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Molecular mechanisms of autophagy revealed by
structural biology
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Quantitative visualization of electrolyte properties in
Li-ion battery by in operando X-ray phase imaging
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Coercivity mechanism researches on heavy-rare-
earth free permanent magnet and problems
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Calcium Nitride Based Support for Low Temperature
Ammonia Synthesis
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Observation of Li-ion conduction pathways and
diffusion in solid electrolytes studied by
neutron scattering
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Operando Measurement of Solid Electrolyte Interphase
Formation at Working Electrode of Li-ion Battery
by Time-slicing Neutron Reflectometry
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Development of H Conductive Oxyhydrides
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Study on adsorption state of hydrogen on surface of
metal catalysts by Synchrotron Radiation
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Electronic structures of hydrogen-related defects in
perovskite titanate dielectrics

FEeE
BARFHOAEFARERE ThEREARELFI—

B#MiROJ AN MEEZ L D—EDTFAVEBEYIIEFMEELTHE A
DEFBIZIGIZRILTONTWNS, cNLDELEIRKENT-FERTHSH.
ZTDMEBHEREIIMEDORMBECTHMYDIFEICLIYELLLIELEDS . DZIZ,
RATRDA MR FRAUBBAEWIZE T 245 E DR - R D EFIKREFB
MMZTBHEE. ZDIEHAE, REEETHS,

ARETIEZRIHY SN THSIKRIZEBL. ROTRXAALETF
ABRIEYIEEE (R ATiO5(A=Ba, Sr, Ca)lZ 2]’3H%)T“f‘@¢@7k§0) BFIKRE @ﬁ#
BAZEE A=, KEFRFTREREOCEXTT7=—/ILALEBICEL, ERET IS
[TRATHEBENELH S0, TOEFIREDMHRBITIIIEEICEELEREET
H5, ECAHD., FELAMYMKRDEFIRELZERMICHLNIZT LI LI,
BIERZENMETHAINPZIZKEHLL, ZCTHEAX, KFRREFZER
CH lDEREF DIEI A VEMBEFRICHEIAA . R FRIKRTIESR
L7-LT. ZDEFIREZIAFVDOARREZIALTEREICAET SFiE
(IBRR)ERAWSI LUz AFEZRAWSZEICKYFEERE D FRK
RIIRHIGT DEBNABEZIZHBONSB[1],

ISR EE&R (X J-PARC SaA VEBREHRSLUVUR—ILLTS—HERTIZEL
TAT>oT=, ATiOx(A=Ba, Sr, Cr)fi BEFERIZ T HRAEDNHER. VTR
[CEWTHERTIAA YL (EIaAVEEFOREBIRE) OHRETRT
EEMNERIESNT=[1], ZDAFUEDERFNSAZEF TIRMNSE+ meV
DECAHITZAAZ D LMRNFAPERMER L TNDESENBHALMNIZE
otz BFRIKZLINODMERIZTEWNTIaA D LLERBRITE AR
MR ER L. ERMETIIEFERHEL TIRBSIEDRRAIZGESEE R
BN, IH[Z, IBRIEBEDHIGIKFEMEMNS, ESaxVICKREINI-TFRE
FIEEITFIVMEIZH T HIENBHLIIZEST=,

AARIL. FFHEBOEARAER. RAZFEERK (IREEX) . KEK MEH
NDEHERK. AIUELEK. THFIE—BEKEDHKRAETH D,

SE Xk
[1] K. Shimomura and T. U. Ito., J. Phys. Soc. Jpn 85, 091013 (2016).
[2] T. U. Ito et al., Appl. Phys. Lett. 103, 042905 (2013).



