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Pressure dependence of dihydrogen bond length
in NH;BH; obtained by high-pressure neutron
diffraction and DFT calculation
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4 ERTIYERHAZELFY. 5 ST REEMET

TUEZTHRTY (NHBH,) LT 50 FOKRRLMNSIEEIFELGT
KEFEENELDILICKY ., BREEETRELRERELGO>TINS, CDEE,
el n FRITDO/KERER (Z/KEBEHSIER) (L. KED Van der Waals ¥
FED2E(=24A) KYELY 20A L%E-TULND, — A NH,BH, DEEHE AP
(Bmm) ($£#9 1.2GPa TEE4E HP1(Cmc2,) IZHRERFEL . S5I12#9 10GPa TR
DEEHE HP2(P2,, Z=2)IZHHERTE T 5, AMIETIE. ChoDEEEEET
KEEELDBEBRERSMNZT S1=6, E/KFHILLT- ND,BD, DEEHHEF
B ZEITL. U—FRNILERT NS KREER DO E K FHEERO -, F-.
XEREFTAENBONT-EFERZRL. DFT ST EICKYKFRMEIEREZK
&, PHEFERITOBRELERLT-,

HP1 MBAIETIE. MREHEZERE 6.4mm., [BESH 2.0mm OFEBKFIZTL
AL, AR 2@ZE HEARLLT Tizr 888 encapsulating H A vk
[CFHIELfz, ChEI1XOBESEHENOA(RTUEILTISVTL, Y-
VNG TURATHMELT. $ 7GPa £ THMEFREIF/\FI—2DEILZERIEL
f=o AP )5 HP1T ADIRERFE T, BT 50 FO KRB DO 2 miLkY
FRUOMAIIZODORL=(20~3.0A ., FE 24A) , COMEFRE TIE D FDHEX
MEMNZEILLT B-N (HEDZEMEBDHIFTSD AN KEL A FRITDK
SRR I RLI=EEAOND, TOKEMEMOTHIEL., HEERER
D 24ANSFEHEELIZHADL. 6.8GPa TlEH 21 A o= ChEDE
1L DFT ST EDFEREMNP BE<—ELT=,

HP2 MAIFE TlX, B 3.8mm, ESHY 1.6mm DFE BRI A B ZERFKRICH R
TYMITRELT, BEFAVYEVREIOARTUELZEZRWNTMEL. 8
18GPa £ THIFE L =0 HP2 ~D1BRELFE T/KEFEEEEE D X B U AP L[EFE
EIZHEDL, S52EICEKY HP2 DIE I EBRIZELY 18.3GPa TIXFEHIEIL
1 8AFETHEE 1=, DFT ST E THLRIBEDIER &% o=, LAL . 10GPa KL E
Tl EFEIF/AE—2DTO— RV ABEE T, StESN IR DR E
MREWNOH. BRERLOE=OHICITEHRADOFANDELL SN T,



PF-AR NE5C NE7A

P-V-T equation of state of rhodium oxyhydroxide
SRRk
AL K

Oxyhydroxides of trivalent cations with an INnOOH-related structure (M3+OOH,
M= Al, Ga, Fe, Mn, Cr, Rh, In) are of interest because this dense structure is
stable at high pressure. Aluminium oxyhydroxide with an InOOH-type
structure ( ~AIOOH) was synthesized at 21 GPa and 1273 K (Suzuki et al.,
2000 PCM). This phase was found to be stable at the condition of the
lowermost mantle of the Earth. Thermoelastic parameters are fundamental
properties of condensed matter. Although XRD studies on oxyhydroxides with
INOOH-type structure under high pressure have been conducted (e.g., Suzuki,
2016JMPS), knowledge on their pressure—volume—temperature (P-V-T)
equation of state (EoS) is limited. Thermoelastic parameters, such as the bulk
modulus, the temperature derivative of the bulk modulus, and the volumetric
thermal expansion coefficient are derived by fitting the P-V-T data to the
equation of state. In the present work, a high pressure XRD study of RhOOH
up to 17.44 GPa and 900 K has been carried out to investigate the P-V-T EoS
and the compression behaviour. High—pressure and high—temperature (HPHT)
experiments were performed using MAX80 and MAX-III apparatuses at the
AR-NESC and AR-NE7A stations A high pressure X-ray diffraction study of
RhOOH was carried out up to 17.44 GPa to investigate the compression
behaviour of an oxyhydroxide with an InOOH-related structure. A fit to the
third—order Birch—Murnaghan equation of state gave A; = 208(6) GPa, and A
= 9.4(13). The temperature derivative of the bulk modulus was found to be
OK/0T= —0.06(2) GPa K'. The refined parameters for volume thermal
expansion were oo = 2.7(3) x 10° K" oy = 1.7(11) x 108 K2 in the polynomial
form (A7) = oot (7300)). Our results show that RhOOH is very
incompressible, and has a higher bulk modulus than other INnOOH-structured
oxyhydroxides (e.g., 8~AlIOOH, ¢~FeOOH, and y~-MnOOH).
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Bulk moduli of alkaline earth filled skutterudites

