emu/em®FRE DM A AT 2EREFD K (b), (d), and () are EFM images of
HLiE L TCWDZ ENbo-oTz, FEE T, 900 emuw/em® DEEE VT (BiLa)(Fe,Co)Os film. (a) and (b) are

S e - s prepe Sy . . observed by tip with 500 emu/cm?, (c)
BUGE LZZEFMEBOAAIIZ SN T, AR S Tofidh & e - 72 RIS and (d) are observed by tip with 700

WTREF LZERERDBRLETETHS. emu/cm?, (e) and (f) are observed by tip
BEXHK 1) M. Kuppan et al., Scientific Reports, Vol.11, p.11118 (2021) with 900 emu/cm?.
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Magnetic properties and crystal structures of organic-inorganic layered cinnamo cobalt hydroxides
K. Saito, K. Ichimura, A. Yasuta, T. Kida*, M. Hagiwara*, and Z. Honda
(Saitama Univ., *AHMF, Osaka Univ.)
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AT ZENBLBEN G TN D, Fox 1T IVE CIOERERE IR B (IS FR cin)Z A3 2 @B K ERM b D
BRI L, ZOWMEEZRH~T= L 2 A, Bika v MKBIEIZERIREN 2695 7 = U RME, 8k
KA TR EZ R 2 L 2 BT LTz, A2 IXE KRR 2 =38k 20 Kb O D
R A A BMERE TN D & & b ICA R KB E R TR 2 L MK E B L. O
I U, Eo, BVEA A (EEM & AEMOM T 2R 20 1) Thd7 I JHEREBEAREIC LI ERk=
2V MK b AR L. pH FEEIZ L0 8 O RIBEZ AT,
ERF

g = /3L b & cin KOV OFFELR Xein (X = 4-Cl, 4-CHs, 4-NHy)
DTH ) — VIR & SRR T CMECT 5 2 212 & 0 AR
IKEEA) DE R A T I T, BOGA R OfE S & D[R E T AR X #
[B 37 (XRD)YE. 75187+ TEMEE (TEM) & F UMLK D[R E 12 R 7S8R -
BN BEE AT T 21T o T, F o, IR & T HE T ROR R .
B TSR ORENE T o To, & BI0, 73/ BRRER Lo

4 6 8 10 12 14 16 18 20

L MKER () 2 ZKBEK R TR T 5 2 & TREREEZ R T, 20 (deg.)
EE B Fig. 1. XRD and TEM image of the layered

il = )L b & & cin 558k A2 = &%  — /L 100 °)CTHMEL L 7=
&2 A, XRD BRI 2Rk T _— Y 2 A R &5 7-(M 1), TEM &
(21X XRD [EIT#R & — B3 2 @ FRK 20 A lZH Y 9~ DRk 23 7 &
Nz, Zhidcin 3 FOREEBAADKI 2L 72->TEBY, Hi4E
WHERR 2 i IR E ENHREENRIE Sz, & 512, MK XRD
FIZX Y ERENREDOREZIT> 70, TORIE, CoOs AN
R B LTEETHDL ZEPHBA Lo, 20D OSROREKH
ExToTEZ A, WTIHIRE 47 K DL T CIRE O & LI
(ERA AW L, IREE 2 K ORI IEIEH 12K X AR . ' H (10 kOR)
OWERIEN R SN (M 2), S blc, 73/ ki@ = v kok  Fig- 2. Magnetization M vs. magnetic
B % B A Ol LT b = 4 F L AL HIS %R LT = & feld H curves of the layered cinnamo

MRS S 5. Y F A B cobalt hydroxides (O: Co(OH)12(Cin)os,
<1 Co(OH)15(4-NHzcin)os)
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Magnetic Characteristics of Iron-based Superconductor SmFeAsO¢.77Ho.14
Takuya Kawamatsu, Ryusei Hotchi, Masanori Matoba, Yoichi Kamihara
Department of Applied Physics and Physico-Informatics, Faculty of Science and Technology, Keio Univesity
1. IICBIZ
BRI TR LN T CESEID 0 IR 584 T, BEEMASCEERIISHINTWS. SR O 8
RAMREAR SmFeAsO1Hy (F, SmO J& & FeAs N A E L o TG 2D, KFAA A2 F=TF D5 L%
U MNEROPGREMEAIZTH L, 55 K LUF THRIREMIZ . KBRA AV F=TBZBOEF 2T
&, BRETBIRE 2 112 2 LN ATRE L R DFIRA H 5. LaFeAsO HI R DBURERITEAEIRE 23 7K L5
LT35KIZ72 BN, Fox (3308 SmFeAsOo 77Ho. 14 DBEKBIEIC LV, Z OB ORSERE L 2 5 L.
2. ERFIE
FUBHO A BRI Sakai DT IZ K DL BUEHZ SV TR B TG CREKIIE 21TV, 5K 225 300 K
23T 2 WU IE Hi#R(M-H Loop) Z#lE L7=. 55472 M-H loop 725, #K4E Bean €7 /L% HTER S