(B2-1)

BEEUCTEILITFRAKDBETIZEITHHEEIZDONT
Phase transformation of salt-bearing amorphous ice
under high pressure
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The appearance of Jahn-Teller distortion
in the spinel structure with compression
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d BLEIX 2 EfEELT- e, BUEE 3 THEIBLI- o, BUEIZHHL TS (K 1).
TNIZHLT, EMEABRAMTIE, SEMEL-tLE#EE 2 EMfEELI-e BIE
[ZHHLTWS(E 1). Y= T—F5—NRIE, ChoDfERLI-ENEIZE
FHERMICEESNESITREL, /\EAERG M@ E KRB ALD BRI
RBEERSETCIRILFI—HMRELCEZLLZ6T (R 1). IRILF—EGDT
WHADEEIZCEFHIERFEEL-EE, BNV —2 - T—5—FAHERL,
JINEERED Mn* (B REY), CoZ (BRREY), CuMZENIZEZHTSH. Mn* M
AERIIVEBBED/\EAXREZ G DHS/\D AT 8k (Mn?*Mn*,0,) TIX, Mn*
DBNNY—2 - T—F5—FHZE>T, AERIIL BB EILIARZNOER
ERICIEBEHEREL TS, —A, Fe¥(BREV)H/\EAE, MEAEIZS
WTHWNWY—2 - T—5—RERTITHA(E 1), TRIILF—H/NSKERIRE
FEFEBICIEELRKHL. ZD8, Wk (Fe®Fe*,0,), 5 AEXRIL
(Fe*AlLOy), I ILIRAE R JL (Fe*,TiO,) (X, EETIIII A RREHIFT 5.
AMETIE, IARRDF1TORERIL (Cu®Fe04) ZRNNT, RERJLEY
BENICEASZETCRETIV— T—5—FEAHETIAEEIT -
[ERAZXITARRDFX1TORERIILZE/HL, S EELERMETI XA
IrRI%EZ, PFBL10A D EE & UEh X (REFEE TERL-. EERIX, 7OD
FEAHSP =00, 1.8, 2.7, 3.8, 4.6, 5.9, 6.8 GPa) THRFEHEREL, FD5b
DADDEHA(P =00, 1.8, 2.7, 4.6 GPa) THRIITEREREZEIToT-.
[BRLEEIEFTTCORERBEEMRITE EPMA DTOFER, F27O0XERIL
M Cu & Fe O)J#:: Iﬁﬁﬁfi [4]|:Feo.9o1CUo.ogg][G][Fe1.500CU0_500]O4 'C‘:&-)’DT:. :*L(:
&Y, C*DREBA I, \EAERFEICHTMLTWSIENBHLIIZET=AY, &
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DERETY—20 T—F5—FAIIERING,of-. BRI FERIEX A
EANZ{E>T 3.8GPa ETHEERICHEADLI-. L2AM, EHA 46GPa &F, B
{SIF&EF Y cubic—tetragonal fRERFSE RIS S ELERLT-. FERBEETD
HE N\EFREEcEARIZHEREL, MEAFEIX cEARICEMREL-EAIR
BERL, COBRBTY—2 - T—3—FEANERINT-. 2 FRETEIL,

Cu M 3dZ?EEA/\EARFED c B ARZERINTWNSIEITKH T, BAIRIEN
c BARICHERLTWNSZEERLE. £, /\EAFRRAREEDIEABRET
DRF (Cu) LTERBERROESAIX, EAEMIZFE->THRAIZ 90°(238D
WTWE, V—2 - T—5—FAFKER, BUAEMNMLN-f-. ShiX, EH
EEBIT/\NARBEMRIEDEATRDLTIKIEFZEKRL, EAICEL>TY
— T —EHANRETEHEEHITLTVWAKIIZRZS. LAL, D
HRIEL, HORERILBEBETHDI T I9F Ak Mg,SiOs (Kudoh et al.
2007)%°y-Fe,Si0, (Nestola et al. 2011), VA< Ak FeCr,0, (Kyono et al. 2012)
THRKRICEAEINSARER L BB EICEBNLEEETHLIEN T HoT-.
DFY, EAICEST, RERIILBEED/\EARBEMIRIEZDLDODEAL
LT D CDEE, V=2 T—F—NRERTEREEN/\BAEREELE
LTWWBIEA(, 3dz? 88 (HAULME 3dxP—y? B1E) CERALF CTHABEER D
BT DL, TNODOMICKRARRELT, V—2 - T—5—FHHH
HLTWSEEZDBNS.

