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The importance of local structure and disorder in crystalline materials is
being recognised more and more as a key property of many functional
materials. From negative thermal expansion to solid state amorphisation
and the 'nanoscale’ problem to improved fuel cell technology, a clear
picture of the local atomic structure is essential to understanding these
phenomena and solving the associated problems.

Total scattering, an extension of the powder diffraction method, is
increasingly being used to study materials. The unique combination of
Bragg and diffuse scattering can be used to determine both the average
structure and the short-range fluctuations from this average within a
single experiment.

To gain the most useful information from total scattering data it is often
necessary to produce atomistic models with computation methods. One
such method is reverse Monte Carlo (RMC) I, here a large box of atoms
Is constructed with the correct composition and density. Then atoms
chosen at random, are moved by a random amount until the calculated
total scattering matches the experimental data. This comparison back to
the data rather than to an empirical potential makes this reverse rather
than classical Monte Carlo. The resulting atomistic configuration can then
be analysed to provide a more detailed understand of the environment
around the various atom types.

As with the experimental technique we have been developing RMC
methods for the study of crystalline materials over the past decade and
produced the program RMCProfile 2. However, since these methods are
built on those originally developed for amorphous materials, the new
developments can equally be applied to amorphous systems. | will give
several examples of how the new methods have been used to study
phenomena such as solid-state amorphisation and how they are moving
us closer to a complex modeling regime B,
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Observation of small lattice distortion and crystal and
magnetic structural analysis in spinel compound CoV204

A LR, T BX', BX BHH’ Sanghyun Lee’, A0 EE* SiE B4,
HEIL A hE @A1° BEF BES MU 2% ARE £X'
1 KBRAFILKBeEE, 2 EAL KBeEE, 3 KEK ¥#&HF, 4 JASRI, 5 #ARFK

AERILERIEY) AV,0, 1, \EAEGIAIE (B YA4M)ZELHHB VAAUMN
t EICHEBRREZAL, ERIZCBVWTHAKE® VVOEBMBERES|GE(C
FYZERDHESR - EEHERETRT EA BN TLVS, CoV, 0, (X HER
FHIBWT 7o = 142 K TTZVHE1%ERH8, 7: = 59 K THHRDEEZH 51z
BEEIL, IBIT 7T'~90 KIZBWTHIEDBREEILICARTHERBIESN T
LB[1,2], LAL, thDEEMBE LIFEGYRERFTFTHFEDIETZHF OB
EREBIXERIN TGN, &, TUTIZEWTEHED SRAKEDFAE
FRETHMENGEINTNSMN[34], 7 IZHITHHBERFE DFCIRIZBASMIZ
SNTULVEL, RFFE TIE, CoV,0, DEEDREFZDEFELS LY ViAF4
DEEEFIZLLBEREBDAIREMZRANSETBMELT, J-PARC
MLF 085 5 i RE R £ F B HT3E& Super-HRPD Z LN TH R FEIHT =
BRziTL, BRI ERET T o=,

ANV THRoN-E D HEERTT—42&Y, $380 K LLTIZHLT c &4
ARAIZHEOESBANDIBEFEAENDOTERAIL-, £=, CORFEAHADK
=S TGREMETRERRELGY, SHITEBRIZEWTIIIEFEAI/INELAGY
MABITEDNTIKIEN DM o1, BE, TDEADKES(1 - c/a) I
KT 0.064(1) 4 THY, thD/N\F DI LRERILERIEY) AV,0, [ZHEART 1 HTLA
LINSUMETHST-, RIZ, EABEDMEIZHEITAZERBZRTET 51=6HIZ, PF
BL-4C £ & U BL-8B DEIFETZRAVWTIKRIZH [+ 5B EE RS S BIHTEER
1121z TDHFER, T LTFICEVWTHIMEDIE TICKHER RETZEEAIL,
TLULETIE 741/amd, TULTTIX 74/aDERBEEZETHEN DI, C
DZERBLEREICHEFRIFTT—2ZHANT)—MRNIILNEICKSFER KB
ERTET =, TDHEE, THIZSVLWTaYZF7HSIEI T DRI
DFREZ D TNBIEMND M=, Tz, VO NEARDERI NS, TUTIZENT
MnV,0, EE#RIC R IERERIG RBREEIRBEEEZ TR T HBRNGEoNT-,

[1] Y. Huang et al, J. Phys.: Condens. Matter 24, 056003 (2012)
[2] S. Shimono et al, Mater. Res. Express 3, 066101 (2016)

[3] R. Koborinai et al, Phys. Rev. Lett. 116, 037201 (2016)
[4] D. Reig—i—Plessis et al, Phys. Rev. B 93, 014437 (2016)



MLF

JEsEE P FEELICK DT F—F—T R BIEE Ba;-
K FesAs, DAE LY TV ADIHE

Two distinct resonance-like excitations in underdoped
Bai.xKxFe2As, superconductor as seen via inelastic
neutron scattering
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Active-site structure of copper amine oxidase
determined by high-resolution X-ray and neutron
crystallography
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BRALBIR 7S/ R EMES 5, RKER(IX. MAEYICEWTIE, 7IU58EEE
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Al TESEITMA . BRAEHTRET7IVEY—F T THEELEST,
HRNTEREORICTREIREZ/EYEH T ENAETH D, TDT=0H. B
TEHMTHEE- BERITATRETH DS, CNETIC, R BEERTHER TPQ
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Design improvement and present status of
fabrication and R&D of J-PARC mercury target
vessel
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DAFETOMSREEEELTRALGLAS., EEXEA R VR F IHEEA
DEEREIZEDTTILFIvIFTL., REENERIN-IGE XA EGFHE
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Direct Measurement of Muonium Hyperfine Splitting;
Apparatus Development and First Spectroscopy
Result
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BEHORE, EEBRABI-YIEODERINTTETHS. B 1 [ZEED
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AL, EFHEICKYIAAZILEZERT S, SaA D LICI(I0KE
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1. Muonium formation
2. RF spin flip

3. Positron asymmetry

Experimental
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R&D of 3He neutron spin filter in MLF
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#i ;% (spin exchange optical pumping or SEOP) & % L\ X # & F %
(meta—stability optical pumping or MEOP) WALGN B, EBLDFETEH.
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BRI REMN G ESZERT =, £, BZRILLT *He RERIBIZH (T
SYMBIZDODNVTHEIEIELMAELINSEVNRENEFESNTLNS, — A, *He R
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