B o) % BT 50, am=S2(1-52) O

20 3¢

ZZTLHOTEREIOEL & DO S (mm), AM X M-H Loop D&, Joq & J i EE1LEI 1t J7 18 O g FLE it
BETHD. EHHREBE B ZHVTHEROE v 1kd ) F, 2R+ 5, F,=].xB )
3. %ﬁﬁ%

Figl 1Z 10 K (2315 % M-H Loop Z /<7, THIEGEAMESZ 1T 159 kA/m & Red7z. £72, 70 K O & & FAREM T
HDHEEZLNDN, EED M-H Loop OHITERERIL 100 K 82 TH HREMALEZ R TR B S iz
(Fig2). ZOHER N T L BAFDO EH 51 tl#éﬁﬁf?ﬁ THET 5.
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Figl. M-H Loop of SmFeAsOo.77Ho.14 at 10 K. Fig2. M-H Loop of SmFeAsOo.77Ho.14 at 100 K.
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%l D pZERIEED R3m CTd 5 s, vdW fA 2 AT 5,8 LW, INLE -5 %G9 5 5T, BioTes
DL & BT LA RT. ZOBIRIEAEWIZE W TIE, INLE T T K % BVEE SR
NEHIN TN,

ERF

Eu lZIEARE, HE S CTWA T2, EHIEM, 7 h CRERES L, ZOXREEX LT AT
TRERY, 7L FRHKOGBN~BELCHEA L. BuidsRy AV 2H0nC, BELL
72, PhiZ, D HIekc ABTERLEONIZPBHERE, Sn k%, bFELETSn:P=1 @ 1
2725 X 9IS, 230, Sn NP OAFOE RN 0.6623 g12705 X HITHEL, HD ) sk T
BE - BEWE U7T-. Z DO MIE 20MPa O—#lNE TS v MRICEA L, Sn-P <L v F %87 L% &
AT EuSniP=1:2:2 725 £ 912, SnPXL» M& Bufi &, I—ARr 520 FRNICANT. 2
HOVEEIZBNTIT 2. BN HEMAY h—R o D0 E & FHH T AEPNITHEHZEE AL,
ESLBE U 7. BB, e 7 AEEFID  REIAY h— R B2 F WO L. 2hae T v
SETEBE N TNXEY , FEL 2RI L7 810 HE el i %, 0 5 3Lk - LR Tk
L, XRD I LFHFIE L 7.
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Fig.1 XRD patterns of EuSn>P> samples. The vertical bars at the bottom represent calculated positions of
Bragg diffractions of EuSn,P»
Fig.1 1345 G ALK XRD /X Z — .
B 3R
1) H.J. Goldsmid and R. W. Douglas, Brit. J. Appl. Phys. 5, 386 (1954).
2) L. Hang etal, Phys. Rev. X 9, 041039 (2019).
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4) W ERIT etal, MELORFE T 55,72(2018).
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Analysis of magnetic and mechanical mechanisms of ferromagnetic shape memory alloys

based on extended free energy model
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G IR LA S (FSMA) X B EZFIHA L 22 A L F =M EICH Y | 10T EERD £ v 5 —
RT VFaT—R— %X WHEMEIE LTHR I TWw 2, FSMA OREEMSRIL. 61 - 35 IC X
=T I A MHMBA TREEPBIERAREI NI BERE LT T a2, Z20—77T,
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FHAR D BIGRYE A EE & 72 2 25, (HHAHAR O b 1300 D TR T E BRI N 23150 T,

