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Temperature Dependence of Specific Heat of EuSn,As,, a 2D
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1Dep. Applied Physics and Physico-Informatics, Keio University, Japan

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)

a7 2 H BEEDOHRIR TH D~~~ A N o-Fe03) Tl, BT — A > M2 clii Tz < SKRBEMEN S ¢
15 AN AE < BF8BEE~ DI TH 2 E— ) VEBRERMII CTRIT S, ~~ XA hOE—V ViBIRE
Tl Ir °RU 2R EDBEORWMZ N—TFTHZ L TEAL, BT HEETTD Y. ~~v¥ A MEEE
WEMALUA L br =7 275 ZD RV EHZH N D121 Tw Z2RIRE D +9RE< TH50ERH D
25, JEEE A nm LUF OWEIEECE O Ty OZAL 2 RAGHIE THHA~L Z LI3EEL <, Tu P LD D F—7%%
DYREDHE L. ABFSE IR G AR R BRI IC ) T, RARE O E— A v FOME (T
KAE L CEOI|PUENEAT 2 A B U A= MEKIEIUSMR)ZIER 2% W TR R—7 D~~~ & A iR
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AlLO3(0001) AR IZ Ru % 5 % K—7"L72 50 nm ~~ % A L% YAG 2 (HHEDO L —H —% iz A
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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Synthesis of polycrystalline EuSnyP,
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TN M B DR AALRET Y 2 — /MBS E R E LT, T 7 70 i A O M BHE R 2 2 5
ENOSITF TS, M MR e PhERIEE L TOBEOE I ONWTO#Em D H D 2R TT
REMEAR BuSnoPns 1%, BVEAMMEIZ DU T Sakagami 512 K 0 i & S 4072 49 EuSnoPm 13, 8 IR A% E
%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
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