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PREFACE

This is the 25th issue of the “Activity Report on Neutron Scattering Research”
which describes the experiments performed under the General-User Program of
Neutron Science Laboratory, Institute for Solid State Physics, The University of
Tokyo. The General-User Program is conducted with 12 university-owned
spectrometers installed at the research reactor JRR-3 of Japan Atomic Energy
Agency (JAEA) in Tokai. The Activity Report was first issued in 1994 (vol. 1) as a
booklet form, and lasted until 2008 (vol. 15). Since 2007 (vol. 14), the activity
report has been issued as a digital form, i.e., a compact disk or web file.

However, due to the Great East Japan Earthquake, JRR-3 has not been
operated since 2011. Tentatively, the General-User Program runs a program that
supports neutron scattering users to conduct their experiments at overseas
facilities. 30 scientists have conducted their experiments during the fiscal year of
2019, FY2019. The current issue is a collection of experimental reports in
JFY2019 and a list of publication of those researches during the period from April
2010 through August 2020. We are expecting resume operation of JRR-3 in
February 2021.

The General-User Program is supported by Nuclear Professional School,
The University of Tokyo which is a university representative to interface with JAEA.
We thank both Nuclear Professional School Center and JAEA for their strong
support. The present volume cannot be issued without the devoted contribution

from users, contact persons and editors.

0 Yomammon?

Osamu Yamamuro
Director,
Neutron Science Laboratory

Institute for Solid State Physics

The University of Tokyo
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Crystal structure analysis of high temperature neutron diffraction data of Zn
containing oxide-ion conductors

Kotaro Fujii, Hiroaki Tejima, Wenrui Zhang, Yuta Yasui, Masatomo Yashima
Tokyo Institute of Technology

Oxide-ion conductors, which include
pure ionic conductors and mixed oxide-ion
and electronic conductors, attract signifi-
cant interest because of their varied uses
in oxygen separation membranes and cath-
odes for solid-oxide fuel cells (SOFCs). The
oxide-ion conductivity is strongly depen-
dent on the crystal structure. At present,
several structures, such as fluorites, per-
ovskites, KoNiF,, mellilites, and apatites,
are known to show high oxide-ion conduc-
tivities. For further developments, it is
necessary to find new structure families of
oxide-ion conductors. According to such
background, we are exploring new struc-
ture family of oxide-ion conductors. For
example, we previously discovered new
structural families of oxide-ion conductors
BaNdInO4, Ca0.8Y204Sn0,806, Ca3Ga409,
and BaHo0,ZnOs. Recently, we found a
new structure family of oxide-ion conduc-
tor, which containing zinc (Zn) as an essen-
tial element. In order to understand the
mechanism of oxide-ion conduction, it is
necessary to precisely determine the crystal
structure (particularly position, occupancy
factor, and anisotropic displacement pa-
rameters of oxygens) at high-temperature
because oxide-ion conductors are generally
used at high-temperature. In the present
study, we investigated the crystal struc-
ture of this new Zn-containing oxide-ion
conductor at high temperature using high
resolution neutron powder diffractometer
Echidna installed at the research reactor
OPAL, ACNS, ANSTO. The material was
prepared by the solid-state reaction. Sin-
tered pellets of the reaction products were
introduced into a vanadium can and used
for the neutron diffraction experiment. The
measurements were carried out from room
temperature to high temperature (1100 °C).
Each measurement took about 3 hours. The

reflection positions were shifted toward
low angle by heating, which suggests the
lattice parameters were expand by heat-
ing (see figure). Structural analyses are
now undergoing by Rietveld method using
the program Z-code. Our structure anal-
ysis reveal the present material contains
positional disorder for the oxygen atoms,
which has not been reported in the previ-
ous studies. This result indicate the neu-
tron diffraction study is very important to
lead the precise and correct atomic posi-
tion and displacement parameters of oxy-
gen atoms.

S e
z70000§ 1000°C ‘
230000; 800°C ‘

& 190000E 600°C -
150000 [

o 400°C
110000 £ ]

200°C

units)

ity (arb.

i

Intens

70000 |-

30000 [

26 (%)

Fig. 1.

Activity Report on Neutron Scattering Research: Experimental Reports 25 (2020)

6

Report Number: 1936



Structure analysis of novel oxide-ion conductors from neutron powder diffraction

data

K. PujiiA, Y. Yasui?, H. TejimaA, T. Murakami?, M. Yashima“®

A School of Science, Tokyo Institute of Technology

Oxide-ion conductors, which include
pure ionic conductors and mixed oxide-ion
and electronic conductors, attract signifi-
cant interest because of their varied uses
in oxygen separation membranes and cath-
odes for solid-oxide fuel cells (SOFCs). The
oxide-ion conductivity is strongly depen-
dent on the crystal structure. At present,
several structures, such as fluorites, per-
ovskites, KoNiF,, mellilites, and apatites,
are known to show high oxide-ion con-
ductivities. For further developments, it
is necessary to find new structure fami-
lies of oxide-ion conductors. According to
such background, we are exploring new
structure family of oxide-ion conductors.
For example, we previously discovered
new structural families of oxide-ion con-
ductors BaNdInQOy,[1] CapgY24SnpgOe,[2]
BaHo0,Zn0s5, [3] and CazGasOg. [4] Re-
cently, we found several new oxide-ion
conductors. In order to understand the
mechanism of oxide-ion conduction, it is
necessary to precisely determine the crystal
structure (particularly position, occupancy
factor, and anisotropic displacement pa-
rameters of oxygens) at high-temperature
because oxide-ion conductors are generally
used at high-temperature. In the present
study, we investigated the crystal structure
of these new oxide-ion conductors using
high resolution neutron powder diffrac-
tometer Echidna installed at the research
reactor OPAL, ACNS, ANSTO.

Constant-wavelength neutron powder
diffraction data of the prepared samples
were measured at 24°C and high temper-
ature (200, 400, 600, and 800 °C). The
measurement conditions were wavelength:
1.622652(14) A step interval: 0.125° in 26
/ step. For the high-temperature mea-
surements, the samples were heated with

a vacuum furnace at 10~ Pa during the
neutron-diffraction measurements.

We are now analyzing the neutron
diffraction data by Rietveld method. Fig.
1(a) shows the preliminary obtained Ri-
etveld plot of the new oxide-ion conduc-
tor containing Ba, Ca, Mn, and O. Basically
good fitting was obtained but still contain-
ing bad fitting for some reflections. To
improve the fitting, we are now trying to
make better structure model for this com-
pound.

Fig. 1(b) shows neutron diffraction pat-
terns of Ba-Ho-Zn containing new oxide-
ion conductor taken at 24, 200, 400, 600, and
800°C. With increasing temperature, lattice
volume expansions were observed as the
peak position shifts toward lower angle.
The data analysis is in progress.

[1] K. Fujii et al., Chem. Mater. 26, 2488
(2014).

[2] R. Inoue et al., Dalton Trans. 47, 7515
(2018).

[3] K. Nakamura et al., J. Ceram. Soc.
JPN. 126, 929 (2018).

[4] Y. Yasui et al., Inorg. Chem. 58, 9560
(2019).
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Fig. 1. (a) Rietveld plot of the new oxide-ion con-
ductor containing Ba, Ca, Mn, and O. (b) Neutron
diffraction patterns of Ba-Ho-Zn containing new
oxide-ion conductor taken at 24, 200, 400, 600, and
800°C (from bottom to top).




Dynamics of hydrogen atoms in PdPt nanoparticles

O. Yamamuro?, H. Akiba4, H. KobayashiB , H. KitagawaB ,N. De Souza®, R. Mole®
AISSP-NSL, Univ. of Tokyo, ®Kyoto Univ.,, “ACNS, ANSTO

The nanometer-sized metals attract
much attention since their physical and
chemical properties are substantially differ-
ent from those of bulk metals. Kobayashi
et al. found that the phase-separated
nanoparticles of Pd-core and Pt-shell are
mixed to be solid solution alloy by re-
peating hydrogen absorption/desorption
processes at 373 K [1]. Our neutron powder
diffraction (NPD) measurements for solid
solution Pd0.8Pt0.2D0.36 nanoparticles
revealed that D atoms are located at the
interstitial octahedral (O) and tetrahedral
(T) sites of an fcc lattice, as schematically
shown in the inset of Fig. 1 [2]. Interest-
ingly, 47% of D atoms occupy the T sites
even at 300 K, which is larger than that for
PdDg 36 nanoparticles (31%). This means
that the hydrogen absorption sites (T-sites)
are more stabilized by the insertion of Pt
atoms, although single Pt metal does not
absorb hydrogen. In this study, we have
investigated the diffusion dynamics of
hydrogen atoms in solid solution Pdg gPtg 2
nanoparticles by means of quasielastic
neutron scattering (QENS).

The mean diameter of PdgygPtp»
nanoparticles was determined to be
5.0 nm from TEM images. The nanopar-
ticles are covered by protection polymer,
polyvinylpyrrolidone (PVP), to avoid the
adhesion between the nanoparticles. The
total amount of sample with PVP was
766 mg. The hydrogenation was carried
out at 100 kPa and 21°C for 1 day. The
hydrogen concentration (x = 0.47) was
determined from the reduction in H
pressure of the gas handling system. The
QENS experiments were performed on
Pelican and Emu spectrometers at ACNS,
ANSTO. Using these instruments, we have
investigated the relaxation phenomena in
time range from 1 ps to 5 ns.

Figure 1 shows the Arrhenius plot of

the relaxation times (7) for PdygPtooHp47
nanoparticles obtained by Emu (A) and
Pelican (@). We also plot the data
for PdHp4; nanoparticles (V) obtained
in our previous QENS experiments [3].
There are two relaxation processes in both
PdggPtgoHp47 and PdHp47 nanoparticles.
From our previous results [2,3], we as-
sign the slow and fast relaxation pro-
cesses to the hydrogen motions in the in-
terior and subsurface regions of nanopar-
ticle, respectively. In the slow relaxation
process, the T and the activation energy
of Pdy gPtp2Hp 47 nanoparticles are smaller
than those for PdHy 47 nanoparticles. In-
terestingly, the fast relaxation time for
Pdy gPty2Hp 47 nanoparticles is almost tem-
perature independent below 250 K, sug-
gesting tunneling processes. Thus, the sub-
stitution of Pt atoms in a Pd fcc lattice de-
forms the potential energy surfaces and en-
hances the diffusion of hydrogen atoms.

[1] H. Kobayashi et al., JACS 132, 5576
(2010).

[2] H. Akiba et al., JPCC 123, 9471 (2019).

[3] M. Kofu et al., PRB 94, 064303 (2016)
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Fig. 1. Arrhenius plot of the relaxation times for
Pdg gPto2Hp 47 and PdH( 47 nanoparticles.
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Neutron diffraction study on structural and magnetic properties of the tetragonal
Mn3+4xGel-x

H. Okada(A), Y. Nambu(B), M. Avdeev(C,D)
(A)Tohoku Gakuin Univ. (B)IMR, Tohoku Univ. (C)ANSTO (D)Univ. Sydney

Ferrimagnetic Mn3Ga and Mn3Ge with a
tetragonal structure are expected to be can-
didates for novel spintronics and perma-
nent magnet materials [1]. The compounds
undergo a structural phase transition ac-
companied by a magnetic transition from
the ferrimagnetic tetragonal phase to a
paramagnetic hexagonal high temperature
phase. It is known that the offstoichiomet-
ric composition is required to obtain the
single phase of the tetragonal phase. Re-
cently, we have found that thermal stabil-
ity of the tetragonal phase in Mn3Ge is
expanded by introducing excess Mn. Fur-
thermore, as the result of the enhancement
on the thermal stability, we observed that
an intrinsic magnetic transition from fer-
rimagnetic to paramagnetic phases in the
tetragonal phase occurs at 860 K. Although
the magnetic transition temperature is ro-
bust against the introduction of the excess
Mn, the magnetization decreases with in-
creasing Mn content. These results clearly
indicate that the excess Mn strongly af-
fects the structural and magnetic properties
of the tetragonal manganese-germanium
compound. A previous report of neutron
diffraction experiments suggests that the
excess Mn is located at the Ge site [2].
However, the magnitude of magnetic mo-
ment is estimated to be 4 - 7 Bohr mag-
neton, which is too large value for mag-
netic moment. The results obtained from
accurate measurement and analysis would
lead to further experimental and theoreti-
cal investigation and understanding of cor-
relations between the electronic properties
and the structural and magnetic proper-
ties. In this study, to directly observe the
structural phase transition, we have per-
formed neutron diffraction experiments for
Mn3+xGel-x at ECHIDNA in Australian
Nuclear Science and Technology Organi-

sation. As shown in the Figure, neutron
diffraction pattern of Mn3.03Ge0.97 clearly
changes in the vicinity of 858 K, indicating
that the tetragonal D022 structure trans-
forms to the hexagonal D019 structure. In
case of Mn3.09Ge0.91, the structural phase
transition occurs in the vicinity of 928 K,
which is higher temperature than that in
Mn3.03Ge0.97. These results directly prove
that thermal stability of D022 structure in
Mn-Ge is expanded by introducing small
amount of excess Mn.

[1] B. Balke et al, Appl. Phys. Lett. 90,
152504, 2007.

[2] N. Yamada et al., J. Phys. Soc. Jpn 59 273,
1990.
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Crystalline electric field level scheme of the CeTes

D. Ueta?, R. KobayashiB ,S. Yano®, Y. Okada?
OISTA, University of The Ryukyus®, NSRRC®

What is the ground state of this system
when rare-earth atoms, the 4f-electrons
which capture partly itinerant characteris-
tics, occupy a geometrically frustrated site?
This fundamental question in condensed
matter physics has attracted considerable
attention from scientists. However, the ex-
perimental elucidation of this question is
difficult because there are no samples that
satisfy such a situation. In general, the 4f-
electron has large and anisotropic angular
momentum and inhibits the realization of
an Ising-like structure, which is required
for a spin-frustrated system.

RTe; (R: rare-earth elements) is com-
posed of a square net Te layer with high
mobility and a blocking layer with R-
originated 4f-electrons. A particularly in-
teresting case is R = Ce, since the f-electron
exists closer to Fermi energy Eg. According
to previous research, the electronic specific
coefficient of CeTes is larger than that of
the La system, suggesting that f-electrons
are itinerant. On the other hand, in the
isostructural CeTe;Se in which the doped
Se atoms enter the blocking layer selec-
tively, there are no dramatic changes in the
magnetic transition temperature towards
the QCP. However, from the magnetization
measurements of the previous study, in the
magnetic ordered state the magnetic mo-
ment of the Ce atom lies in the ac-plane (in-
plane) on CeTe3 but along the b-axis (out
of plane) on CeTe,Se. These results sugget
that the ground state is qualitatively differ-
ent due to the influence of the CEF effect by
anion doping.

In order to determine the crystalline elec-
tric field (CEF) level scheme in CeTes,
we performed inelastic neutron scattering
(INS) experiments using SIKA at the Aus-
tralian Nuclear Science and Technology Or-
ganisation. A single crystalline sample
of CeTez was grown by a flux method in

the Okinawa Institute of Science and Tech-
nology Graduate University. Many sin-
gle crystalline samples totaling about 20 g
were enclosed in a copper cell and cooled
to 2.7 K.