Z ZTAMRECIR, IR A B A L F B v
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MR & G A 72 81, R ' 7 VIS IRAEM FiIc AR A v ¥
— %l T 2 O TH Y, = RT Vv bkERY
— (PH) ® 7 —V xZ:H (FFT) Tl L7 R off i %
FUAZE R L LTI 2, WF9E Tl Fridce & U = 4
N F—DOBIRMEZMNT L. FSMA @ X 71 =X L fifihT % i

BTz,
WF5E TR FEM 72 FSMA ©—2>TH % Fe-31.2at%Pd % .
Magnetic High Energy

W ic, Landau-Lifshitz—Gilbert (LLG) 5250 & Befilfkfs | Moment Defect
@ Ginzburg-Landau (TDGL) AR % fH A4 &b & g 55 =
HrarX¥—2HEGLANL, WEMEL LT v H 4
MR AR L 72, St U C BRI —hiG ) & HIN
L. —#o7—%+vy b 2%, YT PH, FFT
7R EM I 0%, ERS 0 TRITHI Z 1T - Fig.1 Relationship between Magnetic

7z domain and Magnetoelastic energy
Fig.1 IC FSMA DR [X i & g5 = 4 v ¥ — o BifR
NS o WEDAREE O TERE AL M L ¥ — D i\ T High
WEMGLTH Y, BEOMERREZEL Y IalL— _
PCETVBS T EAbA B, =0
L EROT I X B KOCHIEAG R % Fig2 IORT, % & | o Moy | B
R SR OBCT 3 fHIBIC A T h, MR o e £ ; i
Y CHIET 5 T L AT E B, E IS DRI (] ; :
PH @ PC1 #85&/0 L. FFT ® PC1 54K T 3 & 5 et £ Cf;f E
LT3, & ORI, PH CHEERF MY T 2 0+ '%/"\ 5
BROWMDY %, FFT CRIFHEO A F 7 4 7ROBKHD = | prp o and Bnergy bave = I
ZlbE LA TS C L 2 E®T 5, X b discontifuouschangdy )
St A F—DZLL b LG L TS LOWII
AKHFFE Tl PH. FFT LU PCA % il &b ¢ 72 fRHT Ic P Istprincipal component

L 5T, FSMA DRESINT « T HIBERSIC 3 1 2 il X MG

&R T A ¥ — 2 WIS 72 = 4o F BRI X 5 Fig.2 Dimensional reduction results by
s S ATHE & 70 O L S, SMERRES EVIN - FEAPRL 2 R principal component analysis

& L7 AR 5, (Each axis of the plot is 1% principal

components of PH and FFT, colorma
[1]A. Sozinov et al, Appl. Phys. Lett, 102(2013), 021902 PO elastic o p
[2] Medha Veligatla et al, Acta Materialia, 193(2020), 221-228 is magnetoelastic energy)
[3] T.Yamada et al., Vac. Surf. Sci. 62, (2019) 15
[4] Y. Ge et al, Journal of Applied Physics, 2159(2004), 96
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YR T AU BRI RV —ET L& VT

YIG DRI TT A T3 = R LRHT

YR B, BJRAIKRER, ZEEBR/K Alexandre Lira Foggiatto, —f% T4, /IMidE A
CRELERET, W'E - OB TERAS)
Analysis of the coercivity mechanism of YIG based on the extended Landau free energy model
Masuzawa Ken, Sotaro Kunii, Syunsuke Sato, Alexandre Lira Fogiatto, Chiharu Mitsumata, Masato Kotsugi
(Tokyo Univ. of Science, NIMS)

FLHIZ

BRHBHEORE LY K AR, T—F — DTNV F—EWHR R EM T DR A T = X L O FfiE
RO HNTND, ERESNIBALRERIC BT 5 = R X =IO S L BRSIT BNRD D, kDT 20
ARG AT & LTWD 72, EMEORBE BT 5 2 L NEEE o7, RIS, AR AR
WEEEHRMRERE AT Y ADORBRMENRRER TH D Z L BFINT, RGN A I =X DIIRIETERITEF
STV, Z 2 TAIFIETIE, BKEED AR —MEZ I 72208 6 b b RERBLR 23 ATRE 722, THX
R XU HBHTRNFX—FT V] ORGH RS, R TIEEME~DICH 2 E 2, BXAES O
R E T R —HEE, S BT/ 8—V 2T > baREr U— (PH) 12 & 28 dhH & a5 0T (PCA) 12 &k Bk
BT — & OWRTEHIB AT WY, = 3L —H % fill L7z,