Ti* 4+' (e 3+‘ 2+ cr3+,v Mn3+ Cr Fe3+ Mn + COEH, Fe2+ Cu?* 2
4s5°3d° 041 0 2 o 45°3d4 0345 0 6 4s°3d7 4s°3d?® 4s°3d° 0 C

0 = no Jahn-Teller effect ; W = weak Jahn—Teller effect; 5 = strong Jahn-Teller effect expected

High-spin

Low-spin

=N

g

High-spin

15
e

Low-spin

Tetrahedral configuration Octahedral configuration

M1 BRERITHED/NEEK, OEFRMRRICETSV—-T—7—9R
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Hydrogen Transportation Dynamics in Hydrous
Minerals by Quasielastic Neutron Scattering

Bhir £ TLoryTFS5oI—" . SMmE 2. LLAES
1 EIUKEREN., 2 BEAEEESIHOTHH. 3 [EFH#E J-PARC +

R FEBMERELX., FROBREDPZEBHL TS KERFICHLT,
AR EN R IEEEE EEMIETRTHAENTESLFETHD,
CDEIGKFEDFAFTIORICETHEMIE. PHEFHNEKRORFHZIC
FOTIEFHUERESNIFEDEFHIRILF—DH T IEELLE. EBED
ZiLEBFETEHRIT AL TEHEONS, BRI Z - IRIBRIZF O LT T, flZ
(XA LI DEM KD FOILEDEHRICHASNTE -, LMLV DS
B ERNDKE, DFY H,0 5 FTIEXHCOH ED H (X, ZDBEMNESH
(2L, EHAIA K YEMTBIZEE L D o= &M, TNETIEHIA LG, oT=,

TIL—H A Mg(OH)l[ZBIEERNICOH £EZ ST RERMLEEZ KM THY.
1 UETIX 550K B E DR E Thi/K D AR ZBIAT S, Phase E [Mg,SiH,06] I3
Dense Magnesium Hydrous Silicate £V IR EE TR ELE 2 /KEIYD
REHTHY ., ZOXKEDEREXEBINTF=TIL—H A RELLBTULB[,2],
=1L Phase E TIEXEBBEZREWNIEHETHSIOFEICEI > THEENKYER
EIZ1Y ., Bl Z £ T 400km(E 51 14GPa)Tld 1100°CLL_E FE ThHEK 5 iR HVEE
RN, INLDIMDKFBZFATIVRADREZTILEZRARLIENTEN
(X, EKILIDFFKDEOMBANBELEREL, FTETILODEELF
RhYhdEonsd, F4ld J-PARC MLF DS fEREIEHEEREL 2 55 -
DNARJIZHEWT,. SNETIT50K M5 480 K ETODRETINLDIEYIDEE
EMRELZEHAI T A EITRHILIz, o ERMNL. WTIDMIZHE T
£ 180 K LT DIRETIIKRDFAFIVAMNMELTEHIE BXUTIL—H
AFTIE230KIZENTSARREDR 77— ILDOFHIREMZILAUER T H5KEN
FELBO..BRELEBICTDREENREIZEMLTHRLIEN LI o=, Fl
FRZERI DR — LIS AR R Y EICKEL, Ko TEAEBEICELDHL
HTIXZDHRBEHAHELL, LA B FRICH-TIHEY (2B A 5iERE
EEBETEIKRAAVH)DFENBREEINT, LEDFERE, LY
=R CHETHS Phase E DEFMEDIERELEIRETL DD, IiFDKF
BLiE[1,24]&. TDMRMGENEDIEY FLDBEBZREERT D,

[1] N Tomioka et al. (2016) Phys. Chem. Mineral. 43, 267. [2] T Okuchi et al.
(2014) High Pressure Res. 34, 273. [3] K Shibata et al. (2015) JPS Conf. Proc.
8, 036022. [4] Purevjav et al. (2016) Sci. Rep. 6, 34988.
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Observation of a auadratic Fermi node
in the pyrochlore iridate

Ak & RRRFYHETRRMR

NETOYHEREDETLEST. EFHEBAEAECHMEMREEROESL
LN —AHEEITLIMEICH T, BOVEFHBELRODAEVEEEEERD
MBEZRRIEA-EFRIIKFAHRTHY . HiFLEMRAOCHILEFHENER
FREINDIENLD. RIGEHTAVTATELTEESN TS, TDIRMHY)
BELT. 59 LBZHAIEHERERA) OV LEIEMANEHATFIATLS,
3d4d5d ~NEBFHMEMNLMNLHEEFHEIEELGLIN. —AT.FRFED
BRICKYREVEBEHEEEANEGS, EFHBLAEVEENREER
DHEINBREEDIRILF—RT—ILEEFE>THET DM LY
SdBFRIE. SREZTEINSIFLLVARASETH S,

