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Inline holography measurement for extraction of spiral phase distribution of soft x-ray

vortex wave
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Inelastic neutron scattering study of the crystalline
electric field level scheme on CeTSis (T = Rh, Ir) with
a lack of inversion symmetry
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Minority spin density distribution of Fe** at
octahedral and tetrahedral sites in YsFesO1o
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Structural phase transition and antiferromagnetic
ordering in noncentrosymmetric CesRu;Al,

B RHES !, PR Y, BN, AR
1 WAL KL T, 2 & T R

A T2 ETL=TUHE ResRusAl, (Re = La, Ce, Pr) (&, ZER]EEIFR
OB N 7 REENHRE I N T B[] o BRAIIZERMBEN 2.3 TH D
PrsRuwAl, Z H L. Te ~ 4 K THROEWMEEERS 28I L 72, M RE
FEEBRICE Y, EBEEMT T Pr 44 YOS E— 2~ F2S Block
helical & 2 Ak L . B ZHMEF BT O FHIEZ {4 helical ﬁ?ﬁ'ﬁ’l‘%i_@
helicity (37 fE D chirality EHEH L T2 Z & 2B T L 72[2, 31,

7.5 Re 73 Ce TH 5 CesRusAlx 13, BIR THOZERIEEII R3 THDHZ & 7.')1:#5‘('
INTHBEDOAETHH[1], FRIF CesRusAL OFERMEE Y, KETH
ﬁm%ﬁﬁﬂ%@@%%%#k7m<ﬁnéﬁoto

AR e EHT5EER 3 KEK-PF BL8A TfT»72. %72, GdsGasOwnH
— % v b ZEEVE L TmEIT S
Tiny adiabatic-demagnetization Cormal TR G2 1)
refrigerator(T-ADR) % F\ [4], >0 [£=18kv (130610 _
SQUID % iFT 1 K AT oAt A 220?22 @40y@20)
HISE & T » 720 M 1)z g o &0
CesRusAl, OEIHFTHEDOREEZL %
RY . ZEim & D RETIXRITIE
Y [E U 2R R3 CHHT X 2 23,
350 K T fEEHERRS 3 BRI &
“\ %MJ: U %(Elf@i LasRU3A12 30K
X PrsRuzAl, & lﬁ_l C 12,3 %Faﬁﬁf 0_20I0K / ‘ ‘ ‘ ‘ ‘ .
FHBTE, 72, REORK 6 8 10 oW 6 18 2
LRI X V| 0.9 K AT K5&RE X 1: CesRusAl, DBy R EIHTHR DR EZE
PR 72 % ﬂmﬁmw*ntoéﬁﬂiﬂ:%ﬂm@%ﬁuaﬁfﬁﬁﬁtt%
INLOEREFERT DERTo
[1] E. V. Murashova et al., Mater. Res. Bull. 45, 993 (2010). [2] K
Makino, D. Okuyama, M. Avdeev, and T.J. Sato, J. Phys. Soc. Jpn. 85,
073705 (2016). [3] D. Okuyama, K. Makino, M. Avdeev, K. Ohishi, K.
Yamauchi, T. Oguchi, and T. J. Sato, Acta Crystallogr. Sect. A 73, C1343
(2017). [4] T.]. Sato, D. Okuyama, and H. Kimura, Rev. Sci. Instrum.
87, 123905 (2016).

N

31360 K

350K

Intensity (arb. unit)

340K




<B. >
P2-011B

PF BL-13A, 16A

TILF R —IVER X REFTEMEI<LS
BREAC> O
Magnetic domain observed
by multi-scale soft x-ray diffraction microscope
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Inelastic Neutron scattering in S = 1/2
guasi-one-dimensional antiferromagnet BaCu,Si>0Oy
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X-ray fluorescence holography on Magnetite
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Incommensurate—Commensurate Magnetic Phase
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Observation of Hybridized Magnon on Triangular
Lattice Antiferromagnet RbFeCl;
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SHIT, COFEHBHULEHRBEICHEL-GRIEST LIRIBIEST DIEMK
E—FDHFEEMD CsFeCl; DENTIEE M it FEELRERIZTHRESN=[2],
—H.Cs ZXYLAFEDINELN R ITEMRT BHETILEMITE AZE A T-
RbFeCl; TIX&EE. 1.8K LT T 120 EHEEZ Y [3], TDT=H. RbFeClL L £
FEER R A EDHMKBEFRRAICAET 2MEENZ S, Ko T, RoFeCl; TH
CsFeCl; ERIFRITERTE—FDEAIMNFTE NS,