REBRAE

FBRIT, B7pDBIEE RO BL BHEET — % v b (YIG) ZXIRIZ, Kerr BHfMEE A I\ CREX S O
ELRESHRAFIE DT — 2 Z2 A5G LTz, &% OREKAEE BN D, ST XX —INA HHT 2L F—0 2 ff

BAFM Uiz, £72 PHAREHT & PCA 2 W TR % 2 IOTICHI T 2 2 & C, BEXAEIE & b isimfe & &
Pl L 20— OIS BEAR 2 T AL L7,

Coercivity
ERER S 9 SN?,
| y IEYY SV
S5 ﬁ%: &ﬂ
. ¥ J{_ ‘|d:|: = N /;\3 - /4—< a ‘ }/;
FiL 3 3 MO VI ORRIET s pbBoNRE 2%% pE ¥
P RLF —HE T B, PCL L PC2 IFEVCEAT B~ 240 [rm] 320 [um] 475 [um]
0\
Th 0 XS OWAEER DR EE R L TV D, WTFhoik \\\'//j\)%
BHCH RN, AR, RS OBMEEIRIZ R B RERY 72 T — Nucleation

B L 720, RRESIEEIC PCL ORI E LTEBE SN, 1?@
IR R L X — MBS £ OSSR R L — M % SE UK

FRAT L 7= SR, AR TT R 5\ T 72 R L X — [SRE 2 &@ﬂwn:%////////
0

MBS 5 2 &N TETZ, & HITAS T F L —IHITH A PR }\\V//////xf‘

LTH Y, BEIBIRZELICR U T = A R — D RZ TR Qo w0 B¢

TWD ZENABNL TR oTe, RFEIIRBEA A T =X LD
PRICHBRTX 5 LHIfF S D,

BE LR
1) T.Yamadaand M. Kotsugi et al., Vac. Surf. Sci. 62, (2019) 15

Figl. Expanded Landau Free Energy model
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NEARRY T — & it 2 T

WAt SR FE D 4348 & hidden parameter DHHH

B H-BIKHR, Alexandre Lira Fogiatto, —{=T-F&. /Ml E A
CREERJeE T, WE - MEHIFTEREns)
Classification of magnetization reversal process
and extraction of hidden parameter using persistent homology
Sotaro Kunii, Alexandre Lira Fogiatto, Chiharu Mitsumata, Masato Kotsugi
(Tokyo Univ. of Science, NIMS)

FCHIC

FRt rlREAL S OEBLUZMIT T, AV hu=J ZA2FH Lc@ERBET A A0, EXHBEOET—F O
FENEALDFEE IR D BTV D, BALIRBISUE, (At A E S HESCEEOMGIZBWTEETH Y |
U a R &~ 7 v e SRS O BRI O BRARIE. 3L D DORERED R EF E THEER R R TH D,
UL, B KA OBME 7R OIARAR >,  BUR 7 SNERES I E O TE BAL SR EE72 7280, BIE £ TRALIER A
S X NIEEITHA I TV e o T2,

o CABIECIE R — 5 AR TDA) A L o) IR

AT AR B BORRARAT TR O BT 2 3% 2, TDA MR AR T @ e aaiaie | |
(B BHHE /=227 > bRER U—(PH) IS .. L R R
T et EERIEL, Bbhis ik T VT s n iy Stab;:"‘. Vb b :
P & O BIRPEZ R IS &> TRREET 2 T4 fibT T T Saturation Nucleation  Coercivity Persistence Dlagr;;;‘ =
oD, BHFE TITHHE R X AEZEIZR LT PH Z IV CE & v
B S U % IV CRE LS IEB R0 R AT,
Mapping on the original data gh—= (&) Metastable
SEER of obtained by learning éz TN \“%
FBRO U —2 71 —% Figure. ] IRT, 9, M7 i
MECcH B N—~1r 4'0’3’)’%%%0:\ LLG %z H\WT2 & E-. Nuclef‘atiun "§Iti:estahle
HORALKEERIRO S L 2 L—3 2 V& 170, KR 4 ) e T
L7z, &5 IXRTLER (2 PHIZ K DT 21T\, Figure.1 Workflow of this research
Persistence Diagram(PD) %t /) UEEEFZ IR O R H 217 - 72, 10 Metastable
B oI PDICK L THETR LIS RO TH2ERAD | o e S H V'
Fr(PCAYZFTVN, 2 IRTTICIRTEHIB & 1T - 72, 5 Branchiofs, Q % | %5 ’{ }
g ) reverfal prgcess",.-.,# . - PY E 7 N |
KRR £ ey CEL S| W2
Figure.2 1. PCA CRBNIH LA LB ERAOEAE 3 o@) o, 4% o & | | E
TRENDEARE TS, AFEE Y BLREBRARR ) SRy Y0 T, 2
BEBEC BT 5 2 & AL TE 7, S BIC, Branch(FAIC 27 Bty -%‘ g Stable
B DD TR IS D2 B2 IRREN I TR SN DREX Nucesfion  TACogrelity | |
HEE DR % IAE ST 5 57T % = L VI Lz, 4 H I T By
PH 7> & fili Y & 4172 hidden parameter O FRAY 72 AU BE 3 5 3% Ist principal component
WWEAT O, Figure.2 Dimensionally reduction result of
domain structure change. Magnetization reversal
24 process branches due to slight difference in
1) T. Yamada, ef al., Vac. Surf. Sci. 62, (2019) 153. domain structure in pre-nucleation.