We have succeeded in observing clear
CEF excitations at approximately 10 and
22 meV as shown in Fig. 1(a). Further-
more, we also observed an additional peak
at around 0.6 meV due to spin-wave exci-
tation, and this excitation vanishes above
the transition temperature (Tn; = 3 K) as
shown in Fig. 1(b). From previous stud-
ies of the magnetic susceptibility, a CEF
(2)

level scheme with a ground state of I';
was suggested. These CEF parameters
give rise to energy-level splitting from the
ground state of 11.2 and 19.8 meV, which
are roughly consistent with our INS mea-
surements. However, from an analysis of
INS and magnetic susceptibility data with
a CEF model calculation, we found that the
ground state of CeTejs is 1";1).

Travel expenses were supported by the
General User Program for Neutron Scat-
tering Experiments, the Institute for Solid
State Physics, The University of Tokyo
(proposal no. 19902), and JRR-3 of the
Japan Atomic Energy Agency, Tokai, Japan.
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Field-induced magnetic order of magnetoplumbite-type cobalt oxide SrCo12019

Shinichiro Asai, Hodaka Kikuchi, Yuma Iwasaki, Takatsugu Masuda
ISSP, the University of Tokyo

Various physical properties of cobalt ox-
ides have been intensively investigated,
which comes from the variety of the elec-
tronic states for Co ions. 2+, 3+, and 4+ are
stable for the valence of Co ions in oxides.
Additionally, the Co3+ ions surrounded by
oxygen ions octahedrally can take two dif-
ferent electronic configurations, high-spin
state (S = 2) and low-spin state (S = 0).

SrCo12019 has the magnetoplumbite-
type crystal structure as shown in Fig. 1(a)
[1]. It consists of the alternate stacking of
the SrCo6011-type blocks and Co304-type
blocks. From the bond-valence sums, the
valences of the Co ions in Co(3) and Co(4)
sites are predicted to be 3+ and 2+, re-
spectively [1]. On analogy of SrCo6011 [2],
the Ising-like character is expected for the
spins of the Co(3) ions. The uniaxial colos-
sal magnetoresistance was observed in the
insulating phase [3]. Ishiwata et al. sug-
gests that the origin of the magnetoresis-
tance is that the charge order in the con-
duction paths is destabilized by the ap-
plied field, and that the uniaxial charac-
ter of the magnetoresistance is related to
the Ising-spins located on Co(3) sites [3].
The magnetic susceptibility has a sharp in-
crease in the case that the magnetic field
is perpendicular to the crystallographic c
axis at 80 K, which suggests the mag-
netic long-range order [3].We performed
a neutron diffraction experiment at pow-
der diffractometer WOMBAT installed in
ANSTO to identify the magnetic state of
SrCo12019. Magnetic peaks indicating the
magnetic propagation vector to be (0, 0,
0) were observed below 80 K. The antifer-
romagnetic order where the ordered mo-
ments are located on Co(4) sites reproduces
the magnetic peak profile. The interesting
point is that the Co(3) ions still have no or-
dered moments at zero field. In SrCo6011,
the Ising spins are not ordered at zero

field, and the ferrimagnetic structure is re-
alized as the field-induced state [4]. The
magnetization-field curve of SrCo12019 at
2 K has the metamagnetic-like anomaly
similar with that of SrCo6011, which indi-
cates that the field-induced states are real-
ized.

Neutron diffraction experiment was per-
formed on High-Intensity Powder Diffrac-
tometer WOMBAT installed at ANSTO. 0.9
g of the polycrystalline sample was used.
We used the magnet for applying magnetic
field. We measured the neutron diffraction
patterns at 2 K under the magnetic field of
0,2,4,6,7,8,and 9 T. We further measured
the pattern at 100 K without the magnetic
field in order to obtain the nuclear peak
profile for the subtraction.

Neutron diffraction profiles at 2 K un-
der several magnetic fields are shown in
Fig. 1(b). The profile at 100 K under zero
field is subtracted from these profiles as
the background intensities. Five magnetic
peaks indexed by (004), (101), (103), (104),
(105) were observed at zero field. In addi-
tion, the (102) magnetic peak was induced
by the magnetic field. Its intensity increases
with increasing magnetic field up to 9 T.
Meanwhile, the intensity of the (101) peaks
decreases a little with increasing magnetic
field. It indicates that new magnetic phase
with the propagation vector of (0, 0, 0)
is induced. The magnetic structure analy-
sis is in progress. [1] S. Ishiwata et al., ].
Solid State Chem. 181, 1273 (2008). [2] S.
Ishiwata et al., Phys. Rev. Lett. 98, 217201
(2007). [3] S. Ishiwata et al., Phys. Rev. B
83, 020401 (2011). [4]. T. Saito et al., J]. Mag.
Mag. Mater. 310, 1584 (2007).
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Neutron powder diffraction study on the Au-Ga-Tb quasicrystal approximant

T.J. Sato, A. Ishikawal, S. Yoshida!, Chin-Wei Wang2'3, and R. Tamura!
IMRAM Tohoku University, 1Tokyo University of Science, 2ANSTO, 3NSRRC

Quasicrystal is a substance with long-
range quasiperiodic atomic arrangement,
nonetheless, with the rotational symmetry
that is prohibited in the periodic crystals,
such as the five-fold symmetry. The qua-
sicrystal is, therefore, different from peri-
odic crystals and random glasses, and now
is regarded as the third form of solids.
There is a class of crystals, called “approxi-
mants”, in which the high-symmetry (such
as icosahedral) atomic clusters, identical to
those in the quasicrystals, form periodic ar-
ray, and thus being approximation of the
quasicrystalline structure. Recently, for the
first time we have determined magnetic
structure of the antiferromagnetic 1/1 Au-
Al-Tb approximant using ECHIDNA [1],
which turns out to be a very intriguing
non-collinear and non-coplanar whirling
order. We also have performed single
crystal neutron diffraction on the macro-
scopically ferromagnetic quasicrystal ap-
proximant Au-Si-Tb [2]. Together with
the crystalline-electric-field anisotropy es-
timated from inelastic neutron scattering
spectra, we also proposed nontrivial non-
collinear and noncoplanar magnetic struc-
ture quite similar to that observed in the
Au-Al-Tb. In this work, to accumulate
knowledge on the magnetic ordering in the
quasicrystal approximants, powder neu-
tron diffraction was performed on the Au-
Ga-Tb 1/1 approximant.

A polycrystalline alloy of the Au-Ga-
Tb 1/1 approximant was prepared by arc
melting with high purity Au, Ga and Tb el-
ements with proper heat treatment to ob-
tain single phase specimen. The neutron
powder diffraction experiment has been
performed using the high-resolution pow-
der diffractometer ECHIDNA installed at
the OPAL reactor, Australian Nuclear Sci-
ence and Technology Organisation [3]. For
most of the magnetic diffraction measure-

ment, neutrons with A = 2.4395 A was se-
lected using the Ge 311 reflections, whereas
for the structure analysis, to obtain reflec-
tions in a wide Q-range, we select A =
1.622 A using the Ge 335 reflections. The
sample was set in the $6 mm vanadium
sample can, and then set to the cold head
of the closed cycle *He refrigerator with the
base temperature 3.5 K.

Figure shows the overall diffractograms
at the base temperature (~ 3.5 K) and the
paramagnetic temperature T = 20 K. One
can clearly see the development of sharp
magnetic reflections at the base tempera-
ture. They are the clear indication of mag-
netic long-range order in this 1/1 approxi-
mant. The magnetic structure analysis us-
ing the representation analysis is now un-
der way.

References: [1] T. J. Sato, A. Ishikawa,
A. Sakurai, M. Hattori, M. Avdeev and R.
Tamura, Phys. Rev. B 100, 054417 (2019);
[2] T. Hiroto, T. J. Sato, H. Cao, T. Hawai,
T. Yokoo, S. Itoh, and R. Tamura, J. Phys.:
Condens. Matter (in press); [3] M. Avdeev
and J. R. Hester, ]J. Appl. Crystallogr. 51,
1597 (2018).
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Fig. 1. Neutron diffraction patterns obtained in at
the base temperature (~ 3.5 K) and the paramag-
netic temperature T = 20 K at ECHIDNA.
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Phase diagram of the moving magnetic skyrmion lattice with plastic deformation
in MnSi under high electric current

D. Okuyamal, S. Ajil, N. Booth?, E. Gilbert?, M. Bleuel®, Q. Ye?, A. Kikkawa?, Y.
Taguchi4, Y. Tokura*?, Y. Nambu®, and T. J. Sato!

YIMRAM, Tohoku Univ., 2ANSTO, 3NCNR, NIST, *RIKEN-CEMS, ®Univ. of Tokyo, ° IMR,
Tohoku Univ.

A magnetic skyrmion is formed by a
swirling spin texture. Such a swirling
structure is characterized by a discrete
topological number, called as skyrmion
number. In the prototypical chiral mag-
net MnSi, magnetic skyrmions condense
into triangular-lattice, observed as six-fold
magnetic Bragg reflections in small-angle
neutron scattering (SANS) [1]. In metallic
skyrmion compounds, there is important
characteristic, i.e., its surprisingly large
coupling with the electric current flow. The
electric current density required to realize
the skyrmion lattice motion in chiral mag-
net MnSi is considerably small as ji ~ 1
MA /m? [2]. Hence, the magnetic skyrmion
in MnSi attracts growing attention recently,
and is under intense scrutiny for eluci-
dating its dynamical behavior under elec-
tric current. We performed SANS experi-
ment in chiral magnet MnSi with suppress-
ing thermal gradient as much as experi-
mentally achievable. SANS experiments
were carried out at NG7 in NIST and at
QUOKKA in ANSTO. A direct electric cur-
rent or an alternative electric current with
square wave form was applied along the
[0 0 1] direction. The sample mount was
attached to the sample stick, and was in-
stalled in the horizontal field magnet with
the magnetic field applied along [1 -1 0]
parallel to the incident neutron beam. We
observed the six-hold magnetic skyrmion
reflections in the skyrmion phase under the
electric current density j = 0. In the pre-
vious experiments, we found a spatially
inhomogeneous counterrotating behavior
of the magnetic skyrmion reflections mea-
sured at left-edge and right-edge above the
threshold current density j; [3]. The rota-
tion direction of the magnetic skyrmion re-

flections can be inverted by the inversion of
the electric current direction. In this time,
we performed SANS experiment on the
left-edge and right-edge of the MnSi sam-
ple under an alternative electric current
flow to investigate a rotational dynamics
of the magnetic skyrmion lattice. The size
of the neutron illumination area is approxi-
mately 0.2 mm (width) X 1.0 mm (height).
At the alternative electric current desnsity
jac > Jji, the rotational motion of the mag-
netic skyrmion reflections follows an ob-
vious alternative electric current frequency
dependence. By the fitting of a naive De-
bye relaxation type function, we estimated
the relaxation time ¢,. In the frequency re-
gion of the alternative electric current be-
low 1/t., the rotational direction of the
magnetic skyrmion reflections follows the
inversion of the alternative electric current
direction. In stark contrast, the magnetic
skyrmion reflections do not respond when
the frequency of the alternative electric cur-
rent is higher than 1/t,. These results in-
dicate that magnetic skyrmion lattices un-
der current flow experience significant fric-
tion near the sample edges, and the rota-
tional motion of the magnetic skyrmion re-
flections shows Debye type relaxation un-
der the alternative electric current. Such
a dynamics information of the magnetic
skyrmion lattice being important factors
that must be considered for the anticipated
skyrmion-based applications in chiral mag-
nets at the nanoscale. In summary, we have
used SANS to study skyrmion-lattice mo-
tion in chiral magnet MnSi under an alter-
native electric current flow. The frequency
dependence of the rotation motion of the
magnetic skyrmion reflections was mea-
sured under an alternative electric current
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density jac > jt ~ 1 MA/ m?2.

Reference: [1] S. Muhlbauer, B. Bingz,
E. Jonietz, C. Pfleiderer, A. Rosch, A.
Neubauer, R. Georgii, and P. Boni, Science
323,915 (2009). [2] E. Jonietz, S. Muhlbauer,
C. Pfleiderer, A. Neubauer, W. Munzer, A.
Bauer, T. Adams, R. Georgii, P. Boni, R.
A. Duine, K. Everschor, M. Garst, and A.
Rosch, Science 330, 1648 (2010). [3] D.
Okuyama, M. Bleuel, ].5. White, Q. Ye, ].
Krzywon, G. Nagy, Z.Q. Im, I. Zivkovic,
M. Bartkowiak, H.M. Ronnow, S. Hoshino,
J. Iwasaki, N. Nagaosa, A. Kikkawa, Y.
Taguchi, Y. Tokura, D. Higashi, ].D. Reim,
Y. Nambu, and T.J. Sato, Commun. Phys.
2,79 (2019).
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Spin excitations in the skyrmion lattice phase of MnSiy_,Ge,

Seno AjiA, Daisuke OkuyamaA, Kazuhiro Nawa?, Shinichiro Yano?, and Taku J. Sato”
AIMRAM, Tohoku University, BNSRRC

MnSi is the chiral magnetic compound
and attracts renewed interest because of
the discovery of the skyrmion-lattice struc-
ture under finite magnetic field [1]. The
magnetic skyrmion is a topological spin
texture made of swirling magnetic mo-
ments. Recently, the spin excitations so
called ‘magnon’ in such spin texture
was studied theoretically and was found
that topological nature of skyrmion will
give non-trivial topological number (Chern
number) for each magnon bands, resulting
in the formation of the topological magnon
band [2]. Here, we study such a topological
magnon bands experimentally in MnSi and
Ge-doped MnSi. Single crystal samples of
MnSi (18 grams) and MnSiosGeg o2 (15.5
grams) were used in the experiments. The
single crystals were grown using Bridg-
mann furnace with temperature and trans-
port speed of 1573 K and 4 mm/hour,
respectively. We performed elastic and
inelastic neutron experiments using SIKA
spectrometer in ANSTO. For the neutron
experiment, the samples were mounted in
the aluminum plate and aligned with 110
and 001 in the scattering plane. This con-
figuration will set 110 as the magnetic field
direction. The samples were placed in the
cryostat equipped with a vertical supercon-
ducting magnet. Pyrolytic graphite PG 002
reflections were used for monochromator
and analyzer. The collimation settings were
Open-20"-20"-60" with vertically focusing
monochrome tor mode. The final neutron
energy was fixed to 2.75 meV.

The magnetic modulation vector Q of
MnSi and MnSig 9gGeg o, were obtained as
0.035 and 0.046 A from elastic scattering
measurement. The inelastic scattering ex-
periment was carried out by setting the
temperature of 28.6 K (MnSi) and 30.5 K
(MnSip 98Gep2) and magnetic field of 0.2
T for both samples judging from the opti-

mum intensity of the magnetic field scan
in the skyrmion lattice phase by the elas-
tic experiment. The low-energy magnetic
excitation modes were observed at several
Q points. Fig. 1(a) is a representative re-
sult of low-energy magnetic excitations ob-
served at M point for both samples. Excita-
tion spectra for MnSig 9sGeg gy are weaker
and broader. Excitation spectra also get
weaker at higher Q-positions (Fig 1(b)). We
confirmed that this excitation is intrinsic in
the skyrmion-lattice phase, by comparing
it to the excitation spectra both in the fully-
polarized and helical phases.

[1] S. Muhlbauer et al., Science 323, 915
(2009).