HAalE 120 EHEETO RoFeCl; DHHEFANRILILE J-PARC MLF D
BL-12/HRC IZTHRIFELT =, ZTDFEER. CsFeCl; F#k. Ty T L RIEmEEEFX
oy TEFDEIRED 2meV LUTFICERBIINT -, HERAEVRERIZKYI NS
(FREV DR EELE LIRBESENERLI-E—FTHHIZ LD LM o1=,
RRAA—TIEBRSN-HEIBER L. BTOFMICOVTRERT S,

[1] S. Hayashida et al., Phys. Rev. B 97, 140405 (2018).
[2] S. Hayashida et al., Sci. Adv. 5, eaaw5639 (2019).
[3] H. Yoshizawa et al., J. Phys. Soc. Jpn. 49, 144 (1980).
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Magnetic Ordering and Spin Dynamic of Nd;Ru,0Oy
Investigated by uSR
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Pyrochlore systems have the general formula A,5,0;, with A and B are
trivalent rare—earth metal and tetravalent transition metal ions, respectively.
The pyrochlore structure is formed by two corner—sharing tetrahedra lattices
of A and B sites that interpenetrate each other. The tetrahedra lattice
generates the magnetic frustration that can lead to various novel properties,
such as spin—ice, spin—glass, and spin liquid. The ruthenium pyrochlores,
ARu,07, have been studied extensively over the last few decades. Early
studies of ruthenium pyrochlores showed that there was the A—type jump in
the specific heat indicating the second—order magnetic transition of Ru spins.
The increase in the ionic radius of A increases the magnetic transition
temperature from 80 K (A = Yb) to 160 K (A = Pr). In Nd;Ru,07, Nd moments
are expected to order at lower temperatures as observed in Nd,lr,O; which
show the ordering of Nd moments below 10 K. In preceding studies on
Nd,Ru,0;, three anomalies of the magnetic susceptibility were observed
around 146 K, 21 K, and 1.8 K. The origin of 146 K and 1.8 K anomalies were
suggested to be due to the Ru and Nd orderings, respectively, while the
anomaly at 21 K is still debatable. Accordingly, we investigated those
anomalies by using the muon spin relaxation (uSR). We observed a sharp
decrease in the initial asymmetry at 145 K of the zero—field uSR time spectra
accompanied by the critical slowing down behavior of the spin fluctuation
indicating the appearance of a magnetic ordering of Ru moments. Furthermore,
we also observed an unusual partial recovery of the initial asymmetry around
30 K accompanied by the slowing down behavior of the spin fluctuations. The
dynamic property of the Nd moments is expected to exhibit anomalous
behavior in the magnetically ordered state.
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Magnetic excitations measured by inelastic neutron
scattering and magnon polarizations in ThsFesO12

A [&', SER#M 2 thRFE? Tl B
EHREARY A &S5 MEHMNAL E5 H=x°
1 AL KFeEE, 2 CROSS, 3 AT, 4 [Rfscinth 5 RILKREW

AEUROAZORDFIZEWVWT, REVHERD R RMEFERO—DELT
AEVE—ARYIHE (SSE) MFAIN TS, BREAEEZENMLUI-REME
VITYHHEDRBARNETIEITYT /OAEU RN SEREIN. BEHEESEL
DRABETIEEEFAEVRICEREINDS, COREEFREVRL. EERA
[ZEIFHREVHMEMRBEEREZRIEETHIHREVR—ILEIRZEHET SSE
SELTERMICHREEINS,

AE TIX. GdsFes01, (GAIG)IZH [T ASSEETNDRELEILNTIZED
FERIKICEBLE:. S RAORERIGIHESEHEERERFRELLE-EZE
HFHEIAEDBEI L -TEMBTELHOND ., KEADFE REGFHLAIE
BT TCIIERBATEY . EtOBREESOREAR(IYT /UBHE2)ESH
=T /ODEEINSFTELTNSEEZLND[1], EfE. REVRT/INMAD
EBYME ThHABYFes0:, (YIGIZHEWTIE, RIS FIEE M ERELIZEK>T
BEET—FERFEETE—FRDOTT/OBENSEFETHAZELN RSN, 2D
BEM YIGIZEWTHF ) —rmLYEMEENSELHSSEEE DI,
BEET—FEHAMDAEVREEIET ANFEE—FORFEMEICL>TEREA
TE5ENDHH-T=[2],