2) L Obayashi, et al., J. Appl. Comp. Topo. 1, 421 (2018).
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BRICFREIZ L Dm0 b7 =T A b EE O

T, I HESE, MR AT, afE M
(RMERR, *HUEK)

Characterization of cobalt ferrite thin films by magneto-optical spectroscopy
Shihao Wang, Masami Nishikawa, *Hideto Yanagihara, Takayuki Ishibashi
(Nagaoka Univ. of Tech., *Tsukuba Univ.)

HJE B
H>R

a0V N7 =T A MEBE, R E OB TFAREAICEIVAELDIETERCLY, KEREEBEKRE ML
RTD, ZOXRIBRBEIZLDIERBESTMHE RO A D= AL, ZvE THGHEICTFRINTWD 208, FEh
BICHRGES 2 BN D 5, £ 2 THEL MgO00)Eatk FIT/FR ST 72 DB D 2 -5 CoorsFer2504 (CFO)
HEEIZOWT, FEET Y AOEMEITO, WEEY A MId D Co?'(Td) & N\FEHES A MM D Co* (Oh)
(R 2B OV TR L 7=,

ESwapiy

CFO M, SUGHE RF ~ 7 % bu v A8y # U > 7 k% VT, MgO (00)Ep bIc/ERL L 7=, CFO
Dt A I & BEARRIE IR, XORRIEIPTHIEZEE (Rigaku, SmartlaLab) & SQUID-VSM (Quantum Design, MPMS)
Z TR L7z, BEROEF A7 MLVORIEIEL, FRCETREE AW~V TFF ¥ o RIVERIGF AR
fa A —2—=I%fEH L7, BEOHEFMIL 059~3.5eV & Lz, FERT > YOS, 556
T 7V A =% (M-2000DI-YK, J.A.-Woollam){Z & {#lliE & . Complete-EASE Z JHWN/ZfRATIC L » TRz, &
HIZ, FBEET Y NVOIEARNRIIE. BONTdARI L7 7 77 —ElEA AT R LB LUREH AR
7 MIBRDT, FFONTZARY MVET AR TT 4 v T 4 T 218502,

ERER L ER

Fig.1 {2 1.0 ~3.5 eV OHiPHICE T 5 CFO MIEOFHERT >/ VIS

FIAD K ey, AT FNVOERIEE 7 4 v T 4 7 ER~T, 74

o Experiment |
--- Fitted curve

0.04
v T 4 BT, 3 00N TFEBEEXDH LT, EREL KL< £
—HLERGEONT, T4 9T 4 Y TIHNEANT A—=Z RO — 1
OF =
7 DIFJE %, Table.l ([TF LT, 1.77eV & 1.86 eV O B — 7 |3 dh
-0.02
B5(d-d)iEF (Co*"(Td) *Az2-*T1(P)). 2.02 eV D — 7 [ LEMEENCT)E e
12 15 18 21 24 27 30 33
*Z <C02+(Oh) - F€3+(Oh)) &: J: E) IE) @T&) %) & ”:%?_ % j/[/éo %i,%’:ﬂﬂ:/)b A Photon Energy (eV)
TN A i&lﬂ:l:ﬁ‘ % ?’H/ﬂiﬂf&) %, Fig.1 &, of CFO film and fitting curves
~ Table.1 The fitted results for &, of CFO film.
7y = gu (S 7.2~ NN = w o Amp. Transition
ztgﬁjba) DBci\ JST éﬁﬁﬂ:j’b r%%ﬂﬂﬂ&\—%ob \71:_. 77 (EV) (xlo—Z ev) (><10_2) assignment
A A ORI R E OfESL ) OB AT TT — — e
bz, £z, =V 7Y A—=F X HRFREE, IR KF ' ' ' C0?(Td) *As=*T}(P)
2 1. 2 1.34
BRI T7F v k7 — 212 & D Fbl L7z, oo ’
30202 39.38 7.54 C02*(Oh)-Fe3*(Oh)
B CHER