[2] A Roldan-Molina et al., New ]. Phys.
18, 045015 (2016).
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Magnetic correlation at Wannier point in isosceles-triangular lattice Ising magnet
COszO6

S. Mitsuda?, Y. Shimoda4
A Department of Physics, Faculty of Science, Tokyo University of Science

Recently, we have studied an isosceles
triangular lattice Ising magnet CoNb;Og
along the context that if the ratio of ex-
change interactions defined as v = J;
(along the base direction) /], (along the
equilateral direction) can be controlled via
anisotropic deformation of isosceles trian-
gular lattice (ITL) by uniaxial pressure, va-
riety of interesting magnetic features in-
trinsic to y would be observed [1]. Actually
along this context, we succeeded in cross-
ing the Wannier point (y = 1) by apply-
ing the ¢ axis-uniaxial pressure p || ¢ up
to 1 GPa, as is in the experimental reports
of No.1802 and No.1841. As a continuation
of the proposal, using the two-axis diffrac-
tometer E4 installed at the Berlin Neutron
Scattering Center in the Helmholtz Centre
Berlin for Materials and Energy, we tried to
provide access to Wannier point by apply-
ing the b axis uniaxial pressure p || b up to
1GPa, because almost flat diffraction pro-
file in (0kO) scan can be seenatp || b ~ 0.6
GPa (v ~ 1) and suggests good “spot” as is
in the experimental reports of No.1913.

As shown in Fig.1, switching from AF-
IT magnetic ordering to AF-I magnetic or-
dering at p || b ~ 0.6 GPa is not sharp
but rather broad in contrast to that at p ||
¢ ~0.8 GPa. At the same time, with in-
creasing the b axis uniaxial pressure p ||
b, AF-1I-2(+) magnetic ordering start to
appear, and shows its maximum at p ||
b ~ 350 MPa, and decreases in synchro-
nized with AF-II magnetic ordering. Tak-
ing into account that AF-II-2(+) magnetic
structure with doubling along both the a
and the b directions is stabilized under
unequal coupling constants ], along equi-
lateral direction of ITL, unfortunately, the
b axis-uniaxial pressure produced by our
transverse-pressure device in present mea-
surement seems to be in-homogenous and

to deviate from the b-axis direction so as to
break the equality in ], along equilateral di-
rection of ITL.

[1] S. Kobayashi et al., Phys. Rev. B 90,
060412(R).
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Magnon polaron induced longevity of the magnon lifetime

Y. Nambu!
Alnstitute for Materials Research, Tohoku University

Magnon (spin wave) and phonon (sound
wave) are collective excitations of ordered
magnetic moments and lattice vibrations,
respectively. When the sound wave trav-
els in a magnet, local distortions exert
torques on the magnetic order through
the magneto-elastic coupling. Propagat-
ing magnons affect the lattice dynamics,
vice versa. The coupling between spin
and sound waves has thus been intensively
studied in the last half-century. Nowa-
days they are known to hybridize at (anti-
)crossing points of their dispersion rela-
tions [1], forming coherently mixed quasi-
particles “magnon polarons,” when the
lifetime of quasiparticles is well-defined
compared to the magnitude of the anti-
crossing gap.

Although hybridized magnon-phonon
states (or magnon polaron) were predicted
a long time ago [1], their effects on magnon
spin transport have been elucidated quite
recently in yttrium iron garnet (YzFe50;;:
YIG) by the spin Seebeck effect (SSE) ob-
servations. The measurement was made
through the generation of a spin current
with a temperature gradient in YIG [2,3].
Reference [2] showed that the hybridiza-
tion of magnon and phonon could lead
to resonant enhancement of the SSE sig-
nal. The enhancement emerges by the mag-
netic field application, where the acoustic
phonon dispersion becomes tangential to
the magnon one. The result in Ref. [2]
is indeed well explained in terms of the
longevity of phonon than magnon; ow-
ing to the phononic constituent of magnon
polarons, the condition makes magnon-
polaron lifetime longer than pure magnon
lifetime, leading to the enhanced spin cur-
rent by the hybridization [2]. This lifetime
enhancement of magnon through magnon
polaron hybridization is indeed observed
by our recent neutron scattering experi-

ment. Here we would like to clarify such
an enhancement of the magnon lifetime us-
ing polarized neutrons.

In the polarized neutron scattering ex-
periment on the cold neutron triple-axis
spectrometer V2 FLEXX at Helmholtz Zen-
trum Berlin, Germany, we used a single
crystal (mass ~ 8 g) of YIG with a hori-
zontal scattering zone [HHL]. We chose
the Py polarization (neutron polarization
parallel to the momentum transfer) and
recorded all the four channels such as o™,
ct~, 0" " and ¢~ with applying horizon-
tal magnetic fields. First, the (220) Bragg
reflection was confirmed by the diffraction
mode. Phonon and magnon dispersion re-
lations were already known from our pre-
vious experiment [4], we then planned to
collect energy scans at several displaced
positions from (220) for both longitudinal
and transverse directions. All the mea-
surements were performed at temperature
100 K, and as a function of fields up to 3
T. We successfully observed magnon life-
time enhancement at 2.5 T that is consistent
with the peak formation of the SSE signal
from YIG. Detailed analysis including po-
larization correction and Eckold-Sobolev-
type resolution convolution, are now un-
derway.

[1] C. Kittel, Phys. Rev. 110, 836 (1958).

[2] T. Kikkawa, K. Shen, B. Flebus, R. A.
Duine, K. Uchida, Z. Qiu, G. E. W. Bauer,
and E. Saitoh, Phys. Rev. Lett. 117, 207203
(2016).

[3] L. J. Cornelissen, K. Oyanagi, T.
Kikkawa, Z. Qiu, T. Kuschel, G. E. W.
Bauer, B. J. van Wees, and E. Saitoh, Phys.
Rev. B 96, 104441 (2017).

[4] Y. Nambu, J. Barker, Y. Okino, T.
Kikkawa, Y. Shiomi, M. Enderle, T. We-
ber, B. Winn, M. Graves-Brook, J. M. Tran-
quada, T. Ziman, M. Fujita, G. E. W. Bauer,
E. Saitoh, and K. Kakurai, Phys. Rev. Lett.
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Electric field effect on the magnon dispersion in a-Cu, V5,07

Pharit Piyawongwatthana®, Yano Shinichiro?, Daisuke Okuyama“, Kazuhiro Nawa”,

A

Kittiwit Matan®, and Taku J Sato?
AIMRAM, Tohoku University, BMahidol University, CNSRRC

The recent inelastic neutron scattering
study on the noncentrosymmetric anti-
ferromagnet a-Cu, V07 revealed unusual
magnon band splitting resulting from
symmetry breaking [1]. = The magnon
band splitting splitting is due to the
Dzyaloshinskii-Moriya (DM) interaction,
and introduces the difference in the phase
velocity of the counterrotating modes. For
linearly polarized magnons, the difference
of the phase velocity results in the rotation
of the polarization direction. This effect is
analogous to the optical rotation in noncen-
trosymmetric medias and may be used in
future spintronics device.

Under the application of external elec-
tric field (E) in insulating polar com-
pounds, the cations and anions may be
moved in opposite directions. This way,
the DM interaction may be enhanced
through the strengthened symmetry break-
ing. This would lead to the putative
electric-field-induced magnonic Faraday
effect [2]. Therefore, in this experiment, we
study the effect of E on the magnon disper-
sion of a-Cu,V,07 at SIKA in Australian
Nuclear Science and Technology Organiza-
tion.

In the experiment, we applied E along
the crystallographic a- and c-axis of a-
CupV,0;. The figure shows the magnon
dispersion of a-CuyV,0O7 around 020 reflec-
tion (a) under zero E and (b) E ~ 14.3
kV/cm along the crystallographic c-axis, at
the base temperature (~ 3K) collected with
fixed final energy at 5 meV. We could not
observe the change in the magnon disper-
sion due to E. For the application of E
along the crystallographic a-axis, we were
unable to confirm the change of the disper-
sion due to electrical discharge.

[1] G. Gitgeatpong, et al, Phys. Rev. Lett.
119, 047201 (2017)

[2] R. Cheng, et al, Sci. Rep. 6, 24223
(2016)
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Fig. 1. Magnon dispersion of a-CupV,07 around
020 reflection under (a) zero E and (b) E ~ 14.3
kV/cm applied along crystallographic c-axis.
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Study of 2D Heavy Fermion Compounds Ce(Te;_,Sey)s

R. Kobayashi®, D. Ueta®
AUniv. of the Ryukyus, BOIST

Orthorhombic CeTes-type (space group
C2cm) CeTez may be the best sample
to study 2D quantum critical phenom-
ena in heavy fermion system.  Rare-
earth tritelluride CeTes;, which belongs to
the family of quasi-2D compounds RTe3
(where R =Y, La-Sm, Gd-Tm), has highly
2D crystal structure; RTe-slabs and two
square Te-sheets are stacked along the b-
axis[1,2]. RTe-slabs contribute to mag-
netism[1,3] and square Te-sheets induce
2D conducting bands, which give strongly
anisotropic transport properties[2]. First-
principles band-structure calculations re-
vealed that the Fermi surface consists of
inner and outer square sheets, large re-
gions of which are nested by a single in-
commensurate wave-vector corresponding
to the observed lattice-modulation[4,5]. Be-
cause of the characteristic quasi-2D nature
of the Te sheet, the charge density wave
(CDW) is formed with an extremely large
gap of the order of 100 meV [6-9]. Bulk
measurement studies using specific heat,
electrical resistivity, and magnetic suscep-
tibility clarified that CeTes show successive
antiferromagnetic(AFM) transition at Ty =
3.1 K and Tnp = 1.3 K with electrical spe-
cific heat coefficient v = 0.9 ] /molK?, which
indicates that CeTe; forms heavy quasi-
particles at low temperature although the
ground state is still AFM order[10]. Very
recently, our group has succeeded in grow-
ing single crystals of Ce(Te;_,Sey)3 system
and has studied x dependence of physical
properties. Ty and Ty decrease with the
increase of x and both disappear around x
= 0.1. In addition, the 7 value increases
with the increase of x. These results indi-
cate that the chemical pressure effect com-
ing from Se substitution suppresses mag-
netic order and enhances Kondo effect due
to the increase of c-f hybridization. The
x = 0.1 sample may realize 2D quantum

criticality at low temperature. Despite the
extensive studies, there is no information
about magnetic structure of CeTez and its
Se-substitution system. The determination
of magnetic structure is necessary to un-
derstand 2D quantum criticality in the sys-
tem. Additionally, the relation between
CDW and AFM transition is also important
to unveil how fermiology connects mag-
netism in the system. Therefore, the aim
of this proposal is to determine magnetic
structures in two different AFM phase (L-
phase: T < Tnp, I-phase: Tnp < T < TN1)
and clarify how these AFM transition af-
fect CDW phase. We also expect to detect
diffuse scattering parallel to b-axis. The
anomaly at Ty in the specific heat mea-
surements looks very broad, which implies
the existence of 2D-like AFM order in I-
phase.

Neutron scattering is suitable to study
the structure of both CDW and AFM order
in the same reciprocal lattice unit. Previ-
ous electron and neutron studies implied
the existence of the nuclear propagation
vector kg = (0.71,0,0) and two differ-
ent magnetic propagation vectors; one is
ki = (0.5,0,0.4), the other one is k; =
(0.18,0,0.68) [11]. However, observed
magnetic peaks were not many. It is diffi-
cult to determine these magnetic structures
from these peaks only.

In this experiment, we focused on CeTe3
single crystal samples because of the ma-
chine time limitation. = We have per-
formed the experiments using the WOM-
BAT diffractometer at the OPAL reactor
in ANSTO. The experiments used thermal
neutron with a 1.54 A and 2.95 A wave-
lengths, which were monochromatized by
a vertically focusing Ge-115 monochroma-
tor. The scattering planes of CeTes sin-
gle crystals were set on the hOl scatter-
ing plane, where magnetic peaks were ob-
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served in a previous study[11]. A dilution
refrigerator was used to cool the samples,
and the measurements were made in the
temperature range of 50 mK 8.5 K.

Figure 1 shows the contour map of nu-
clear Bragg intensity in the h0l scattering
plane at T = 8.5 K. All the observed nu-
clear scattering peaks can be explained by
the space group of Cmcm and the lattice
parameter of CeTes consistently. Addi-
tionally, satellite nuclear peaks associated
with the CDW order were also observed at
the locations reported by ARPES measure-
ments, which are in good agreement with
the results of previous studies. Figure 2
(a,b,c,d) show contour plots of the Bragg
scattering at 50 mK, and 1.5 K. Figure 2 (e,f)
shows One-dimensional plots of the con-
tour map integrated into Q direction. In the
previous study, magnetic scattering peaks
were observed in the region indicated by
the blue dotted square in figure 2 (a,b). In
the present study, however, no magnetic
scattering peak was observed in this re-
gion. On the other hand, a ring-shaped
weak Bragg scattering signal was observed
in the low-Q region, as shown in figure 2
(c,d,ef). This ring-shaped anomaly disap-
pears above the antiferromagnetic transi-
tion temperature. Therefore, it is unlikely
to be caused by polycrystalline impurities.
We are planning to perform a follow-up
experiment to investigate this ring-shaped
anomaly with another spectrometer in the
future.
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Fig. 1. Contour plot of the nuclear Bragg intensity in
the (h, 0, 1) scattering plane at T = 8.5 K. The black ar-
rows indicate the satellite peaks coming from CDW
order. These results are in good agreement with the
results of the ARPES measurements.



ACTIVITY REPORT ON NEUTRON SCATTERING RESEARCH : VOL.25 (2019)

GLASSES AND LIQUIDS

28



Dynamics of super-high entropy liquids alkylated perfluorobenzenes

O. Yamamuro?, M. Nirei4, H. Akiba#, T. Nakanishi?, M. Tyagic, M. WolfP
AISSP-NSL, Univ. of Tokyo, BKyoto Univ.,, “NCNR, NIST , PFRM II, TUM

The fusion (melting) temperature Tiq
of molecules usually depend on molecu-
lar mass M; the larger M is, the higher
Ttys becomes. For example, Tg,s of ben-
zene (C¢Hg, M = 78) is 279 K while that of
biphenyl (CesHs-CsHs, M = 154) is 342 K.
This is because the intermolecular van der
Waals interaction is larger in the crystalline
phase with denser molecular packing than
that in the liquid phase with coarser pack-
ing. Recently, Nakanishi group in NIMS
found that large molecules, 2,5-C¢Cjp-
tetraphenylporphyrin (2,5-C¢C1o-TPP) [1]
and CgCqp-perfluoro-benzene (CgCq,-PFB),
exist in liquid states at room temperature.
It is quite interesting that Tf, of these alky-
lated molecules (2,5-C¢C1o-TPP, M = 2538;
CgC12-PFB, M = 465) is lower than Ty, of
non-alkylated molecules (TPP, M = 615,
Ttus = 723 K; PFB, M = 186, T,s = 278 K).
We consider that these alkylated molecules
are stabilized by the large entropy effect
which is caused by the conformational dis-
order of long alkylchains. This situation is
similar to that of ionic liquids which are in
liquid states in spite of their strong inter-
ionic interactions. We collectively call this
type of liquids “super-high entropy liquids
(SHEL)”.