APARTIH. AEFBENAEFHRAZTRANTA/O/O7 8 A) D) LEEE
¥ Prln0; DEFRBEZEHRLI-, TORBR. AL AKESEX IR E CFRE R ERxt
MIEICSFONTERIDEER/FESINSTTILS/—MREBZEEREL=(H1),
PrIr0; Tl 2RI D HEF DEEF/NAVFEEBNVENTT)LEE
B E— A THETI4ERBAFF DI/ —FIRENBHEEEFRTH
YIIDIEMDL, FETTIISRAREBLHFEIND AARDERM .
Pr,Ir,0; (&, RO HILIEZG AL O THERINI-MELL TSNS HeTe
DBREEAN—DarTHY . FFLAREBNMRODHILEFHEGRODHIL
Mott #EiZIK. DAMIILEEE. EFAEVRUEBR—ILIKE)EHKELS5E
KYEEEEZ D12,

‘ ,( ) | 1:()PrirO, DT YILT

7 vJ—2, (be) FNENT
_ RELAZBELHESHEM
-, k ‘ THIZE L= ARPES BREY
vy 010102 o 020ty 7o (d ZzIEI/—F
Low mm=——x—mHigh REZFEIT S\ FEE

I)(A_‘l >

@ o™, @ ke 58 RUHIST % ARPES
7 0.00 e &8, () ARPES THIEL
e T EEBEZNYES
0w S ] ARGRIERE(T=T0K)D 7
28 oo | VI mEBTE S THES

—0.02 - LNVNT o
BREBETREARI L

EDC/FDat75K

%20002 e g o0z EZ7OVRLTWLS,
Ve £AT)

[11T. Kondo et al.. Nat. commn. 6. 10042 (2015).
[21 M. Nakayama, T. Kondo et al., Phys. Rev. Lett. 117, 056403
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Magnetoelectric coupling in the
honeycomb antiferromagnet CosNb,Oq

N. D. Khanh™, N. Abe?, H. Sagayama®, A. Nakao* T. Hanashima*,
R. Kiyanagi®, S. Kimura®, Y. Tokunaga? T. Arima?®

1 Department of Physics, Tohoku University
2 Department of Advanced Materials Science, University of Tokyo
3 High Energy Accelerator Research Organization KEK
4 Research Center for Neutron Science and Technology, CROSS
5 J-PARC Center, Japan Atomic Energy Agency
6 Institute for Materials Research, Tohoku University

The magnetic structure and magnetoelectric effect have been investigated for
single crystals of the antiferromagnet CosNb,Oo. Single—crystal neutron
diffraction and magnetic susceptibility measurement have revealed that the
magnetic structure is different from a collinear arrangement with spin parallel to
the trigonal axis as proposed previously. Co?* magnetic moments are found to be
almost lying in the basal plane, which lowers the magnetic symmetry
to C2/c’ with the propagation vector k= 0. Associated with the magnetic phase
transition, a sharp anomaly in the dielectric constant and displacement current
indicate the appearance of the magnetoelectric below Néel temperature with a
large coupling constant up to 30 ps/m. The existence of off-diagonal components
in a magnetoelectric tensor indicates the formation of ferrotoroidic order
in CosNb,0Oy. Such a magnetoelectric effect can be ascribed to the reduction of
symmetry caused by simple antiferromagnetic order in a honeycomb network. In
addition, we observed an intriguing ME response associated with a simple
antiferromagnetic ordering on the honeycomb network. The induced electric
polarization changes its direction by an angle —26 upon rotating magnetic field
around the trigonal axis by an angle @ We attribute the variation of electric
polarization direction in a rotating magnetic field to the continuous rotation of
magnetic moment on the honeycomb. Our findings may open a variety of novel
ME responses based on a honeycomb magnet.