1) T Niizeki et al., Appl. Phys. Lett., 103(16), 2013, 162407.
2) J.Inoue, H. Yanagihara, E. Kita, Mat. Res. Exp., 1(4), 2014, 046106.
3) S.Wangetal., Jpn. J. Appl. Phys., 59(SE), 2019, SEEAO02.
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A 7=kt~ ) v 2L L
F 7T = 2T —EEOBK TR ER

M B, o3 ORER2, K RACS, A A, AR (!
(BRI !, BORSEuRAIE 2, BEIGRS: 3, AR
Magneto-optical effect in nanogranular films with epsilon near zero matrix
Kenji Ikeda!, Tianji Liu?, Yasutomo Ota’, Satoshi Iwamoto**, Nobukiyo Kobayashi!
(Denjiken!, RCAST, Univ. of Tokyo?, Keio Univ.?, IIS, Univ. of Tokyo?)

ITLHIT

F 7T =2 7RI, EREO~ N 7 ZARITHEMESE T R A B ST EEE A L TR,
SRR E R T ETHLNT WD, Bx DI N—T1E7 At RT ) 7T = o 7 —EReE R R L
VOBERRTZ7 77T RERTZEERMLE 2, 7/ 7T =2 7 —#IRICBT DR E BRI R,
< MU v 7 ZRERBEOBIERFOMKE— AL FBRZ A 2SR5 2 EICBRTS EE2 615 2, T
)77 =27 —ETIE, v N v 7 ZABLNF VR FIEREOMEIZHWD Z ENTELTD, v~ U v
7 AMBHCFBRDEDIIITIEE Il DA 7> r =781 (Epsilon-Near—Zero : ENZ) M k&5 L |
HEROKAR S DA FENICE R &35 2 & TR FIRP BRI N D ATREMER H 2 EHEHITE 2,
AR T, RIMVBIEIR R ENZ S22 )/ 77 =27 —flEOFRAZ Br & LT, ENZ MBI Th
5102~ b)) w7 XL LT/ 7T =a T —@HROERE G Lc, AHETIE, Co-IT0 7/ 7 F7=27
—MED, FERLT 7 7T —HROBERR SOV THET D,

LR

T 7T =27 —@RIE ITO Z—7 v MZ Co F v 7 H2RE LILEEY—7 v P2V, Ar FHAICE
WTPERL U 72, plBHT 400°C DAINEAGRFHA TATUV Y, IR 25K 700 nm OB /ERL L 72, K5A4H%1E L XRD T
fEHT U b ifRIx VSM CIlE L7z, 7 7 77 — 2 o X7 7 7 7 — 2 RMlEE#E (NEOARK, BH-
501F-SVD % TRl L 7=, MO FE @R IL, /e FH(Shimadzu, UV-3150)& AW CHIE L7c, HFE
x> Y 7 A —H (Horiba, UVISEL-Plus)(Z L B fi#HTIZ L 0 sRed 7=,

EBRAE R

Co-ITO F/ 7' T = 2 7 — DO FBROWWEMAFIE % Fig.1 1R T, 5 EBRO AR (EE) A 1300nm fF
HTERERSTEY, FIANBERERICENZFHEEZ AT 5T/ 77 =2 7 —EPMERS L7 2 L D3R ©
X%, Fig2lZ Co-ITO 7/ /T = a7 —#IED 7 7 77 —mlisf O RAKFEEZ /RS, ENZ EEEFHIZB N
TSR Y — 27 2R TR GO