In the present experiments, we have
measured quasielastic neutron scattering
(QENS) of alkylated perfluorobenzenes
(APFB). These molecules are much smaller
and simpler than alkylated TPP (ATPP),
whose QENS have already been measured
by us. The purpose of this work is to inves-
tigate the common dynamical features in
APFB and ATPP. We take C4Cg-PFB, C¢C1-
PFB and CgCy,-PFB also to investigate the
effect of the length of alkylchains.

Two QENS spectrometers, HFBS at NIST
and TOFTOF at FRM II were used. They
have different energy resolutions and can
measure motions in different time regions

(HFBS: 100 ps -10 ns, TOFTOF: 0.5 ps - 100
ps). To observe temperature dependence of
motion, QENS have been measured at 4 or
5 temperature points above the glass tran-
sition temperature of each sample. S(Q, w)
data obtained by HFBS and TOFTOF were
Fourier transformed to I(Q,t) and then
connected. I(Q,t) curves were fitted to
the two KWW functions corresponding to
the relaxations of alkyl chains and the a-
relaxations.

Figure 1 shows temperature dependence
of I(Q,t) curves of C4,Cg-PFB at Q = 1.0
A~1and fitting curves by two KWW func-
tions. The fittings were satisfactory for all
temperatures. The relaxation time of the a-
relaxation tends to diverge at Ty, while that
of alkyl chains is linear and independent of
the a-relaxation. These results of APFB are
quite similar to those of ATPP.

[1] A. Ghosh et al., Nat. Commun. 10,
4210 (2019).
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Fig. 1. Temperature dependence of I(Q, t) of C4Csg-
PFB at Q = 1.0 A~! (circle) and fitting curves by
two KWW functions (solid line).
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Visualization of domain motion of tri-ubiquitin through segment deuteration and
small-angle neutron scattering

Rintaro Inoue and Masaaki Sugiyama
Institute for Integrated Radiation and Nuclear Science, Kyoto University

It is well recognized that domain mo-
tions in multi-domain proteins play crucial
roles in essential processes such as cellu-
lar signaling and gene regulation. There-
fore, identification of their domain motions
must be significant for revealing the mech-
anism to develop functions.

Ubiquitin (Ub) is a small protein com-
prised of 76 amino acid residues and is
deeply related to regulatory roles in vari-
ous cellular events such as cell cycle pro-
gression, DNA repair, transcriptional regu-
lation, apoptosis and so on. The C-terminal
group of Ub can be linked to another Ub
through seven lysine (K) residues as well
as the N-terminal amino groups, producing
various types of poly-Ubs. We especially
focused on linear K48 poly-Ub, which are
expected to have high degree of freedom of
constituting domains. As the first step, we
started to study the structure and dynamics
of linear K48-tri-ubiqutin (linear K48-tri-
Ub). Solution NMR studies supposed that
linear K48-tri-Ub could have four possible
different states. Additional experimental
approaches are indispensable for validat-
ing the expectation from NMR studies. Elu-
cidation of relative spatial arrangements of
two domains in linear K48-tri-Ub is one
of the candidates for above-mentioned ex-
perimental requirements.Through the us-
age of ubiquitin-conjugating enzymes and
deuteration of a domain, selective deuter-
ation of concerned domain in linear K48-
tri-Ubis is technically possible. We then
prepared K48-tri-Ub consisted of two hy-
drogenated domains and 75% deuterated
domain at different positions ( H-H-75D).
And we performed performed small-angle
neutron scattering (SANS) measurement
on H-H-75D in 100% D20 at 42  C, us-
ing Quokka installed at ANSTO. Figure 5
shows the SANS profiles from H-H-75D

(red circle) and H-H-H (black circle). Clear
difference of scattering profiles was ob-
served between them, supporting the suc-
cessful introduction of 75% deuterated do-
main into linear K48-tri-Ub. Aiming at the
detailed structural analysis, we are on the
progress of performing long time all- atom
MD simulation.
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Fig. 1. SANS profiles from H-H-H and H-H-75D in
100% D20 at42  C.
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Effect of a model scramblase peptide on viscoelastic properties of phspholipid
bilayers

Hiroyuki Nakao
Faculty of Pharmaceutical Sciences, University of Toyama

Biological membranes consist mainly of
phospholipids and proteins. During cel-
lular processes, the morphology of lipid
membranes changes dynamically, which is
governed by interactions between lipids
and proteins. Binding of cytosolic proteins
to the membrane is often accompanied by
the membrane deformation, such as in-
vagination and tubulation. Many theoreti-
cal studies suggest that viscoelastic prop-
erties of the membrane play an important
role in the membrane deformation. Some
of the viscoelastic parameters can be de-
termined by measuring the thermal fluctu-
ations of the membrane, i.e., bending and
thickness fluctuations, using neutron spin
echo (NSE) spectroscopy.

Several studies suggested that lipid
transbilayer movement (flip-flop) promot-
ing peptides and proteins are involved
in membrane deformation. We have pre-
viously developed a model “scramblase”
peptide, TMP23Q), which has a glutamine
residue in the center of the hydropho-
bic sequence and promotes phospholipid
flip-flop. The specific aim of the present
study is thus to evaluate how the presence
of TMP23Q changes the thermal fluctua-
tion and viscoelastic properties of the lipid
membrane using NSE spectroscopy.

Thickness fluctuation measurement
requires both tail-deuterated lipids, which
are available only for saturated lipids. 1,2-
Dimyristoyl-sn-glycero-3-phosphocholine
(DMPC) has the most similar property
in saturated lipids to that of biological
membranes at 37 ° C. Therefore, we
use a lipid mixture of DMPC and 1,2-
dimyristoyl-sn-glycero-3-phosphoglycerol
(DMPG) at a 95:5 molar ratio for bend-
ing fluctuation measurements, and a
lipid mixture of 1,2-dimyristoyl-d54-sn-
glycero-3-phosphocholine, DMPC, and

DMPG at a 90:5:5 molar ratio for thick-
ness fluctuation measurements. Here,
5% DMPG is included to prevent the
formation of multilamellar vesicles. We
prepared DMPC/DMPG vesicles contain-
ing TMP23Q or a negative control peptide
TMP23L in D20.

Intermediate scattering function obtained
by bending fluctuation measurement was
fit to a single-membrane fluctuation model
proposed by Zilman and Granek with in-
cluding the effect of internal dissipation
within the bilayer proposed by Watson
and Brown. The intrinsic bending modu-
lus values were changed by the presence
of neither peptides. The relaxation rate ob-
tained from thickness fluctuation measure-
ment at ¢ © 1.0 nm — 1 showed discrep-
ancy from Zilman-Granek theory (Fig. 1).
Although we calculated the area compress-
ibility modulus K_A, peptide inclusion in
the membrane did not have any effect on
K_A values. However, both peptides in-
creased the relaxation time due to the thick-
ness fluctuation 7 _TE. Considering the re-
lationship between the membrane viscosity
and T _TE these results suggests that the
presence of transmembrane peptides in the
membrane increase the membrane viscos-

ity.
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Fig. 1. Normalized relaxation rate I' /q3 for tail-
deuterated DMPC vesicles with/without peptides.
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5 Isls RIS Rk M1 wiE # 17501 4G EHE 5T CoRNSND B FEE R AR Bk ik & 2017.04.30-05.12
6 NIST DCS J-PARC WRA & BRT 17563 C3-1-1  |RMteAERIEL DT BEOBNS AFZIR BRAY WE & 2017.04.11-04.18
7 NIST DCS Ly ws 2 M2 Wt H=E 17563 C3-1-1  |BMtRERMEL DT BEOENS AFZIR Rk WE & 2017.04.10-04.22
8 ORNL SNS CORELLI A BHEREE HE B 17507 46 SR ASHMERE T ZMREN T OB ICePISI3IZH I FHAMBORE BRAS EE H¥ | 2017.04.08-04.15
9 ORNL SNS CORELLI RBRXE M2 HEE Kb 17507 4G SRASHMEERE T EMRIERFHIEOR N 1-CePdSI3I=H 1+ ZMAMEDRE REKE HHE HF 2017.04.06-04.15
10 ANSTO ECHIDNA RlxE B LT ] 17584 T1-3 1AOYO7HEEET HNa3Mn(CO3)2CI DI T HEE Rikx Wiy ME 2017.04.23-05.01
1" FRM-T TOFTOF REKE M2 WH HE 17562 €3-1-1 BREES FHRRMCUZNCON)A]-I=aigEEh =K+ KBROF 1 FSHR EEAY WLE & 2017.06.25-07.03
12| FRM-I TOFTOF RRK% %ig sa — 17562 C3-1-1  |EtemsFHRAMCUZNONA]-IZBEEIK+ KBHRD S A FSHR RHRAE WE 5 2017.06.25-07.03
13| ANSTO |  QUOKKA REBRE B RE Bt 17556 Cl2 |Gy FRFCHRARBERT AV XV 2ITAONOIRPUTHALL LM Rk B #t | 2017.04.28-0505
14| ANSTO |  GUOKKA X e Bl EH 17556 Ol [y RRRCEEARBERT IR/ XYL 28 TONOIAETHALS S REAE RE @t |2017.04.28-05.05
15| ANSTO Wombat ME-HHAERE | TL—T)—F— E# EF 17803 5G RE1/27 F5T—MECUINVO5 DRSHMEDRE WE - HE R £a ES | 2017.05.29-06.04
16 | ANSTO Wombat LExy D2 T A 17803 56 ZE1/27 b 5R—WECUNV 05 DREMEDRE WE - HE B & EA | 2017.05.29-06.04
17 Isls GEM RRAS %1z WE & 17579 T1-3 Pd/RuF/ & OME REA% WE & 2017.05.25-06.02
18 Isls GEM &K HEBK HE EF 17579 T1-3 Pd/RuF/B&OME A% WE & 2017.05.25-06.02
19 ORNL HFIR HB-3A RRKE BHEHRE & F—H 17514 5G <ILFozOq v PERFe3(B03)4 (R=Ce,Sm) HRXE HE R 2017.06.15-06.25
20 LLB 5C1 RKE iR HiE MR 17519 6G Ce3T48n13 (T = Co, Rh, Ru) ISR B SN T T SA VI HHAMIELBIE T KF Hik MR 2017.06.17-06.30
21 FRM-T MLZ X AEAKHFER Johannes Reim 17568 T1-1 Switching the magnetic order in CaBaCo2Fe207 using magnetic field kX Johannes Reim | 2017.08.06-08.20
22 ORNL HFIR HB-3A HEXE M1 B8l 2 17514 5G TLFozOA v WERFe3(B03)4 (R=Ce,Sm) HEK% M R 2017.06.16-06.25
23 ANSTO QUOKKA REXE AR # L RARR 17537 C1-2 CrowdingBRE FI<HEIF 37 L I7IUREY DY T 1=y BIE REXE L fRAER 2017.05.21-05.27
24 ANSTO QUOKKA REXE HiR #l EHR 17537 C1-2 CrowdingBRE FI<HIFB7 L I7IVREY DY T 1=y BIE KR #E RAER 2017.05.21-05.27
25 NIST NSE JAEA HEEEE Il % 17809 02-3-1  |RLFFACLBABEMUDDATPRZEMILHEENER Af > EE) JAEA LI 2017.07.05-07.14
26 NIST NSE ik R R 17559 C2-3-1 BRBFRBEEMEBaFe2S3DREFRAE Ta— kX R R 2017.08.31-09.10
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2017 (FRL295)E

USER-PROGRAM SUPPORT FOR OVERSEAS EXPERIMENTS (2012-2019)

IR A EES Et ] BT (2 4) BEERA BEES %E RiREEA REEFR RERERS iz
27 ANSTO QUOKKA HEXE M2 H HE 17547 C1-2 NPT EELICE BDNAE S — LS L OHERT REKE Li Xiang 2017.09.08-09.16
28 ANSTO QUOKKA HEXE D3 EE W 17901 C1-2 NPT HEICL DRIGRIER SIS R —OHERIT REKE Li Xiang 2017.09.11-09.20
29 ANSTO QUOKKA HREXE M1 RE BT 17901 C1-2 IEPETFBELICKL DRIGERERTILOF A2 —OHERIT REKE Li Xiang 2017.09.11-09.20
30 NIST NSE HRKE B BH EKR® 17902 C2-3-1 IEEBEORBEICREFETTILALDOHR FURKE EA KE 2017.08.22-09.05
31 NIST NSE FRKE D1 |=]:: EE: 17902 C2-3-1 IEEBEORHEICREFETTILALDOHR FURKE EHA RE 2017.08.22-09.05
32 HZB E4 HRERKE HuR WE L 17903 T1-1 2 %illsing ZAHFHIEMACOND206 (<3512 —HlliE 1=k DR AR OFIE HRER XS WH L 2017.08.07-08.18
33 HZB E4 RRERXE D2 ®E X 17903 T1-1 2 %illlsing ZAHFHIEARCOND206 (23512 —HlliE 1=k R IB A OFIE RRER XS WEH L 2017.08.07-08.18
34 ANSTO QUOKKA RRKE M2 D T 17900 C1-2 N RETEBELSANSEIZ K B8 5 F 4L B 4 — 1 0 & R AYFEE RIRKE Li Xiang 2017.09.05-09.13
35 PSI ZEBRA RRK% D2 E HF 17515 5G CsFeCI3I=H1+2E N FEH A B F KRB OB ME REKE HE B 2017.08.22-09.09
36 ANSTO QUOKKA REKE M1 i @ 17547 C1-2 INE T EELI &R BDNAE S—IL IV DA R REKE Li Xiang 2017.09.08-09.16
17507 4G BRASHEEBE T EMRIERTHIEORN1-CePdSI3I=HIT PMAMAEDRE
37 ORNL SNS CORELLI HEXE BHEWRA HE HE HEKE HHE HF 2017.08.28-09.12
17904 4G BRASHEEBE T EMRIEERTEOBNI-CePISI3I=H I+ M AMEDRE
17507 4G SRASHEEBE 7T EMRERFIED BN -CePdSI3IcEHIT A HBEDRE
38 ORNL SNS CORELLI HEXE M2 HEE K HEKE EHH ¥ 2017.08.28-09.12
17904 4G SRASHEESE T T EM R FEO BN -CePtSI3IH 1T HRSHIED R E
39 NIST HFBS HRXE iz WWE & 17564 €3-1-1 BEIPOE—RIKCECI10-TFSTTNRLIAID DRVT L F LS 1F2HR HRKE WWE & 2017.08.17-08.27
40 NIST HFBS RRKE M2 Wt HE 17564 €3-1-1 BEIOE—RHKCEC10-FFS TR IV DREVTFLFUET A FIHR RREKE WE & 2017.08.17-08.27
41 PSI ZEBRA HREKE HuR HE B 17513 5G TILFozO4 v MEBa2MnGe207 DHEKE— A O EIHHIE HERXZE #HH PER 2017.08.30-09.07
42 ANSTO QUOKKA KR Bk T8 @ 17900 C1-2 AP IETFEEL(SANS)EIC & 5@ 4 F7 /L B ¥ — O ERIYEFE RIRKE Li Xiang 2017.09.05-09.11
43 FRM-T SANS-1 BROKEZFRE D1 fRE =& 17546 C1-2 FROSHLBEEHEOHRETF BROKEZFRE w/il [&oF 2017.08.15-08.24
44 NIST NSE J-PARC HRE T RKF 17810 €3-1-1 Inln-ZnBA FREDRAED 1SR J-PARC T RKF 2017.09.06-09.13
45 ANSTO QUOKKA ME-HHBREE IRPRE M= E# 17808 C1-2 TN REL T & Bilit B & S o O BT L ) OO A WHE - F B M= 158 2017.10.08-10.13
46 PSI ZEBRA HEREKE M1 B8N BN 17513 5G T FITOA 5P EBa2MNGe207 DT E— A DO BHHIE HEREXZE HE A 2017.08.22-09.09
47 ANSTO QUOKKA v B B X 17578 T1-3 Powder diffraction experiment on chiral magnetic Re5Ru3AI2 EEwN- Bl kK# 2017.10.14-10.21
48 ANSTO QUOKKA L FN-2 NEARIHEE Johannes Reim 17578 T1-3 Powder diffraction experiment on chiral magnetic Re5Ru3AI2 L N Bl K 2017.10.15-10.20
HFIR HB-3A 17905 5G TV BIEHMENIGaSIORESHIE
49 ORNL BILFBRR wWRA EHA #& BILFHRR EAA #® 2017.11.26-12.09
SNS CORELLI 17512 5G I5ARM—2ar %D DEAHEFC20H1 OFENSPIZHIT BRES KR
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201 7T (E K295 USER-PROGRAM SUPPORT FOR OVERSEAS EXPERIMENTS (2012-2019)