GdIG I2H+5TT /o DIRAEFENFIBHLEHTEERMICHSHIZT BT
HIZIE, PHEFIFEEEREEZITODENHDIN, Gd (FIEBICKEOFHEF
U EREEFIE D, TS CAMETIE, SSEESRKICZEDH S REEE T
9 TbsFes01, (TOIG)ZFREWMEELT. XTI /DM ELTHEDTET=,

ARAEIEIINFECHEFIEEEREDBAEIZKYEONT=TT /> DHEL
BREEIC. BRAEVEHAEIZED T vTAV T Do BHEY AR DAL
MAEBEREBTMIIKRD-, ARRTIE, LEEBTOHBRSEON-EE
—RDRT/OBHEDHERKREEZTRL. AFE—FDEREKREFEEHEEHET
SSE EEDIRAFELEFERT 5

[1] S. Geprags et al., Nat. Commun. 7, 10452 (2016).
[2] Y. Nambu et al., Phys. Rev. Lett. 125, 027201 (2020).
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Detailed Measurement on Low-Energy Magnetic
Excitations in Honeycomb-Lattice Quantum Magnet
a-RuCl;

hEER, REAGR2, BhFH®
1 J-PARCtA—.2 RRERIFEKX®E

2RIFTTNZHLEFEICEESNI=SS1/20EFRAEU N3 DD IEEMiA
CUTBMHBERICE > THIEINSAFAI7EEN]IL, REKENEFRE
VBREEGYEEN DOREREE OH— DB THS, REVEHEHREER
MNENBFRTIDFAIITEBEERTHABEMENH LI LN REINTC
Ehib[2], ik, REBREICZELOMAELLINTE -, P TENZHLBFE
FHMER o-RuCLIE ., P EFRIELEERICK DS EDEH A LT 2T IER
FIICLI-EBRED RN ZLEINhNEYME THSH[3], — A T. a~RuClslZ
KBXATTEBDIREEIZIL, WO DERMNHOT-. — DI, dBEFRIC
BTN REVEHERBEERATERLEZF2IOYE TR, F2I 72D
CUTHBEEROM. NAEURIVTEOBRBEEANEEL. AEOS BN
LU, F- . BRI OVWTH. EORWARERKRHAMEERT 5D E#
LS EABEZORMYEWNI K> T2RITEDEBDRIYF T T+— LN
D, NN T—ANEEZBETIE. CORICEITIEBETREECSET
==, 5E. HLIL. -RuCLDEFEEHEFIZE T, R2yFX 5 T4—ILk
DEWIRIGEFE R (270mg) 45 T, J-PARCO FEF 7 a8 D K&
E.E0BeexEhL. BMEREFREICBITAHSMEDEH ICTARILEY—
BEICBITARBREEITOICEERAA-. CNETHRLEEH AL ITHNT
WEWRERBIZETOREVEEZEERERBATHIET. ROMEEEA.
BISNAEUORIVT QNG A—EF—FHLMNIL, TNITEH>TIDRENRK
DFIALTTRELTDEREZEDDHLEBIELI-, EBTII. AEVIRDE
M RREEHOIEERFICIRADCEICHRIIL, 35X, BERERKRT S,

SE 3R

[1] A. Kitaev, Ann. Phys. 321, 2 (2006)

[2] G. Jackeli & G. Khaiullin, PRL 102, 017205 (2009)

[3] % [LXA. Banerjee et al, Nature Materials 15, 733 (2016), K. Ran et al,
PRL 118, 107203 (2017), A. Banerjee et al, Science 356, 1055 (2017), S.—H.
Do et al, Nature Phys. 13, 1079 (2017), A. Banerjee et al, npj Quantum
Materials 8, 3 (2018)%:&
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Study for the muon site of La2CuOu+s
by muon Knight shift

EUGIESE, JIIRRMEIT ' BiLE *, /NhiFZ ' FRHE °, EEEE °,
FHER M /MSRE . MERHE . HEZ
EIK, RAEKRIT ', EEKRETL? KEK W81 °. #8FX . TRIUF