* Current address: RIKEN CEMS
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Structure determination of group IV atomic sheets
using total-reflection high-energy positron
diffraction

N — —
EREE

BARFOAEFAXEBE S RERAR L2 —

WME TSTIVDREFRF% Si. Ge. SN[ RFHEEDREL IV IRTETESE
WA -HBFERF—MOE TR REAXRD)DEIRA R AN
TWb, EXRICHITHIHNWREVEEMREERLE. o0 fEaMERML /N
YOI TERENS, CNODHFRFU—ITIEXISTVIZIERoNGELE
RACHIERELGE DFHFYEORENPAFIN TS, FITIUEFE
BYINLDEF—MIBARRICIIFEELLGVN, HiL, SESFLERL
TEDERDABEIZHESTETCW D, AAETIE. [FF 1-2 BITHESDH TEUX
HERNEREEGEFEF(TRHEPD) ZHWT., AKNMDER EICERRLEYS
WAV DRFEREZREL=[1],

EERIL. KEK YERER EMEREREGE FERBERICTITo=. A5
BEFE—LDIRILF—IL 10 keV IZEEFELT=,

FEOHFER.AOALLIZEIT2O09F T g (ASIBZEEFE—LDER
FAEIZHT HERIFRARYNEE) DRKIZEFTHRENENT-, COZEX. T
IWIAVDEFEENIIOARIZHLTEFIHRTHLH_EETRET S, B
HEMEFERICE DGR ERET S, B FHD 8 D Ge [RF
D551 2D Ge RFEITAEZFIZO TR TR I ENDM o=, COHER
. CNFETIZEREESN TV = 2 D Ge RFEFNEZAIZS TR FARIAR
FEREELABEETIVEIEIERELGS, LML, SEREL-REFEEX. Ch
FTOMDOERERFERELGRATESZEAN 0T,

[1] Y. Fukaya, I. Matsuda, B. Feng, I. Mochizuki, T. Hyodo, and S. Shamoto, 2D
Mater. 3, 035019 (2016).
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E43Y D ZREKOFFER LEFERZE DOEEREZH
Apo- and Antagonist-Binding Structures of Vitamin D
Receptor

WWAREF-BEMERKE

EMRBEAIY D THD 10,25-CEROFIEERIY DsldhILo S L%
FETBRILELTHAIN., FNLSZHBADO 1L EE - FEHNH| ., GEdR
Bl S REEEBERZL D, TNODERIIBRAZEARD—ETHBES
SUDZRIK(VDR) IZHEELEGFEHEEENLTHITT 5, VDROUA VRS
B (LBD) DEEIL. AEMR, FHR. EFHEEFREDOKRESC 3 DIZHEE
sh3, i EMHE VDR-LBD D#ERBEXSETIZI00 L ERHESHh, 72X
MESIZKDEHIEEEBIILCRBEINTWS, —A. FUAdAMERIZEK
BHiEMEEEHIATESRBEBEIIB/TONTOAEWL, F-.VHAVRLES
TWEWRESH (TR EEBEICETIRELLEV, ZIT. A EHEREE
BTN DA ETZERRBEEFZHASHNICTHIEFETEL,. S EIE SAXS &
NFEHFHEMD)ZHAAHE TIEERMEIT =D THRET 5,

VDR-LBD & &AM SAXS EERZ 1T\, A REEDN L DERELHE AR
(EERHA#R) Z1{1-. MD EtETIL. BFOHESRBEEZLLICZHDIREREE
FREIG EBETUOHUTILOHEMS SAXS DEERBHIEE—E T S iHEH
BERTBEFHELI-, TOREE. 7T X MESIZXD VDR DEMERE
ErRATESEEFR/AIENTE, RO AETTREEELFDLI L
MTEL, ULDFER. SECFATH LT7RERUVTUAT_AMEEE
D VDR #EEZF O THLMNZTHIENTEL:,

AAEDREIE. VDR DALELTHOBAZBRICEHLERATESLEEZD
N, BIEABR~NOEHARWNICHFTES,

Reference

1. Anami Y, Shimizu N, Ekimoto T, Egawa D, Itoh T, Ikeguchi M,
Yamamoto K. Apo- and Antagonist-Binding Structures of Vitamin D
Receptor Ligand-Binding Domain Revealed by Hybrid Approach
Combining Small-Angle X-ray Scattering and Molecular Dynamics. J.
Med. Chem., 59, 7888-7900 (2016)
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New Pathomechanism of Muscular Dystrophy