B A £ES Et ] BT (2 4) BERA BEES B RiREEA REEFR REREKS iz
50 ANSTO ECHIDNA RREIEXY FHEBIE P RE& 17576 T1-3 BRROTRNA M RBILMOBRME LT IR FEIEXRF \& Ef 2017.11.11-11.21
51 ANSTO ECHIDNA REIEXE M1 ta e 17576 T1-3 BRROTRNA M RBILNOBRME LT IR HEIEXF \& Ef 2017.11.11-11.21
52 LLB 4F2 EEKF iz £k R 17519 6G Ce3T4Sn13 (T = Co, R, Ru) [SIRA B4 TN I IS4 Ik BRETMEERIE FEKE Ak R 2017.12.09-12.17
53 ORNL HFIR CTAX ik M1 =2 17524 Cc1-1 iEBEREE 18 FCeRhSND B FEERMKIEH HibkE &k =2 2017.11.26-12.07
54 | ANSTO ECHIDNA FLR% %ig i = 17500 46 SR T OB HEBREF ORR Hibkz “H 2 2017.12.04-12.10
55 NIST NG7 kX% B#% B K& 17548 c1-2 Current driven motion of skyrmions in helical magnets kX% Bl K& 2018.01.23-01.31
56 NIST NG7 X Hig ki £ 17548 c1-2 Current driven motion of skyrmions in helical magnets kX% LA N | 2018.01.25-01.30
57 | FRM-I SANS-1I BROKLFAE D1 $HA FR 17546 c1-2 MROSHLBEREEORFEETF BROKLFAE =l (¥J% | 2018.02.13-02.21
58 FRM-T MIRA BEODKELFRE HiR wil [&3F 17504 4G BHMEREEEICE T SR LR IEEOHE BEROKELFRE wil (&5F 2018.03.12-03.20
59 FRM-T MIRA BEOKELFRE M3 =i =8 17504 4G BEEREEKICHT SR LRIEEOHE BEROKELFRE wil (&5F 2018.03.12-03.20
60 [ ANSTO WONBAT REKE HEFRE 3t E—H 17906 5G YRI5 3 MR L EBAEMSTCo1201 9D BH-B A BT HERERXF *3# T8 | 2018.03.14-03.19
61 ANSTO WONBAT HEXE M1 ik s 17906 5G RTRNTZU A MRV NEAEYISTCo1 201 9D BF- KRB REKE EH B 2018.03.14-03.19
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20164 (K284 %) USER-PROGRAM SUPPORT FOR OVERSEAS EXPERIMENTS (2012 -2019)
BIMEER B KBRS PR R BEGL (P E) HEERKA REES ®B RIREREA REREFE RERERS iz
1 ANSTO PELICAN, SIKA FRERKE Bh# R ER 16900 C1-1 FH—RTBF AL RK20u30(S04)3DHERRE RRERKE R EE 2016.04.05-04.16
16541 C1-2 BETTOREMES FOREENF REKE Li Xiang
2 ANSTO QUOKKA HEKE Bh# Li Xiang 2016.04.28-05.09
16560 C1-2 BSF/A7TBEERRICH T HRED SIS BT 3R NP REXZ Sl FERA
16541 C1-2 BHETTORBEES FOWE &S T RRKE Li Xiang
3 ANSTO QUOKKA HREKZE REFEA FE R’ 2016.04.28-05.09
16560 C1-2 EA T/ AT RABBRISH T HREG SRS IR 3R APHTRE RRAZE Sl FERL
16541 c1-2 ESTCORBMES FOBEESF HEX%E EE
4 ANSTO QUOKKA HEKE M2 BE M 2016.04.28-05.09
16560 C1-2 BOF/A7T BEERRICH T HREG SRS BT R NFHRE REKE Sl FERA
5 ANSTO ECHIDNA ME - BT TEHRR dx HE 16808 T1-3 HIRIE S FRAMEAS 2Cr03X (X = F & Cl) OBSHERRAT ME - MR dx HE 2016.05.18-05.26
6 ANSTO ECHIDNA HRKE HRAEE EH E— 16808 T1-3 FOREAEFRMEMASI2Cr03X (X = F & Cl) OBESHERRT WE - dx EHE 2016.05.18-05.26
7 ORNL SNS CORELLI REERKE IRFERIR TE F—H 16903 4G fih B 43 8 e i OB R I ok SRR 2158 TR O TR RSB B RRENKE STE &—E8 | 2016.04.18-04.27
8 ANSTO ECHIDNA HEIEXY Bh# BRI FXE 16595 T1-3 BRAROT ZHA FRBE YO RS 1 A R HRERIEXY J\B Ef 2016.05.28-06.04
16523 6G Ce3T48n13 (T = Co, Rh) [=&1+5H1 TN I TILEH > DBEKEIE
16533 C1-1 Ce3T4Sn13 (T = Co, Rh) [2&1+25H4 3L DTV 34> OB KRR
9 LLB 6T2, G41 R KFE “i% Ak MR REKFE BIETR 2016.06.04-06.14
16524 6G Pr72X20 (T = Ry, Rh, Os, Ir, X = Al, Zn)I#l+22F v RILEEH R
16534 C1-1 Pr72X20 (T = Ry, Rh, Os, Ir, X = Al, Zn)I=#1+32F v RILIEEHR
10 NIST NSE Lo HEHR M R 16570 €2-3-1 SR TR RBaFe2Se3DFMFREY Ta— L £ &N i R 2016.07.19-08.04
1 ANSTO QUOKKA HEKFE AR # L @A 16547 C1-2 KIRBREDYIMH @ VURRU DY T 1w KM RIFT HE R#KFE F#.E AR 2016.05.31-06.07
12 ANSTO QUOKKA REKE Bi% #Il EHR 16547 C1-2 KIEREOYIA @ VIRV OB T Loy KR RIFT HE R#KE .k AR 2016.05.31-06.05
13 ANSTO QUOKKA FRIEXE D1 BLE £i6 16595 T1-3 BRAROT ZH1 FEREE MO R E 1 A R FRI¥EXE & EHM 2016.05.28-06.04
14 NIST VSANS BIRLX—IERTTE H+EiRE BA xth 16562 C1-2 Structure of imidazolium-based ionic liquid under shear flow BIRLX—INERF S BEX Xt 2016.07.13-07.20
15 ORNL HFIR WAND ERBXZ Bh# E@ H 16606 T1-3 R4 25— & &Ru20r Si) R IR B BEREX¥ E@ H 2016.06.28-07.06
16 ORNL HFIR WAND BRXE Hig Fgs BEA 16606 T1-3 R4 R5— & £Ru2Cr Si) R R B EREXE EA H 2016.06.28-07.06
17| ANSTO QUOKKA MR B RHE #Hth 16567 C1-2 I T BELISE SRUE/ FHU2-2,3-S1 L) Dbt A REEAN=Z LORE REXE RE ## 2016.06.18-06.27
18 | ANSTO QUOKKA REKRE #iz #Ill EHR 16567 c1-2 IME T BELISE SRUCE/ FHU2-2,3-S1 L) Dbt A REAN=Z LORE REKRE RE #t 2016.06.19-06.26
19 HzZB E4 RRERKE M3 Ei& #F 16904 T1-1 TILFITAA v CuFe021=F5H 23EEE D — Bk 1 Hl 1 RRERKE WE L 2016.07.03-07.22
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2016 (FHL284F &)

USER-PROGRAM SUPPORT FOR OVERSEAS EXPERIMENTS (2012-2019)

BIMEER B KBRS PR R BEGL (P E) HEERKA REES ®E RIREREA REREFRE RERERS iz
20 HZB E4 RRERKE D1 ®E EEX 16904 T1-1 QILF I zO4 Y CuFe021=3511 B3I D —BRS 1151 RRERKE WE #E 2016.07.03-07.22
21 ANSTO | SIKA, PELICAN RENPHRME BMRR fRE —# 16802 c1-1 § = 3/2/8— x5 b AFLI2Cr3ShOBD RS R REREHRME SRE —if 2016.11.05-11.15
22 ANSTO SIKA, PELICAN timEXE Bh# HH BT 16802 C1-1 S = 3/2/8—2xHbhTd AFKLi2Cr3Sh08 D HEFHERS RanPmEiE fRE — 2016.11.05-11.15
23 ORNL HFIR CTAX L E N D2 HEH Rt 16905 4G Chiral magnetic structure determination in non-centrosymmetric Pr5Ru3AI2 Pl Bl K& 2016.06.19-07.02
24 ILL D33 BERDKEFKE Hig wil (&JF 16551 C1-2 FeRBEEADRETZE BERODKEFKE wil [xJF 2016.07.05-07.12
25 ANSTO ﬁbﬁm\ﬂ_q [l N2 iz A E 16906 5G BT EHIC& 28BHIE R LI=YbFe2+x04 DMK IR DTRZ CROSS mEH A 2016.07.31-08.17
26 ANSTO ﬁ\vﬁm\n_._. X M1 RB k2 16906 5G fRABR T EIHTIC & D8BEIE R LI=YbFe2+x04 DHESIEBA DB CROSS mEH A 2016.07.31-08.17
27 ANSTO SIKKA Hixz AR FE S 16912 C1-1 REYFAZH ZMEY IGOEIRILF—HKEIE HilXZ R B 2016.10.16-10.24
16556 c1-2 A5 IR T — DR BERI LY ERENBET L ES FRRES L OME ERAZE TR &
28 ANSTO QUOKKA HEKE HRA fIl EAER 2016.08.18-08.30
16907 C1-2 JERRME 1 FOS L OIS T 2% REKZ Il XA
16556 c1-2 45 IRT— DRBRIBICEY BBINBETLES FERES L OME REKE TR f#
29 ANSTO QUOKKA HEKZE B Li Xiang 2016.08.18-08.30
16907 C1-2 FERMEE/ \( FO5)L OISR T 3F% HRKE Il EAER
16556 C1-2 453K T —DRBRBICLY ERSNBET LES FERBSILOME REKZ T #
30 ANSTO QUOKKA HEKF HER FE @& 2016.08.18-08.30
16907 C1-2 FERMME N\ FOS L OIS T 2T REKE Il EXER
31 ORNL SNS CNCS BENEHTHRE WEE SR —4 16908 C1-1 kapelasitel=$(+ 2B FRAEY BEHFREOH S EIE RARFHRME SRE — 2016.12.11-12.18
32 ORNL HFIR C-TAX BERDKEFKE M2 =i =B 16503 4G AR EEEICH T SR LB EBOBER BROKELFRE wil FoF 2016.08.04-08.17
33 ORNL SNS CORELLI HREKF Bk EAA & 16909 5G HI A ZAKTFEFHOLuBaCoA0T DRET IR AREL WEKXP EHE B’ 2016.09.19-09.27
34 ANSTO QUOKKA MEHBITHRE FERRR M= B 16910 C1-3 FIR=v 7TV —F—R T+ RODSEF DO F/ M FDOHE MEMHRT S ME L# 2016.10.12-10.20
35 ANSTO QUOKKA MBI RS D2 KOWALSKA ,Agata 16910 C1-3 FR= v N IU—F—RTFF41 FRODSEHDF/ Hith M F DR MBI RS M= L8 2016.10.12-10.20
36 ANSTO ECHIDNA HEKE D2 #E #T 16911 5G TIFzAS v HECeFe3(BO3)4 DT MIE REKZ E-3:: 0 2016.12.13-12.18
37 ANSTO ECHIDNA HEKE M1 g KiE 16911 5G TILFozOA v ECeFe3(BO) DT HE WEXP #HE R 2016.12.13-12.18
38 ANSTO QUOKKA REKZE Bh# KigHERER 16554 C1-2 HPTMIICKY SRR T IEXHIRAMHEOER REKRFE KIGHERER 2016.11.02-11.09
39 | ANSTO QUOKKA MR RHEBH Ry 2 16566 C1-2 HPTMI LSS DWEEICRIFS BEERTFRIEORE REXE By 2 2016.11.02-11.08
40 ANSTO QUOKKA BIRERMTREXRE AR Fe &— 16566 C1-2 HPTIIL-MBOBAMEIRIFT BEEETFREORE REKRE B ¥ 2016.11.02-11.09
41 ANSTO SIKKA X M2 HE R& 16912 C1-1 REUFA=H PR IGOEIRIILF—HEKEIE HlXF AR B 2016.10.16-10.24
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2016 (FHL284F &)

USER-PROGRAM SUPPORT FOR OVERSEAS EXPERIMENTS (2012-2019)

ARG | %ES AR B () BEERE | BEES BB RREEE REEFE REHES ficie
42| ORNL | HFIR WAND Rk M1 R K2 16918 T3 |BRBESHLELF20l ORSBERBORR RLIXS ME B |2016.1125-12.08
43 |  ORNL SNS CNCS LamExE B BHH K17 16908 C1-1 kapelasitel=#517 5B F AL BiEREDBSARIE BEMNPHRMME SRE —# | 2016.12.11-12.18
44| FRM-T Kws-3 BROKEFAE #iE #N S 16549 C1-2  |#EFIAKEARBILES2ROIORESEREORR BROKLTRE #ESE | 201610251101
45| HB E4 HRERAY D1 #£R WA 16917 Tl |~ MBI B2 DS AT RHRIEHCOND206 DR AR AR HREHKS WE HE | 2017.01.16-0130
46| ANSTO |  PELICAN REAY Cid ] A3t - 16914 56 |mEmmmEOHEE HRAE #E BB | 2016.12.05-12.18
47| ANSTO |  ECHDNA RRIEXY M1 it £F 16604 T [HRSCI AR REABOIRREE L ORI (T ERRORBMELF ERE RRIEXY Wt £AE | 2016.12.06-12.16
48| ANSTO |  ECHDNA e TE M2 B #i 16604 Ty |HRCCIARMPHBMECIZMELLOBEN T ERRORBMEL TV ERE | mmTaxy B XM [ 2016.12.06-12.16
49| Pl SNQHRPT | WE-HESZMM | JA—F)—5— | E& ES 16801 50 [MBROHETEREHALACEPI00DOEERBOTR NE-HEFRWE B4 EA | 20161206-12.14
50 |  ORNL SNS HYSPEC ik M2 nEH KR 16915 C3-1-1  |REVPE=YRMEYIGOREHIE T MILHKEL Rixs MIE MR | 2016.11.22-12.03
51| ANSTO |  PELICAN A B E45E B 16914 56 |[mEmmmEOHEE HRAS WE MR | 2016.12.05-12.18
52| ORNL | HFRPTAX | &EOKKFA% M2 EE = 15505 16 [AREEEBH=S SR LEERONR BROKKFARE | EI @SE | 201701120122
53| ANSTO |  QUOKKA HEAY WA il AE 16919 Ol |M—GMEMEEHT SREGEE \(FOrLOWE A Il BUAEE | 2017.03.14-03.28
54| ANSTO |  QUOKKA HEAS B Li Xiang 16919 12 |[M—GMEMEEHT SREGER \(FOALOWE HEAS Il BLAES | 2017.03.14-03.28
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20155 (R R27T4E)E