ATsX12 (A =Ca, Sr,Ba, T = Fe, Ru, Os, X=P, As, Sh)
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FERIYTILVEAMEEY ATaX2 (A= 15, 7ILHULT3EERE, T= &
BER, X = TZOMNM)IEAL AR IM-3 DIERZIBEXZRIYWERT, TH
DA EHLEICKURRGTHELGYMEERT ETRANICHENGEINT
WS, ZOFRTTILVA)LTEERFTERIYTILEAMEEY ATX12(A = Ca,
Sr, Ba)l&Z D A YA Z{liERL, RHRICIFZXZHEETRT Eu ROSEY
BLLT FEIORTHBRMZER T HBEEICEKRNAEI-NS. IhFE
TEARIEZTILA)LTEERIZBEULNT SrOssAsi2, BaOssPL I ENBIZEERT
CEERELTER[L] AMEOBIETILA) T ERFTERIYTILEAF
IEEMDARBEEERZAN, WELOBREZBRELNZTEETHD, KF
BETIHINEFTEANRARAEEERIIOVTHENTS. SR THRITE
MEREREBRIIFANVEVRTUVELEILEFFRALTE -, £inE
P05 mm DFAVEURZFEAL, AR YEORZEIEZ P0.25 mm THD. 5
FHIMKRICLI-DELFETHEEZRAZ, HLEOH-LDZFFERALI. a4
—A—1Z (X 0.1 mm TIREABEARIEIAZ/—IL: TR/ —)IL=4:1 DEE%ZH
LY, EAIRILE—ENLETRKRD . K 1LICTNWFETHLOMNIZLETZILA) LB
RFERIYTILVZAMEEY) ATaX DIEFEHEATEEEER BoERT.
Ba RIZHELVTH, Sr RIZHWNTEH, THARHA Os, Ru, Fe DIEIZ Bo A KE
LY. Shid CeTAlw R(T=Fe, Ru, Os)TtHbh, ERPFDEFZFEM Os,
Ru, Fe DIEIZELHE>TWAZEIZHIELTEY[2], AHEDENCDRTHHE
BITED. CNZHERIDIEDICSE, REBEBHEEILVLVETFEES
RODDDLELRGDSD. —7, SrOssAs12 & SrOssP12 ZHEARBERFEHD /NS
WP DANNKGESTEY, CHIFEFDERFE V & Bo A —RIZKREAFITSD
&I LTLVS.

a(A) | Bo (GPa)
[1]K. Nishine, et al., J. J. Appl. BaFesAs12 | 8.396 107
Phys. 56, 05FB01 (2017).; S. BaRusAsi, | 8.556 127
Deminami, et al., J. Phys.: Conf. BaOssAs12 | 8.581 150
Ser. 950, 042032 (2017). grf;iﬁ:zz 2221 19268
[2] Y. Kawamura et al., J. Phys. :

SrOssAs;2 | 8.561 135
Soc. Jpn., 85, 044601 (2016). SrOs.P1, | 8.093 160
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Temperature-pressure phase diagrams of heavy
lanthanide sesquisulfides Ln,Sz (Ln = Yb, Lu)
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BiE (AR 43d) X, ABEFFIENTEY, BRFEARNIRE, SRta, &
WEMERE R E DHFEINLRABMEANDISHANFINTWS, £, 85,
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ET, TARMLER B AMBADIC AL EFINTILVS, LHL, rLu,Ssld,
EETOERRETLS SESEEHETOAERNRESNTLNSA,
B—HEBAIZIFE->TLEWL, 22T, KAMETIE Lu,S:DE—HEFS
CEFBEIS, LuS;DEMTREENHERERNSGIELE I, MEE X
BErAWV-SEEETZTOEERET oIz, £z, FBLOEEEHHERZE
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[C&YITof=. BEMBEELT, 1) CS,HRIEEHICKYE R LT=CHE (Fddd) D
(u,Ss, £-Yb,Ss, 2) B TTEMRDEESY, D2FEFFEERAL, £H 2~
10GPa, ZE;E~1600°COEFH T, (AN S ME~NDEEBBERLIUVUETED
RiSiEiEE X BZDGHEL-, £, GHOBEET COREMEFFAR5T1-
&, PF-BL18C IZEWNTRAAVEVRT7UVEIILRILEFRAWLT, B, # 12GPa
FTOEETHRXREIFEREBRETof-. TR, (Lu,Ssld, 12GPaE T
ZETHY, SEHRNDIEBIIHASINGEHh o7,

FDIZBEDHER, »—Yb,S;1E, 2.5GPa, 1400°CLL L, yLu,S;ld, 5-7GPa,
1600°CLL EDE BT THOoNDSZEN D hoT=[4],

[1] K. =J. Range et al, Comments Inorg. Chem. 3 (1984) 171.
[2] H. T. Hall et al/, Inorg. Chem. 8 (1969) 2069.