USREBWT, Tax A bARBEELLGED S ENH DD LaxCuOsss [
ZOHEFID 1 DODTHIAMETIE. CNFETEL D USREEI DAL
BEIaAoHa4 PIRESINTET -, £/, DFT HHELEZAV-EH
HEAMASEHIBESINTLAS[-3], LML, BERICE#HMTIZED pSRE
BOD INFETRERXINTELERELATHIBHR S NER SN 1=[3,4]H5.
SDECAH, INEHHATII oA UYA FERBRMFEINLGRET S
FTIZEES>TWEW, FZT. WO DARTEHALES 24T 4
FoTRBEV, TaAd EMREREEK (U-LCR) MHREMIZI 24
YA CERETHIETHAAT,

SaxFA LT FOEERIL. TRIUMF BFZERTD Nu-Time 5925 T

TH o1z, BALBIE TOREMEEBLEE Th~274 KDEHEFHIT,
300 K>Th)DEREMEIREE.6 T DRLIHSEMHT T.[100](//a E).[010](//b &),
[001](//c &), [011]5 & U[101](/ic A S a Bh, b BAARIZZEN TN 45°)
2. TRENEBZMMNLI A T4 F T VREZITH -,
[100](//a &), [010](//b &), [001](//c EH)DAIE TIL. 2 DD E— HER B
Sht=, ChlE. 2=y bEIILARIZEEFMICELGRS 2 DD a4 YA
FHAFEET DHEEENE Z 5N B A, £ OIS uSR DEEKFHEEERH
5~230 K-Tn DEITIE, 100% DD 1 DD ERER S LHR L TULVE
WZENSZDAIEEMEIIBEESINS[4], TDMOAIEEMEE LT, EEIC
BWT—EOEBHRYA kb (~2BIFEE) THIKRE— A2 FOREMNRES
NTWEH, TOBEREY (BN ICX2FENEZLND, 20D
BE HERFEHUI A YA FMI1DOTHEIN HEHIZ2 ODDEL DN
BEiE (4 R TR ZEATAEYA AHBENS LTS, FE
TlE, SaFxFA T LFOERZHRDICZTaA YA FOBREZES
CHOTWERWNWEEZ TS,

[1] B.Adiperdona et. al., AIP Conf. Proc. 1554 (2013) 214.

[2] M. R. Ramadhan et. al., Key. Eng. Mat. 860, 154 (2020).

[3] B.Adiperdona et. al., RIKEN Accel. Prog. Rep. 47, 248 (2014).
[4] M. Miyazaki, et, al., KEK-MSL Report 2017 (2018) 101-102.
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Muon spin relaxation on Breathing Pyrochlore
Lattice BasYb2Zns011

AR A, BIH °, BAHENR ©
i NS B B—EA =M ERS AR @AC HE BN

TR =230 RIZEVWT, BT S EMEALARBENLGIT) -2
NAOVO7RFIIEBRERMENSTEZED TS, FLELEEY
BasYb,ZnsOyy [1]1&. YO¥*(4F "3, J=T1/DAFUIZBFHRAEY S=1/2 BBHET

EHDEWNIT) =g N\q(0o07 k@R ELTHRESN =[], it
FIEEMEMEAENSARMEN S=1/2 EMEERISRAZETILVMETHS
&, KEL DM HEERZETAENBHLMELST[2], SLICHERFTD R
E£TIE, BIERTIIHRH RSN IO EAREAICESIEEZFED S
HeE NG EABEEERAOGFEICESMIEZEIRDOLAYMNIERSN
f=[3]. DM HE/ERAMNEET LI )—0 0 40907 &R TIE., B
BCERFTAI—HFOHMIIILBFOFEENERUICFEINTHYM],
MG EBMEAF N TS,

SHEELI. REE[EOMREZELI-OICHEFRASEHEEICEITS
BasYb,ZnsO1y DIaA U RAEARFIEEREIT o=, TDHER. 88 mK [THIVT
TOUAN)—DIRENTEBEIN G o=, COZEIF. BIRRICHEWLWTHS
BMENEELEWIEEZEKRT D, TUUAN)—IE 2 BEEOIEHBEHONT
KTV TaVTENT=, TTMG, B L., BTN RERRLIS DS - B E
IKEEDRBLYET o=, ST X BERT D,

[1] K. Kimura et al, Phys. Rev. B 90, 060414(R) (2014).
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Muon Knight shift study of alkali-metal clusters in
sodalite