USER-PROGRAM SUPPORT FOR OVERSEAS EXPERIMENTS (2012-2019)

BIMEER B KBRS PR R BEGL (P E) HEERKA REES ®E RIRRES REREFRE RERERS iz
1 HZB E4 FRERKE D2 Ei& 4% 156522 T1-1 AEVRFRARICETAMAABES LER S EO —HIE H 5 RRERKE WE L 2015.04.19-05.02
2 HZB E4 RREH KR M2 i XA 15522 T1-1 REVRFREERICHITDHIAREE LBE S ED —#IE HHE RREHKE WH EE 2015.04.19-05.02
3 ANSTO TAIPAN K% M1 Bl hE 15523 5G Magnetic structures of 1D frustrated chain compound NaCuMoO4(OH) WEXP E-3:: ] 2015.04.26-05.05
4 ANSTO TAIPAN HREXZE HUHEA &F BB 15523 5G Magnetic structures of 1D frustrated chain compound NaCuMo04(OH) HEXZ E-3:: ] 2015.04.26-05.05
5 ANSTO WOMBAT Rixz Hig WE & 15631 T1-3 THERRIENOBCERBILERMEDRR Xz E 2E 2015.05.03-05.07
6 ISIS LET HEKE “i% IWE & 15589 €3-1-1 FRBEMRBETBKOTAFIVR HEX%E WWE & 2015.04.26-05.03
7 ISIS LET HRKZE Bh# HAF BFRT 15589 C3-1-1 FRBEERE=HTIROLAFIVR REKE WWE B 2015.04.26-05.03
8 ISIS Osiris HEKE Bh% EEH & 15590 €3-1-1 US54 —BitEkLuFeCo04I=HI1H5F/ FAL VD F A FIH R HRAY E6H B 2015.07.11-07.22
9 PsI HRPT REFEKE HERRE EH B 15807 T1-3 THARGWEEH T SEFRTRIERTL AV BELNOBEE EREOHE MR- TR & HE 2015.06.04-06.08
10 PSI HRPT WE - BT FERER itk HE 15807 T1-3 FESEMUHBEZETIEARTFHRIEHRTUHVBRIBEEYNOBIE EREOHE WE - TR Xk HE 2015.06.04-06.07
1 ANSTO QUOKKA REKZE Bi% #ill EMA 15554 C1-2 IEFEFREICEDa- VAR OY T 1=y R#KE F# L AR 2015.05.27-06.04
12 ANSTO QUOKKA REKE AR F# EHRAER 15554 C1-2 INMEREFEELICE D a-OUREYD DY T 1y R#KE F.E A 2015.05.27-06.04
13 ANSTO ECHIDNA RWEIRKE M2 BE K# 15616 T1-3 BRAROT 251 M RBEMORBEEL A R RREIXKE B EHM 2015.05.30-06.08
14 ANSTO ECHIDNA WEIEXY¥ M1 BLE 6 15616 T1-3 BRROTRAS MBI ORRWIEEA 4 iR HEIEKRYE B EHM 2015.05.30-06.08
15 HZB E4 FRERKE D2 Ei& #F 15900 T1-1 %50 = k- F AR CoND2061-511 23848 H 1 A TE B D —BhRE 111= &k BH1 HRERKE WE L 2015.07.04-07.28
16 HZB E4 RRERKE M1 ;N vrF 15900 T1-1 2% = A% F RABIEARCOND206 14511 BT AT E 1 I MO — 8RS (<& HHI1E RRERKE WE L 2015.07.12-07.28
17 FRM-Il DNS KR K% Bk hE & 15516 5G PEFERICK BT L HURBS/ 55 R 8—TaRMEHRDOBIZ KERKZE T8 B 2015.09.06-09.17
18 FRM-II DNS KBRKZE M1 WA i 15516 5G PUFERICE BT ILAVERT/ V5 R —HBEROBE KIRKZE T8 B 2015.09.06-09.17
19 FRM-II SPODI RRKE HEMEE B+ BB 15628 T1-3 Magnetic structures of frustrated magnets HEKYE M R 2015.07.30-08.05
20 FRM-II SPODI HRK%E M1 A £t 15628 T1-3 Magnetic structures of frustrated magnets HEKE A BERA 2015.07.30-08.04
21 ANSTO PELICAN HREKF AR HE B 15543 C-1-1 BAEY 1/2 TU—22 5 "0y 07 Hitk{kBa3Yb2Zn5011 DI ch it FRUELFIR WEXP #HE R 2015.08.05-08.15
22 PSI TriCS HRKE B EEH & 15518 5G TILFITOA v ABa2C0Ge207I=H1HBTLYMORY /> O RIERIT RRKE E6H #® 2015.09.06-09.15
23 PSI Trics B Bh# EHE B 15519 5G T ILF7zA4v4Ca2C008i207 DEEE FI=H SRS E WA E6H #§ 2015.09.20-09.29
24 PSI SANS-1 BEODKEFRE “i% wil FoF 15559 (14573) C1-2 FeRIBIEHADRERR BROKEFKE wil Fo5F 2015.06.23-06.29
25 ANSTO PELICAN K% D3 A &X 15543 C-1-1 BAEY 1/2 TU—22 5 "0y 07 Bitk{kBa3Yb2Zn5011 DI ch it FRUELHIR REXF #HE R 2015.08.09-08.18
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2015 (R 274 E USER-PROGRAM SUPPORT FOR OVERSEAS EXPERIMENTS (2012 -2019)

BIMEER B KBRS PR R BEGL (P E) HEERKA REES ®E RIREREA REREFRE RERERS iz
26 PSI TricS HRAY M1 EHH #h 15519 5G T ILF7zA4 v Ca2C08i207 DREE FI<E 1 A SE RRKZE EHHE 1§ 2015.09.21-09.30
27| ANSTO QUOKKA RFEKE B Li Xiang 15568 C1-2 ERENMEF D4 K TODNADHE R HT Rk gl sk 2015.08.17-08.23
28 |  ANSTO QUOKKA RERKE D1 BE 15568 c1-2 EIRENMEF DL R TODNADHEE R HEXE gl FEEh 2015.08.17-08.23
29 |  ANSTO QUOKKA HEKE i Kig FRE 15563 C1-2 HPTITI= &Y BT S8tk b OB REBEMEDRS HKRE Xif ¥FRER | 2015.10.07-10.20
30 [ ANSTO QUOKKA BIRETRIERE D2 WA FERER 15563 C1-2 HPTITI= & YRBT Hkh DR R A ME DR KR Ki #RER | 2015.10.07-10.20
31| ANSTO QUOKKA SRRWMRPERP HRA B 2 15901 c1-2 BHERI-LYBRT 2RBATROFE— MR BIERMRERE B3 ¥ 2015.10.07-10.20
32| ANSTO QUOKKA SRRMRPERE AR FE&— 15901 c1-2 BHERIZLYBRT 5&BATROFY—HERT EEBRMRPERY B ¥ 2015.10.07-10.20
33 NIST HFBS REKE i WE & 15902 €3-1-1 K/ ERBERDBVA A FIHR HRAY WWE & 2015.08.02-08.15
34 NIST HFBS HRAE B HAF HRF 15902 3-1-1 K/ REEROEBNT FIIR ERAZE WWE & 2015.08.02-08.15
SANS-1 15558 (14572) c1-2 ZRREHHEOBNBEEEOADLBEET OB
35| FRM-Il BROKEFRE %z E1lNESekS BEROKZFRE ;I [ZJ& | 2015.07.27-08.09
KWS-3 14571 c1-2 it F N RELERRIC & BST2RUOA DR S BARBEOTHE
SANS-1 15558 (14572) c1-2 EMRES OB BEBEOUDILBFRE T ORA
36 FRM-II BERDKEFKE D1 e 28 BRODKEFKE wil xoF 2015.07.27-08.09
KWS-3 14571 c1-2 i FMERREL BRI & BST2RU04D RE S MR EDTHZE
37| ANSTO SIKA p N B Fir N Sy 15611 T1-2 AR LTLa21 AREFRILME RBEREO RS TRELBEEOHE bR AR H 2015.11.15-11.24
38 | ANSTO ECHIDNA ik B B X# 15621 T1-3 RER OB 1Bt HReSRu3AI2(Re=Ce, Pr,Nd) D HEF B FF & ik LTS - | 2015.10.20-10.29
39 | ANSTO ECHIDNA Lo D1 HH Rt 15621 T1-3 RGO - HReSRU3AI2(Re=Ce,Pr,Nd) DR K3k i bk Bl X 2015.10.20-10.29
40 | ANSTO QUOKKA HERKE B I3 15555 c1-2 RERFERGISE SRS TS AL L OAREPET /MR E SHERT RPKRE k=% 2015.10.22-11.02
41| ANSTO QUOKKA HEKE %z B $F 15555 c1-2 BERBEREISE SRS TS AL L OARBEPIET/IMBEEIZE SHERT R k=% 2015.10.22-10.30
42 |  ANSTO QUOKKA HEKE IR F ERAER 15577 c1-2 it FMEIRELIS L B BRI O WS RAT HRIEXF BE Eth 2015.10.22-11.02
43 HzB V4 BROKEFRE iz HE3E 15560 (14574) c1-2 FIH TR B SIRI <3511 5CeColns DRIFMEDHIB K TFIE BROKEFRE I ZJ%  |2015.09.27-10.08
44 | FRM-II TOFTOF REKE B HAF HRF 15588 3-1-1 RISYLF/BFROKERFORNT A FIHR HRK% WWE & 2015.09.26-10.07
45 |  FRM-Il TOFTOF HEFEKE M2 B EH 15588 c3-1-1 RISYLF/BTFROKERFOBENTAFIHR ERAR T 2015.09.26-10.07
46 NIST HFBS HEKE Bh# R BRRF 15904 €3-1-1 ROM-11.5D20 D8N 1 +3H R HEKY WWE & 2015.10.18-10.25
47 ILL IN5 EHRFERSR R Pl [RBA 15545 Cc-1-1 BFREVHEOTE HHAFERR AR [REA 2015.11.13-11.25
48 ILL IN5 BHRFERER M2 BE x&F 15545 C-1-1 BFREHHOTE BHEHXFRERR AR [RBA 2015.11.13-11.25
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20155 (R R27T4E)E

USER-PROGRAM SUPPORT FOR OVERSEAS EXPERIMENTS (2012-2019)

BIMEER B KBRS PR R BEGL (P E) HEERKA REES ®E RIRRES REREFRE RERERS iz
49 LLB 4F2 L elve AR Ak MR 15528 6G Ce3T48n13 (T = Co, Rh) =11 SHARETRE T —EFvo S BFRE ik HiE TR 2015.11.16-11.30
50 LLB 4F2 LK M2 R BE 15528 6G Ce3T48n13 (T = Co, Rh) I<H1H SHARMETRET —EFvo SEFRE Xz HiE IR 2015.11.22-11.30
51 ORNL SNS CNCS HEAZ B EEE B 15541 Cc-1-1 104 v4 ABa2C0Ge207I=1H BHA RS M D BIBHIE Rk EEE B 2015.12.13-12.21
52 ORNL HFIR GP-SANS BEOKEFRE D1 EiE £ 15559 C1-2 FeRiBERAKDRRBIZE BEOKLFKRE B EJE | 2015.11.15-11.25
53 NIST NSE HRAE %z WE & 15587 C3-1-1  |13¥VUDLRS AU BRISLVEDRBIBOENS 1FIHX ERKE W= & 2015.11.08-11.25
54 NIST NSE WA Bi% I RRF 15587 C3-1-1 138 VUYLRIA L BREIELUEDRBIBOENS 1+ R HRK% W= & 2015.11.08-11.25
55| ANSTO |  ECHDNA e TE B W3t EKH 15630 Ty |HRCCIARMPMBAMECIZMELLOREN T ERRORBMEL TV ERE | mmTaxy B A | 201511211201
56 HZB E4 RRERKE Bhi% BRR EE 15903 T2-2 W EEGR T ALY ROFET LWRKACU40CH 0DBETIME RRERKE R EE 2016.01.08-01.21
57 HzZB E4 HREBERXZE M1 RE R 15903 T2-2 S EEGRTF ALY ROFET LWEKACU40CH 0DBETIME HRERXE R EE 2016.01.08-01.21
58 SIS Wish R D1 wHE HE 15905 Cc1-1 T A= F T R NaBa2Mn3F 1 1 DRESARRE HRK% #HE B 2016.03.06-03.10
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20145 (FR265F)E

USER-PROGRAM SUPPORT FOR OVERSEAS EXPERIMENTS (2012-2019)