[3] H. T. Hall et al/, Inorg. Chem. 9 (1970) 1084.

[4] M. Kanazawa et al, J. Alloys Compd. 736 (2018) 314.
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Pressure-induced self insertion reaction for P-based
unfilled skutterudite T Pz (T = Co, Rh, Ir, Ni)
compounds
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BRI 2TRIIEFEBEBRIYTILFAMEEYM TGO EAFEECTERIG
[ZDOWTEBL, AsRBEB LU S RIEEYDRIBEBEND RO FZHHERFE(C
DNWVTHELTES. P RRIUYTILSFAMEEYMTER—B&EERFL, 14>
RENTENTHREEEROEN LD EEYIIBECREREHIESES
EANBWNEFRINKRBIELEETH--. X ooOrOV RS ts
FAXEVRTUE I EIL(DAC)ZEALVT TP:M 0~80GPa £TH XK X #R[A]
EERZTLD, BE2RERIGICDOVWTHEEZITOI-.

DAC (& Re AR yhZEFLNT 70um ¢ x 50um FBEDHABF Y/ —IZF
EEEEBGEICKVIER LS MMREENAIER Ruby $E@REAZ/—IL
-IR/—)L 4:1RE%EH ALT 25mm ¢ ") A—E2—% AL TEEH st
FXBEAGL, 1A= TU—F TR X EEF/S2—FEAILT-. 4
FEDILEY%E 80GPa FREFETMMEL, £ TP REFOBEHCHKERKIZLDF
R EADIEERESRAL:. RLICTP:OBEHCRERGIZLSIBERT—
A—% 1T . BETHEEBHBRICIFERATIOAARKHENWAKEETHE
ELTHLECOFKERDAFIEELLERLT 2.0~7.3%EMEH#ERL-. BEICHE
L= As RELV Sh RIEFERIYTILE A hELLETHEFEEYSWLNEA
THERERDICKSHEEBIAREE-. LAILE—ESRHERENET S
NiP3[& RhPsEEERT 12GPa B EELMBEL B [EFE DA hhof-.

x1 TP:OHCOCRERIGIZCKSBEHZT—F—

e HEA e (A LY 2EE A CIEEE O
(A9 (GPa) RFEEE IR (%)
CoP; 457.8 66 2.0
RhP; 511.1 54 7.3
IrP; 514.9 70 3.7
NiP3 477.7 42 4.0
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FBRF/RF CulnS, DEET X #2EI#T
X-ray diffraction study of CulnS2 nanoparticles under
high pressure
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B/ A—FILEBOYA X E=H O OFERF/HFITEFFYLEEETN,
PFHARICEOTHEABFEGEDYHEEZHIET HIENTELIEMND,
BEREM B ELTRAITHEIN TS, hILaASA/rEICulnS, F/HIFI(X.
HAEFWNELGL. EETREERTRICTEFTLZL O, CdSRE L MF
JRFORBMBELTEEIN TS, LML, D —ME0HhFA 7
— R T DREARETHL I END, I-VIKRFT/HFICEHITHME
DF/HFEH/HIEFELD, EET TIIIEFEADNIKEDLELSIZHEE
NEILTBEICKY  BFREOHFA A=) T DERIEAFTES,
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HTHZERVF/HFRIEMOREEZBMEL T, SETIZEITSHCuNS,
FT/RFDEEEILEHEL=,

CulnS, /R FIEM)AVFIVT I A R ZEFEE SR, BFEE A PO L, 1-
RTFAVFA—IILEHEYBEELT230°CREREIZMALTHERL-. SETD
EERIZIEFAVERTUE LI EFERAL -, SUS301-EH-TAR TV L R &
HR7yrZRAL, BEFE250 m, EST0mDRBZRICAERDILE—EHY
TIVEH ALz, EABERIEAR/—IL-TH2/— L4 1DEREREFAL., &
EL-REDHUTILOBIEFITo1-, JKK0.6200 A [CEHEILLI=-X{EE A
Byt ELTRLV,

ERLT=CulnS, /R FILE B EFHEMIERIC LSRR R UM RXRETE
—IDFRIEES TS —DENLIMBEDRKESEF O EN DI 2=, KK
ETTIE. FIFHARADEENSTO—KDE—HITIEH A DILT/8154
MEEDETENERISNT, 16nm®D T /$E R TIZ10GPafT B TiL A @A
BERER T AEMESN TV =, 3nmDF /R F TIX15GPaE TKRERE
bIZER Al TE LA oT=,
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Structure refinements of the high-pressure phase of
lawsonite with primitive orthorhombic lattice