23, ENZ J E12 5515 5 Faraday 2RO A 2 1 Cotn0
EIRHERIIHR S N0 T, SEIORE 3 Sos
Pt ENZ WRICHIT SHERESK £, g os
X2 L (Figl BIR). BEEOFA K £ i
DSBS NZ & D2 ERNEEL TN §4 %M
b L HEHITE B, + [anm e
% 2 Co5In35ns0ss s
AHF5E1% IST CREST, JPMICRI9TI e et ||| D e

¥ Z O ISPS BHFE: 20K03843, Fig.2 Wavelength depend
. o Fig.1 Wavelength dependence 1g. aveleng ependence
20H02468, 19K21959 D 25210 7= % Ofg permittivify Ofp Co-ITO of Faraday rotation of Co-ITO

DT, films. films.

Reference
1) N. Kobayashi H. Masumoto, S. Takahashi and S. Maekawa, Sci. Rep., 6, 34227 (2016).

2) N. Kobayashi, K. Ikeda, B. Gu, S. Takahashi, H. Masumoto and S. Maekawa, Sci. Rep., 8, 4978 (2018).
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Polar Kerr activities on surface plasmon system consisting of CoPt perpendicular magnetic films
H. Yamane, S. Yanase, M. Kobayashi*, Y. Yasukawa*
(Akita Industrial Technology Center, *Chiba Institute of Technology)
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CEND LR ESNTWD, Fxld, 77 XECHIGICZX
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Fig. 1 12, CoPt EEELIEDOELAIFIIREEIZI 1T 5. Kerr [H]
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TR ABIZ LD RO E 5T, &k DKIF
7o BRI X OVRME SR 2SI S 415 . FEIZ, CoPt JEJE: 10.6 nm
T, ERRICIVME (6= 88.90) 085 b T 5, A#EHT
DN, i Kerr 2053 R YA 6 LUHRE = ne) ORIESED
AR % Fig. 2 1R T, Gk DRBPEN IR T 57T X8
A DI TIX, KE0°DFIEA L & bITkKMRIIER T
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2o Fig. 31T L 9IT, BRI, G £He T £

L 720 REE ORI meorfegﬂwéooc MRERRETIE, 5 | Ry X 100%
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DU, A 7 BRI T OBAEOE R TUAURIN SHEI L T E 20
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[1] H. Yamane et al, J. Appl. Phys. 124, 083901 (2018)

[2] H. Yamane, Jpn. J. Appl. Phys. 60, SCCGO01 (2021)
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The dynamic magnetization of Bi:YIG thin film by measurement of Faraday effect
S.Yoshida, T.Takase, K.Yamaguchi
(Fukushima Univ.)
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IR E DMK TIED —2 & L CHRBEMERO BB LIEBRR TR S D SV o8By ) 4 X2k D
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EFETHERENTND NI ANTE L ) A XL FERROR IS & ORI OV T E R E STV
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LicSv o8y ) A ROJEEOA ML O ORGSR IFEIZ DOV TRET L.

ERAE - BR

RS 725 BiYIG HIEIZIE, AHEA R ORI Z W THYEH T A B AIE U 7245 BiosY2sFesOus,
JE S 400nm DLk A ATz,

Fig.1 ICIER DR A RS . ZORERICEBWT, K 408nm O 8K L — W — KD b 72 Y3 m e 7
WX VEBREIC 2700, BGTOREEZERT 5. TO%, WL 7 eA=a)VIREIZH HBET
ZiiE UEEFEEE AR T 5. BRAICLVBSEERS T ik, R0 T 7 7T —RlERANE
fbL, ZNRMELIE LTHESND. NI TR ) A ARFET LI5S, 77 77 —himfica
Wb m &L, SR /A XL LTHND RN H D .

Fig.2 |2 1.0Hz ® = (KHkk) X VB ERSI LI L EONEFHEEELLOHNES (KPR %
AT RETHEEOHNEENOIX ) A ReflT 5 2 ERMER -T2, MMEEOT—4%%7 77
FT—EEE AR LI 2 A, TOELE (WFHEH) D77 77 — BN L TWD Z L3
BINTe. WSHOBERYI Y BD DB ) A ANRKERDZ LD, SERIE SN T 7 77 —[BlERA O
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Fig.1 Measurement system Fig.2 Magnetic field dependence of light power signal

\\3&

%5 SCHR

1) E.Pinotti, M.Zani, and E.Puppin: Rev.Sci.Instrum., 11, 1-14(2005).
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