BIMEER B KBRS PR R BEGL (P E) HEERKA REES ®E RIREREA REREFRE RERERS iz
1 ORNL SNS HYSPEC RRKE B E6HE B 13570 C1-1 A2C08i207(A=Ca and Ba)l<&sH3ILo+ORY /> HRAYR E6H B 2014.05.05-05.13
14806 56 BT R ALVCu3Mo20 SR DHAMIEDRTE
2 PSI SINQ DMC, HRPT | #1%- 4 BT 22 e HxA o EfA WE - HE TR A A 2014.07.10-07.23
14807 5G (CuZn)3Mo209 BHERDHE R DT
3 ORNL SNS HYSPEC HRKE AR FH PR 13570 C1-1 A2C08i207(A=Ca and Ba)l<&sH3TLo+ORY /v HERAY E6H B 2014.05.05-05.10
4 ISIS MERLIN HRKE b0 #HE ER 14559 C1-1 EAETRIEHKIS TR EABORR AR #M PR | 2014.06.10-06.16
5 ISIS MERLIN HRA D2 B %X 14559 C1-1 EAETRIEKIH SR ORR Bk #M R |2014.06.10-06.17
6 ISIS MARI Rk B k4@ B 14522 5G $=1/2 EME{#%%2Ba3Yb2Zn5011 DRSURIE BRA% EEE B8 |2014.07.16-07.23
7 NIST NCNR EBRPHR HEHIR gl ] 14564 Cc1-1 BFREVHKOHE EHMAEET PG IREA 2014.05.21-05.27
8 PsI SANS-1 BROKEFRE iz il FIF 14573 c1-2 FeRiBIEMADRRTR BROKEFRE #H 1JE | 2014.05.27-06.03
9 | ANSTO |  ECHDNA ERIRAY M2 wE 14657 T |[FRESTAMPMEAMBMIRREELORA (A ERRORMMBLAAVERER | mmTaks W3t KM | 201405210531
10| ANSTO |  ECHDNA L s P D2 N 7 14657 Ty [ERCEIARPHBMECIZMEELORA(T EREORAMEL AV ERRE | mmTaxy Bt EXE | 201405210531
11| ANSTO QUOKKA IRMIERE B a8 E—H 14592 C1-2 RETEEONEE T SREEEH IHERE & E—8 | 2014.08.17-08.23
12 PSI FOCUS =lib e %% =3 14609 C3-1-1  |AYR—SRAMBIEACADISA FH> —KZHASBRRDKSFOFAFIIR wRAXE e %8 2014.08.10-08.19
13 PSI FOCUS wEXE M2 b 14609 C3-1-1  |AYR—SRMBIECADISA 4 —KZHAERROKSFOF1FI9R wREXE [IN= ¢ 2014.08.10-08.19
14 NIST DCS Rk %% W= & 14607 C3-1-1  |H2-SF6/NAFL—MhOKEDIEBS 1 FSHR RHRKE HF BERF | 2014.08.03-08.10
15 NIST DCS A B HH BRTF 14607 C3-1-1  |H2-SF6AAFL—FhOKRDIERS 1 FE9R HRAZ W BFRF | 2014.08.03-08.13
16 ISIS MARI HRA D2 B %X 14522 5G $=1/2 EmE{A%42Ba3Yb2Zn5011 DK EIE ERAY E&E & |2014.07.15-07.23
17 NIST NSE EEXE B HH FR 14601 02-3-1  |UFHLSA BREOWERN wREXZE EHH ¥R |2014.09.05-09.13
18 NIST NSE LHEXRE B o 14601 C2-3-1  |UFHAIA BREOWEEN BEXZE HEH FR | 2014.09.17-09.27
19 | ANSTO ECHIDNA RREH KR B R A 14656 T1-3 —RFTIFARL—HEH AM(V04)(OD) (A=Ca,SriM=Co,Ni) DS HE RRERXE R WA 2014.08.17-08.25
20 | ANSTO ECHIDNA RREHAY %% TR E—EB 14656 T1-3 —RFTTFARL— M AM(VO4)(OD) (A=Ca,SrM=Co,N)DREFHiE HRERKE #E EA | 2014.08.17-08.25
21| ANSTO WONBAT KERRFIL K% 1 BIERER W 14902 T1-3 FRBAOT RN MAEMO RBEBE - REBEDORE KIRFFZKE WWE #th | 2014.08.10-08.16
22 | ANSTO WONBAT PN M1 HE B 14902 T1-3 FRBAOT RN MR LN RBBBE- BEBEDORE KERRFII K% WWE #th | 2014.08.10-08.16
23 ILL IN4 HRA b 20¢: i#E B 14528 5G NaBa2Mn3F11 ORISR E Rk #E B |2014.09.18-10.01
24 ILL IN4 K M2 HE BT 14528 5G NaBa2Mn3F11 ORISR E Lo #M B |2014.09.18-10.01
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20145 (FR265F)E

USER-PROGRAM SUPPORT FOR OVERSEAS EXPERIMENTS (2012-2019)

BIMEER B KBRS PR R BEGL (P E) HEERKA REES ®E RIREREA REREFRE RERERS iz
25 ANSTO ECHIDNA HEXZ M2 HE AE 14903 T1-3 EAHFRAMEHRA2FeGe207 DT H#E HEKXZ E23: S 2014.10.07-10.12
26 ANSTO QUOKKA HEKE D1 EH 52 14587 C1-2 BHEES FERES L OSEFERL B OBE T TOME MERIT REKE Sl FERA 2014.08.26-09.03
27 ANSTO QUOKKA K% M2 e & 14587 C1-2 AR FERES L OSEFERLB OBE T TOMB BERIT WEXP S FEBA 2014.08.26-09.03
28 ANSTO QUOKKA REKZE Bh# Kif FRE 14900 C1-2 TR I &k BERAR T Cub F D T E B D ARAT REKRFE KIE FRER 2014.11.24-12.06
29 |  ANSTO QUOKKA REKE B £k B 14570 c1-2 FHEFMEBELKICE S AMBARE RS OF/ WERH RERE &k 5 2014.11.24-12.06
30 ANSTO QUOKKA BIBRMRERE D3 B ¥ 14570 C1-2 hEFIMERELEIC R DS AMEBSRE RS I OF/ BERN REKRE & B 2014.11.24-12.06
31 NIST NSE HRKZE Hi% WE & 14611 C3-1-1 Dynamics of an ionic liquid C16mimPF6 in SmA liquid crystal and liquid phases HEKE IWE & 2014.10.06-10.23
32 NIST NSE HRKE o] /A Xth 14611 €3-1-1 Dynamics of an fonic liquid C16mimPF6 in SmA liquid crystal and liquid phases HEAYE IWE & 2014.10.06-10.19
33 NIST HFBS K% Bh¥ HIF HFRF 14610 €3-1-1 New process of hydrogen diffusion in palladium hydrides WEKXZE IWE & 2014.10.06-10.23
34 NIST HFBS RRKZ M1 BT E# 14610 C3-1-1 New process of hydrogen diffusion in palladium hydrides HEKE IWE & 2014.10.06-10.19
35 PSI SANS-1 BEROKLFKE Bi% wil FZoF 14573 C1-2 FeRABIZRADRRBIE BERDKEFKE wil FoF 2014.10.01-10.08
36 ANSTO ECHIDNA RERIXF Bh# Nl Bk 14901 T1-3 P FEELIZR BSr1-xLaxRuO3D IS5 R4 — T 5 XD BHE EERIXE UL 2014.11.29-12.08
37 ILL IN8 BAHETREE WEA WE EA 14801 4G M%Wwwﬁmmwwk.Ammcﬁjawoizszvﬁo__nmu,_.&ﬂ_\*uun\«wxwmmﬁ_w%. GARETEE 0iE EA 2014.12.08-12.19
38 ANSTO ECHIDNA FEKFE iz Bl E 14901 T1-3 i FHELIZL BSr1-xLaxRuO3D Y5 R E— T S RO HE RERIXE UL 2014.11.29-12.08
39 NIST BT-1 REKZE Bi% WA pEX 14650 T1-3 REERFliZ 5 (Ba, Sr)Fe03 DMK HiE LARB R DR REpKRFE WA X 2014.11.23-11.30
40 NIST BT-1 KR D1 LN 14650 T1-3 REERTFHEE 5 (Ba,Sr)Fe03 DR KME LARH R O HRE RHKRE WA X 2014.11.23-11.30
41 ANSTO ECHIDNA ik iz & = 14904 T1-3 $=2 fFEE BT R AOHMARE REIEKRE B FH 2014.12.07-12.15
42 ANSTO ECHIDNA HEIEXY M1 BHLE £k 14643 T1-3 BRAROTRAS MBI OR RS LA 4 R HREIEXY B EHM 2014.12.13-12.23
43 ILL D23 BERDKEFKE #i% wil x3F 14573 C1-2 FeRBIZRADRFRBIE BRODKEFKE wil FZ3F 2014.11.13-11.18
44 ANSTO ECHIDNA RWREIRKE M1 [11]:: | N 14643 T1-3 BRAROT 251 M RBEYORBEE LA B REIRKE B EHM 2014.12.13-12.23
14579 cl-2 HSTMEBTERBRT I OBERASILREESTOS 1 FIVR
45 NIST NSE, SANS BHBKRERT B Mgk FEE 14602 C2-3-1 FREEEFL2S FROSIVRETOEAAS(FIVR BEKERR Nk FEFE 2015.01.22-02.06
14603 c2-3-1 HSTMEBTERBRT I OBERA I LBREEHTOS 1 FIIR
14536 6G Pr72Zn20(T=Ru,Rh,0s,InI=#1+33EKramers — EEEERED T b OE—RRIKETE
46 LLB 672 ik AR BiE MR ik BiE MR 2015.02.20-03.03
14554 C1-1 Pr72Zn20 (T = Ru, Rh, Os, INI=&+23EKramers — EERZERED T OE—RIKER
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20144 (E 26 5F)E USER-PROGRAM SUPPORT FOR OVERSEAS EXPERIMENTS (2012 -2019)

BIMER A £ES B BAL (2 4F) HEERS REES ®E RIRRES REREFRE REERA g
47 NIST NSE Rk HEE BA X 14905 3-1-1 Wnummn_é dynamics of alkyl-methyl imidaozlium based ionic liquids with liquid crystallline EEk W= & 2015.02.03-02.16
48 ORNL HFIR GP-SANS HEKE M2 RE 14906 C1-2 A4 BRERIHT IR EES ST OREGEMERES REKE el FE3h 2015.03.04-03.10
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2013 (K255 E USER-PROGRAM SUPPORT FOR OVERSEAS EXPERIMENTS (2012 -2019)

BIEER A EBA AR BT (S4F) BEERA REES ®B RIREREA REREFE REERS iz
1 NIST HFBS HEKE #iz WE & 13620 €3-1-1 H2-SF6/\f FL—M R DK RDIEB S 1 FSH R HERKE HFF BXRF | 2013.05.28-06.11
2 NIST HFBS HREKE B HAF RERF 13620 €3-1-1 H2-SF6/ A KL—kh DA RDERA 1 F39 R EREKE HF BXRF | 2013.05.28-06.11
3 | HANARO SANS AHBKE A Y ¥E 13604 c1-2 RUBEETIRRES FORBROIL T4 4—ay AHBKRE = HE 2013.06.02-06.05
4 | HANARO SANS AHBKRE D1 TR Hth 13604 c1-2 RUBEETIRRED FOREROIL T4 4—ay ZEHBKE =5 HE 2013.06.02-06.05
5 ANSTO ECHIDNA HERIEXE M2 I BE— 13679 T1-3 SIRAABOAREE L DB A 4 U ERHOBEMIE S 4 EREBORS HEIEXYE B #ABR | 2013.06.06-06.14
6 ANSTO ECHIDNA HERIEXE M2 R &M 13679 T1-3 SHRAABOA R EE L DB A 4 U ERHOBAME LS 1 GREBORS RREIEXE B ABR | 2013.06.06-06.14
7 | HANARO 40mSANS HEKE D2 % /B 13596 c1-2 P TR ) ORIERIT EEKE Sl FEdh 2013.06.30-07.06
8 | HANARO 40mSANS HEKE M2 BH =R 13596 c1-2 PR EAE ML ) OMERAT HREKE Sl Fesh 2013.06.30-07.06
13532 5G A2C0Si207(A=Ca and Ba)l<gl+3dTLo ORI />
9 PsSI SINQ TASP K% Bh% EAA §& REKXZE EHE B’ 2013.08.25-09.04
13570 c1-1 A2C08i207(A=Ca and Ba)l=1+3ILo+ORY />
13532 5G A2C08i207(A=Ca and Ba)l=&1+3ILYMORY />
10 PSI SINQ TASP HEKE M1 HE M EREKE X65E & 2013.08.25-09.04
13570 C1-1 A2C0Si207(A=Ca and Ba)l<gl+3TLoARST />
12658 T1-1 ZREUHETHREARCUFe02D RAE Y RS HRO— MG hE L
1 HZB E4 HRER AR M2 it 4% REER A WE EE 2013.09.17-10.06
12659 T1-1 A BN HEBHCUF02HIT HHEAET MR
12658 T1-1 ZEUHETFHREARCUFe02DRAE B HMRO—MIE HE L
12 HZB E4 HRER AL M1 HRIR WX HEER K WE L 2013.09.17-09.24
12659 T1-1 R BB BRCUF02HITHHEAET Y MR
13 ORNL SNS NSE HEKS %z gl FER 13612 02-3-1 Tetra-PEG 4424 )L+ /N1 FOZIL OBIRZ B DRRH EREKE Sl FERA 2013.08.12-08.19
14 ORNL SNS NSE HEKE M2 BH =R 13612 02-3-1 Tetra-PEG 44> %)L\ EOS L OBIRIZBIOREH EEKE Sl FEdh 2013.08.12-08.27
15 | HANARO HRPD HERIEXS Bh# (-3 FN: 13699 T1-3 BPMBRERRALEA 4 U EEEE 53y ) ADRSME 1 4 iR HEIEXY B EA 2013.07.14-07.20
13531 5G HT AMET A THRE R YBaCo40T DRHSRIE
16 ORNL SNS CNCS HEKE HEHR M R EREK% 5@ B 2013.08.21-08.27
13569 c1-1 hT AMEF- AT REFR YBaCos0T DHSEIE
13531 5G hT AMEF- EHHETFREFRYBaCos0T DRREIE
17 ORNL SNS CNCS HEKE Bh# 60 B HREKE E65H B8 2013.08.18-08.24
13569 c1-1 HT AMETF- EHETFRERYBaCo40T DAL
18 PSI SANS-1 BEODKEFRE “i% wil xoF 13578 C1-2 FIOHHHR BESRIIZH1H5CeMIn5 (M=Co, INDBEDHALRETF DR BROKEFKE Il F3% | 2013.09.04-09.18
19 PSI SANS-1 BEROKEFRE D2 8 BETF 13578 c1-2 FRAERIE SRS CeMIn5(M=Co, IN DDA REFORE BROKEFRE I EJF | 2013.09.04-09.19
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20135 (FR255F)E

USER-PROGRAM SUPPORT FOR OVERSEAS EXPERIMENTS (2012-2019)