RA BAER ' M M°HFE &, EM &L RE B,
1 RAEK-BE. 2 BEX-REL.3LEX-RE. 4 RILX-HBFEE

SKEMO—YF M+ CaAL[Si,O,](OH),H,O IR fEETIZ/KEHT 200
km ETERSLIEN., BEBET TOHEEEEMNSTMHOTLVS[1], 2D
S, EEFEEICHE T H,0 & OH EEER T HKERFDEIREIH
DU HBENKRBEEICEL-BEEZIRASLSITIENHMET 516, 2 RRED
BMEF-EMF R BERE(Cmem— Pmen—P2,en)z L 5H[2]. —7A 4 GPa Ll E
DEATEHRBHDZEEERFRIZ C EDEFOHEBAEESREHHE
SNTWLBEMN[3]. COENFERLTHERBEDE LD, K BEHHERFEEDHE
RIZFBATHD, ZD=H. BEETTA—YF /O EBEEZHIAL ., 218
EHEFARDZVLENHD, TOE. 5 SN L-BRREORFE—INRERS
N =6, M AZEHREET DEFERS X BREFTERETZERL -,

ABFE TIL. California, Marin Co., Novato D KAKAOA—YF A&, BIEK
0 GRC THERBLEO—VFArOEBEFERZHFEL T, Merrill-Bassett
DAC ZRAWV-Z D5 X {REITEREZEEL -, KET5REDBIE RV HRE
AR DOER%E. PF DE—LTA2 BLI0A [ZEREBESN-EERMEHE
BIEIHTETITL. Bonf-T 3= nITHEREEDREZFLETo1=,

Novato EEA—YF A+ TIE#Y 4.08 GPa, §RkO—YF A+ TIE£9 2.03 GPa D
EARIZBEWNT, C EDME
FDHEBAZEWES RGN 2.3 GFa
RSN t-, T-E/EH
DAICEALTIX. b EHIZE
T4 n MEmOERE|Z
WodREH. RICIE N TEH
BlEh=(Fig.1), SEID R
ETIE. oD RZET

NV "f\VA\/\/\/"/\\/\’\,v\n/\\//\"\ A

e ﬂ%ll ff*"] Lf: :D'E FEIE] E¥ [ cté N o step [%0.01°]
ERBERMTOBERER Fig) SREBE RSN » BEE(/H)DERE
N9 5 £W530 14 RETDE—2
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[1] K. Okamoto & S. Maruyama (1999) Am. Mineral., 84, 362-373
[2] E. Libowitzly and T. Armbruster (1995) Am. Mineral., 80, 1277-1285
[3] T. Boffa-Ballaran and R. J. Angel (2003) Eur. J. Mineral., 15, 241-246
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High-pressure structures in spinel analogue
compounds : Experimental and theoretical approach
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RADHERFZORELTESICKY . RATYERBEDREEDORIES
FUBEFTREREICTAITITILAAVIAIT1IADTYEINDD
H5. BETDEEHREFZIZDOLNTEH, ZLDOBEDFAIRESNDOH
B, RAETIE, BB FMICHEE T A RAMRERIILBESLICDONTES
ZHT. TOBEMEBITOVT, EREFTRICKOEBEIE S o1,

NRELI-ALEWEEL ZnAl,0,4, MgAl,04, ZnGa,04, MgGa,0,TH D, EE
FERIL. FAVEVRT7UE ILEIL(DAC)Z AL, L—F—NEE D DAC %
KEK AR-NE1 [Z¥6iAH X #REIITEEREZ S o=, F—REBFHEIL. —fi%
e BB E Ll (GGA-PBE) D1 ET VASP IC&YBIHN. BEShBHEH
(spinel B!, CaFe,0,%!, CaTi, 0,8 %) LEAILMNEEBEDIUZIE—ZEF
K&, HEEBENESVICEBEREREZEZERL-, EBROKEER. VT hoil
RIZEWTH. BETTCL—F—mMBALEEE. £9 . RERJILIBENEL
FALY R fRT HIENBRINT=, TDE. KUSWENT. HEHIIELE
&L CaFe, 0., CaTi, 0. B EDHEENBEL T HIENFERINT -, FTELE
Rt BhEBREHEIRL TS A, ZnGa,0,s, MgGa,04IZBWTIE. FNHD
BELAMBBEIVIIE—ZENERL., CaTi, 0, A KR T 5EREN
[CREHTNOAEL -, L, STEN G SEDREFZRMIZEDTH
=R NS, FHlIE. EETOEREBROBERELLEIZRAEZ—THR
B9 %,
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