BEFT . pEHE(C ' KE—5 2. Yipeng Cai**,
Sungwon Yoon®®, /NMEREIR 34
% RK¥ET. 2CROSS. *TRIUMF-CMMS,
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CATFAD—BTHLIY—FSAMNEAR TAD B r—CEHFHWEIDILE
BETERILTWS(E 1(a)). V—F FM/MERICT IV ERERESE S
EICKYF /ISR —% RIS ELHIENTE, REBEMES LUHEE
ERIERMNIEIS, CNoDIWRIIESF/ZEREICEHALASHLNT s BFIC
ERTH1] BE—DFAFNEFEHFOTILAERISRAZI—(E 1(b)NNET
(2 —DI R ENSHERBEMETYMERA LGS, R—ILREIL Na 75
AA— KIS5RE— K-Rb BEIVTRAZ—DIEIZ 50K M5 90 K E TR
[CEFHT S, F—ILRELTTOH—GRHAESOFEENEOHIEWSR I
BLWTEHAEIN. EVWTILHIERISRFI—FEZDEIFEL2], EFRE
VOBEEFEHABMPT—ETHLIIEN L. CORMMIGATHEED LR
(FZ2aAr-s EFRIDOITIIEMEEERAOLRICHREXTSHEEZEZONT
=1-[2],

TRIUMF @ NuTime ARYk @ B cage ®) (S-clectron
AA—32ZAWLT 6 T TOD&E
MiZmuSR RERZ TV, B
HEEEDIAAFAN T
FESRANTz, YOMNETEELR
ERFHERL, Ky Tk N
MoBYMEESERMNIET ~9A A4 cluster in B cage
BY. EPTHWW@EO%X K1 (a) V=454 bofEEMEL (b) B 7 —oh
z\%lgiizf;iii;;i DTNAVRE/Y 7 A8 — ALY DEERK,
IWEEMRBEERAORRNGLRZEMITAERTHL, RWAESE —[REE
BN at DHLENMESIUPIaA UV EEDEEFREBORAEZITELT
WD, CNoDFERELBIT. sEFRBIBEH DO ZRMLMNY P RIEEIEHEE
ER D IEEERBICDLTERETITI.

[1] T. Nakano and Y. Nozue, Adv. Phys.: X 2, 254 (2017).

[2] T. Nakano et al., J. Phys. Soc. Jpn. 79, 073707 (2010).
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Vortex-induced phase transition in the two-dimensional

triangular antiferromagnet: FeGa;S4

Y. Tang', M. Kawamata!, Y. Kawamoto!, K. Nakajima2, M. Fujita3,
and Y. Nambu?
1 Graduate School of Science, Tohoku University,
2 J-PARC Center, JAEA,
3 Institute for Materials Research, Tohoku University.

It is believed that novel noncolinear magnetic states can appear in geometrically
frustrated systems where conventional magnetic long-range orders are
suppressed. As the easiest model of such systems, two-dimensional (2D)
Heisenberg triangular antiferromagnets (HTAF) is predicted to host thermal
fluctuated vortex configuration, Z, vortex [1]. Theoretical study reveals a
transition induced by the pair annihilation of Z, vortices will happen at a finite
temperature and yield finite dynamical susceptibility in the elastic channel at the
wave-vector slightly displaced from the magnetic wave-vector position [2]. In
this research, we focus on a model compound, FeGaxS4 (S = 2), with an anomaly
at T" = 16 K [3] possibly accounted for by the Z, vortex-induced transition.
Here we show our recent results of neutron scattering on low-temperature
magnetism of FeGa,Ss. FeGaxS; single crystals are grown by the chemical vapor
transport method and purified by sulfur-bath annealing to compensate for
possible sulfur deficiency. Intensity maps on the horizontal [HKO0] scattering
plane are obtained from an inelastic neutron scattering experiment on BL14
AMATERAS in J-PARC. As a result, magnetic signals accounted for by a single
Incommensurate magnetic wave-vector, gmag = (0.186(1), 0.186(1), 0) r.l.u. are
explained by Ji-J>-J3 model. Temperature-dependence of the integrated intensity
at a slightly off position from ¢mag shows a small hump above 7" in the
quasi-elastic channel. Such tendency is consistent with the Z theory.

[1] H. Kawamura and S. Miyashita, J. Phys. Soc. Jpn., 53, 4138 (1984).
[2] T. Okubo et al, J. Phys. Soc. Jpn., 79, 084706 (2010).
[3] S. Zhao et al, Phys. Rev. B., 86, 064435 (2012).