BEEXR-EMERERFW

BOANO T —IEIX, BEERICEH DETZEHEL,. REZNICITHEN
FERELTEHI—HOEGCTFEREDRMTHS, cNOHPAMATA—ED
BIZ, o PRMAT YAV DEHDOBREZRREETHIEREHEHLH D, bbb
EEIL, oD AMAT ) A/ INF—=EREIN, BHP RO T —RE (I Z N2
BAOREREFESIREEFINTICRESNDS, BATEEODZVELEGY
AAT7—3EEND,

COWEHEIEL. ALV HEAEBTHHTERL: -7 /—XEHEEH (O-Man
FIjsdR) THD, WHEBBICKD AN YA/IF—IZEATEHEIL.
O-Man BB S BRI H A EERFEEER POMGnT1 AY, oo RARAS ) A/
F—T&HS muscle—eye-brain FEDRER EHEDHEFBHOMIZLIZZENREI—
FCHB, TDH O-Man BEHIBEDTERTE. BEXY O-Man BESEDE
RICERDHLIBEEERBERENT RTHLONIZIEIN -, TOBRET,. HLX
POMGNnT1 O X G4 :E T Z1TL . POMGnT1 & fukutin((BILE S A O
1—DERERA)IE. EEREEHLERL THEEESRETo>TLSIRIEALZ
A LEBRALMIZLT=,

ARSI HEED - L E R GIEHEELERELMZLIENY TR, PRk
O YA/ INF—IIR T HFEHABRBIRITEEZ R =L D LE TSNS,

SEHk
Kuwabara et al.: Proc. Natl/ Acad. Sci. USA., 113, 9280-9285, 2016
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Picosecond dynamics of contractile proteins and
their hydration water by quasielastic neutron
scattering

WEREAN ', FHEIE2 INEEER® hEER Y AFEF Y iR’
ERE !
1. =R, 22 KIRK, 3: HEFRK, 4 J-PARC 32—

BRHOCOHOIGEX, F-7OFUEIATY ST EREDOHEEERIZES
THRIBHD, TOADZXLIZITEKARBHAODE SN Z . BFEDOHAETIE,
MEOHEERICIIEBEDALLT KMKDEH L EZLEREIZES
AEMEMNERINL TS, EZTRMHETIX, J-PARC/MLF @ BL14
AMATERAS U V- F 4GB M ELEL(QENS)EERIZKY, F-7UF U R U=
A2 SIELTF S1), ZEN6DKFKDOEARFEBD A A FI U REF 1=,

ZEAEHXE QENS ARIMLDFBIID, F-FOF U ERIRFDiHEFHE
(¥ S1 &YBEL, BUERFEEODIRILE—DREETIIE B TELLEE
WEFZETIRERFIDENEE F-TIOFUDANINSINZER DT, Thib
DFERIE, F-FOFUDAMN S1 FYIEHEICIESSCREFDEIENKENS
EERIELTULNS[L]. RIZ, KFIKHE QENS AR KMIL D EHT s KFIK 72
FOMAEILERE, FERE, DERMARBRRZERSOT-. TOFER, S1 K
IKD M PR EAR B L/ NIL DK KYINSLID, F-FZOFUKFIKDZF /8L
DIKERBETHLAZEN DD o=, T, MAKFKDHEHRMICIEELE
[TRONAELA, EERFERERFREIZDULNTIE S1 KFIKA/NILIKEYERS,
F-7OF 2 KFKIE/NIILOKITELMEZRL-. ChoDFERIE, ST KFIK
(/NI KKYEBEANIIFI SN SENSHB MG EHEKFIKDOFEERED
MW, F-FOFKFAKIZ/NIILIKIZIEWELVEEEZEH DI EFRELTL
3[2].

ULDEBRNS, F-7OFUBEEKTIKOmMAD S1 KYBEVESHEE
R END Mo F-7OFUIE, COLSEFHEFD/KIIKEDBEE
FAZELTEHSDELTFZERIEDLILT, S1 £EICHRELEBEZRY 5<
HHEEZLNS.

SEXHR
1. Matsuo, T. et al.,, Biochem. Biophys. Res. Commun. 459:493-497 (2015).
2. Matsuo, T. et al., Biochem. Biophys. Rep. 6:220-225 (2016).
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