BIMEER B KBRS PR R BEGL (P E) HEERKA REES ®E RIREREA REREFE RERERS iz
13543 66 Prir2Zn201=8+ B3EKramers = BIEI= & AIET R F ORI
20 LLB 6T2 L ElPN R HiE MR 13557 Cc1-1 DyFe2Zn20I=#s1+ R A E L% t5F R KHETS HibRE HiE MR 2013.10.12-10.21
13702 T2-2 DyFe2Zn20I=#s1+ R A E L% HSF R KIS
21| ANSTO ECHIDNA HFEKE D1 B X 13559 Cc1-1 RED R T4y 7 BB Rk #HE R 2013.10.06-10.14
22 | ANSTO ECHIDNA HEFEKE M1 HE FE 13559 Cc1-1 REV I T DR ERKE #HA B 2013.10.06-10.14
23 ISIS OSIRIS BEEZRR KRS Ed] FE XH 13615 C3-1-1 GeTe RO BEREBLERRTF K EEEBRAY FE XH 2013.09.29-10.10
24 SIS OSIRIS JAEA TEHEE B H 13615 C3-1-1 GeTeR DA KERS LB FET K EESBRAY FE XH 2013.09.29-10.10
25 ORNL HFIR GP-SANS BEOKEFRE D2 8 HMEF 13576 C1-2 EMREHFEORABEEEOAUALBEET OB BEOKLFKRE HI EJ% | 2013.10.07-10.14
26 | HANARO FCD L& %% A Bz 12730 T2-2 JLF 7O/ voMEBI EUMN205 D ENBEHARFLATEY Fix A Bz 2013.11.04-11.14
27 NIST BT-7 BHREER B =3 13558 Cc1-1 BFRELTAROHE EHHRERR AR [RBA 2014.01.26-02.03
28 | HANARO 18mSANS SIIEAE B a4 &8 13589 C1-2 FREFFHOBEE T SREEIER SIMEEXE 8 %8 |2013.12.19-12.22
29 | HANARO 18mSANS IRk M2 BR B 13589 C1-2 REFEEOWEZET SREE LR IMIEXE aa %8 |2013.12.19-12.23
30 | FRMI TOFTOF KRAZ HEHIR &F X# 13617 €3-1-1 EREBSFOHFEM~OEBR _BILHROLE KIRAZ &F X 2014.01.15-01.25
31 NIST HFBS K% %z WE & 13627 €3-1-1 SABREBHS FMIL-5512H51H 570 AZHL 1 FIVR REKE WWE & 2013.12.01-12.10
32 NIST HFBS HFEKE M2 =i % 13627 C3-1-1 SABREH FMIL-5515H 5T O AZES 1 FIHR ¥ PN W= & 2013.12.01-12.10
33 | HANARO 40mSANS HEFEKE M1 BEE A 13592 C1-2 PEG/PDMSHEERAMEE AT 5B S T 7L OMERHT EmAZ BEH RE 2014.01.05-01.11
34 | HANARO 40mSANS R M2 E# 58 13592 C1-2 PEG./PDMSHEE S HMEE AT 585 F7 L ORI HRK% BH RE 2014.01.05-01.11
35 | HANARO SANS EHEBXY M2 AT #K 13604 C1-2 BUB£EETIRRES FOBRPOIL T4 4—2ay HHEBXE BE ¥ 2014.01.09-01.14
36 | HANARO SANS AHERE M2 I HE 13604 C1-2 BUBEAETIRRES FOBEROIL T+ A—2aY ZHEXS BH ¥ 2014.01.09-01.14
37 NIST DCS HRAE B HF BRF 13408 C3-1-1 AGNES(R 5 RHE/ SV R APt T4 36 88) IRTIRE HRKE HAF BRF | 2014.01.16-01.23
38 NIST DCS HEKE “i% WE & 13408 €3-1-1 AGNES (%4 fRHE/ L R A ch £ 743 96.38) IRTIRER REKZ HHF BRF | 2014.01.18-01.23
39 | ANSTO WOMBAT HEKE pi¢d A %3 12693 T1-3 =ATEUFY LR R OEB S BRBIL N OB HKRE #E %7 2014.02.04-02.09
40 | ANSTO WOMBAT REKE D1 AR g 12693 T1-3 = THUFY LREEE L OBB S BRI ORIMIE R A %A 2014.02.04-02.09
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® Helical and collinear spin density wave order in the S = 1/2 one-dimensional
frustrated chain compound NaCuMoO4 (OH) investigated by neutron scattering
Asai S., Oyama T., Nawa K., Nakao A., Munakata K., Kuwahara K., Hagihala M., Itoh
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J. Phys. Soc. Jpn. 89 (2020) 51002-1-12

® Quantitative Structure Analysis of a Near-Ideal Polymer Network with Deuterium
Label by Small-Angle Neutron Scattering
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Nat Commun 11 (2020) 3142-1-9

e Magnetic correlations in YBaCo407 on kagome and triangular lattices
Soda M., Itoh S., Yokoo T., Ehlers G., Kawano-Furukawa H., Masuda T.
Phys. Rev. B 101 (2020) 214444-1-7
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e Effect of Ge-substitution on Magnetic Properties in the Itinerant Chiral Magnet
MnSi
Aji S., Ishida H., Okuyama D., Nawa K., Hong T., Sato T. J.
Phys. Rev. Mater. 3 (2019) 104408-1-9
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Hagihala M., Hayashida S., Avdeev M., Manaka H., Kikuchi H., Masuda T.
npj Quantum Materials 4 (2019) 14-1-9

e Nano-structure of organic-inorganic layered hybrids characterized by small-angle
scattering of X-rays and neutrons
Harada M.
Materials Letters 253 (2019) 102-104

e Novel excitations near quantum criticality in geometrically frustrated
antiferromagnet CsFeCl3
Hayashida S., Matsumoto M., Hagihala M., Kurita N., Tanaka H., Itoh S., Hong T.,
Soda M., Uwatoko Y., Masuda T.
Sci. Adv. 5 (2019) 5639-1-5

e Coexisting spin resonance and long-range magnetic order of Eu in EuRbFe4As4
Iida K., Nagai Y., Ishida S., Ishikado M., Murai N., Christianson A. D., Yoshida
H., Inamura Y., Nakamura H., Nakao A., Munakata K., Kagerbauer D., Eisterer M.,
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e Neutron Brillouin Scattering and Low-Q Dynamics in Condensed Matter
Itoh S., Endoh Y.
J. Phys. Soc. Jpn. 88 (2019) 81004-81004
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Itoh S., Yokoo T., Masuda T., Asai S., Saito H., Kawana D., Sugiura R., Asami T.,
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Physica B 568 (2019) 76-80

e Neutron Scattering Studies on 4f2-Electron Multipoles in Pr-based Systems
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e Spin correlations of quantum spin liquid and quadrupole-ordered states of
Tb2+xTi2-x07+y
Kadowaki H., Wakita M., Fak B., Ollivier J., Ohira-Kawamura S., Nakajima K., Lynn
J. W.
Phys. Rev. B 99 (2019) 14406-14406

e Status of neutron spectrometers at J-PARC
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Physica B 562 (2019) 148-154

e Neutron scattering studies of static and dynamic correlation lengths in alkali
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Kojima S., Novikov V.N., Kofu M., Yamamuro O.
J. Non-Cryst. Solids 518 (2019) 18-23

Dynamics of Critical Clusters Synthesized by End-Coupling of Four-Armed
Poly(ethylene glycol)s

Li X., Noritomi T., Sakai T., Gilbert E. P., Shibayama M.
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Universality and Structural Implications of the Boson Peak in Proteins
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Deformation of the moving magnetic skyrmion lattice in MnSi under electric current
flow
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I., Bartkowiak M., Ronnow H. M., Hoshino S., Iwasaki J., Nagaosa N., Kikkawa A.,
Taguchi Y., Tokura Y., Higashi D., Reim J. D., Nambu Y., Sato T. J.

Commun. Phys. 2 (2019) 79-1-7

Sinusoidally modulated magnetic structure of Kramers local moments in CePd5Al12
Onimaru T., Inoue Y. F., Ishida A., Umeo K., Oohara Y., Sato T. J., Adroja D. T.,
Takabatake T.

J. Phys.: Condens. Matter 31 (2019) 125603-1-8
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Lil+xZn2-yMo308

Sandvik K. E., Okuyama D., Nawa K., Avdeev M., Sato T. J.

J. Solid State Chem. 271 (2019) 216-221

Whirling spin order in the quasicrystal approximant Au72A114Tbl4
Sato T. J., Ishikawa A., Sakurai A., Hattori M., Avdeev M., Tamura R.
Phys. Rev. B 100 (2019) 54417-1-6

Nonreciprocal Magnons in Noncentrosymmetric Magnets
Sato T. J., Matan K.
J. Phys. Soc. Jpn. 88 (2019) 81007-1-11

Precision polymer network science with tetra-PEG gels—a decade history and future
Shibayama M., Li X., Sakai T.
Colloid Polym. Sci. 297 (2019) 1-12

Neutron scattering study of the quasi-one-dimensional antiferromagnet Ba2CoSi207
Soda M., Hong T., Avdeev M., Yoshizawa H., Masuda T., Furukawa H. K.
Phys. Rev. B 100 (2019) 144410-1444101-1444106
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EEYIE 54 (2019) 27-42

Oxide-ion Diffusion Mechanism and Oxygen Deficiency <i>d</i> of Hexagonal
Perovskite-Related Oxide Ba3MoNbOS8.5-3

Yashima M., Tsujiguchi T., Fujii K., Niwa E., Nishioka S., Hester J. R., Maeda K.
J. Mater. Chem. A 7 (2019) 13910-13916
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Cluster-Based Haldane State in an Edge-Shared Tetrahedral Spin-Cluster Chain:
Fedotovite K2Cu30(S04)3

Fujihala M., Sugimoto T., Tohyama T., Mitsuda S., Mole R. A., Yu D. H., Yano S., ,
, Inagaki Y., Morodomi H., Kawae T., Sagayama H., Kumai R., Murakami Y., Tomiyasu
K., Matsuo A., Kindo K.

Phys. Rev. Lett. 120 (2018) 77201-77201

Discovery and development of BaNdInO4 - A brief review -
Fujii K., Yashima M.
J. Ceram. Soc. Jpn. 126 (2018) 852-859

Crystal Growth and Neutron Scattering Study of Spin Correlations of the T'-
Structured Pr2-xCaxCuO4

Fujita M., Tsutsumi K., Miura T., Danilkin S.

Journal of Physics, Vol. 969 (The Institute of Physics, Sweden, 2018) pp. 12070-
12070

Ion Gel Network Formation in an Ionic Liquid Studied by Time- Resolved Small-Angle
Neutron Scattering

Hashimoto K., Fujita K., Nishi K., Shibayama M.

J. Phys. Chem. B 122 (2018) 9419-9424

Magnetic order in the rare-earth ferroborate CeFe3(B03)4
Hayashida S., Asai S., Kato D., Hasegawa S., Avdeev M., Cao H., Masuda T.
Phys. Rev. B 98 (2018) 224405-1-9

Magnetic state selected by magnetic dipole interaction in the kagome
antiferromagnet NaBa2Mn3F1l1l

Hayashida S., Ishikawa H., Okamoto Y., Okubo T., Hiroi Z., Avdeev M., Manuel P.,
Hagihala M., Soda M., Masuda T.

Phys. Rev. B 97 (2018) 54411-1-7

Pressure-induced quantum phase transition in the quantum antiferromagnet CsFeCl3
Hayashida S., Zaharko 0., Kurita N., Tanaka H., Hagihala M., Soda M., Itoh S.,
Uwatoko Y., Masuda T.

Phys. Rev. B 97 (2018) 140405-1-4

High resolution chopper spectrometer HRC and neutron Brillouin scattering

Itoh S., Yokoo T., Masuda T., Yoshizawa H., Soda M., Ibuka S., Ikeda Y., Yoshida
M., Hawai T., Kawana D., Sugiura R., Asami T., Kawamura Y., Shinozaki T., Ihata Y.
AIP Conf. Proc., Vol. 1969 (AIP, U.S.A, 2018) pp. 50002-50002

Improvement for Neutron Brillouin Scattering Experiments on High Resolution
Chopper Spectrometer HRC

Itoh S., Yokoo T., Masuda T., Yoshizawa H., Soda M., Yoshida M., Hawai T., Kawana
D., Sugiura R., Asami T., Ihata Y.

J. Phys.: Conf. Series, Vol. 1021 (IOP Publishing, U. K., 2018) pp. 12028-12028

Continuum Excitation and Pseudospin Wave in Quantum Spin-Liquid and Quadrupole
Ordered States of Tb2+xTi2-x07+y

Kadowaki H., Wakita M., Fak B., Ollivier J., Ohira-Kawamura S., Nakajima K.,
Takatsu H., Tamai M.

J. Phys. Soc. Jpn. 87 (2018) 64704-64704

YUI and HANA: control and visualization programs for HRC in J-PARC

Kawana D., Soda M., Yoshida M., Ikeda Y., Asami T., Sugiura R., Yoshizawa H.,
Masuda T., Hawai T., Ibuka S., Yokoo T., Itoh S.

Journal of Physics: Conference Series, Vol. 1021 (IOP Publishing, London, 2018)
pp. 12014-4

Two inherent crossovers of the diffusion process in glass-forming liquids
Kofu M., Faraone A., Tyagi M., Nagao M., Yamamuro O.
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Phys. Rev. E 98 (2018) 42601-42606

Small-angle scattering study of tetra-poly(acrylic acid) gels
Morishima K., Li X., Oshima K., Mitsukami Y., Shibayama M.
J. Chem. Phys. 149 (2018) 163301-1-8

Insight into the Microscopic Structure of Module-Assembled Thermoresponsive
Conetwork Hydrogels

Nakagawa S., Li X., Shibayama M., Kamata H., Sakai T., Gilbert E. P.
Macromolecules 51 (2018) 17-6645-6652

Insight into the microscopic structure of module-assembled thermoresponsive
conetwork hydrogels

Nakagawa S., Shibayama M., Kamata H., Sakai T., Gilbert E.

Macromolecules 51 (2018) 6645-6652

Degenerate ground state in the classical pyrochlore antiferromagnet Na3Mn(CO3)2Cl
Nawa K., Okuyama D., Avdeev M., Nojiri H., Yoshida M., Ueta D., Yoshizawa H., Sato
T. J.

Phys. Rev. B 98 (2018) 144426-1-8

Neutron scattering studies on short- and long-range layer structures and related
dynamics in imidazolium-based ionic liquids

Nemoto F., Kofu M., Nagao M., Ohishi K., Takata S., Suzuki J., Yamada T., Shibata
K., Ueki T., Kitazawa Y., Watanabe M., Yamamuro O.

J. Chem. Phys. 149 (2018) 54502-1-11

Characterization of microstructure using Bragg edge and energy-resolved small-
angle neutron scattering

Oba Y., Morooka S., Ohishi K., Suzuki J., Tsuchiyama T., Gilbert E. P.
Proceedings of the 5th International Symposium on Steel Science (ISSS 2017),
Ed(s). Ii S., Furuhara, T., Tsuchiyama T., and Miyamoto G. (The Iron and Steel
Institute of Japan, Japan, 2018) pp. 151-154

Neutron Diffraction Studies on Valence Ordering Compound YbPd

Oyama K., Sugishima M., Tanabe K., Mitsuda A., Wada H., Ohoyama K., Matsukawa T.,
Yoshida Y., Hoshikawa A., Ishigaki T., Iwasa K.

J. Phys. Soc. Jpn. 87 (2018) 114705-1-6

Gels: From Soft Matter to BioMatte
Shibayama M., Li X., Sakai T.
Ind. Eng. Chem. Res. 57 (2018) 1121-1128

Polarization analysis of magnetic excitation in multiferroic Ba2CoGe207

Soda M., Chang L., Matsumoto M., Garlea V. O., Roessli B., White J. S., Kawano-
Furukawa H., Masuda T.

Phys. Rev. B 97 (2018) 214437-1-6

Crystalline Electric Field Level Scheme of the Non-Centrosymmetric CePtSi3
Ueta D., Kobuke T., Yoshida M., Yoshizawa H., Ikeda Y., Itoh S., Yokoo T.
Physica B 536 (2018) 21-23

Magnetic structure of a non-centrosymmetric CePtSi3
Ueta D., Yoshida M., Ikeda Y., Liu Y., Hong T., Masuda T., Yoshizawa H.
ATIP Advances 8 (2018) 115006-1-5

Neutron Spin Resonance in the 112-Type Iron-Based Superconductor

Xie T., Gong D., Ghosh H., Ghosh A., Soda M., Masuda T., Itoh S., Bourdarot F.,
Regnault L.-P., Danilkin S., Li S., Luo H.

Phys. Rev. Lett. 120 (2018) 137001-1-7

Magnetic and thermodynamic studies on the charge and spin ordering in the highly-
doped La2-xSrxCo0O4

Yoshida M., Ueta D., Ikeda Y., Yokoo T., Itoh S., Yoshizawa H.
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Powder neutron diffraction in one-dimensional frustrated chain compound

NaCuMoO4 (0OD)

Asai S., Oyama T., Soda M., Rule K., Nawa K., Hiroi Z., Masuda T.

Journal of Physics: Conference Series, Vol. 828 (IOP Publishing, U. K., 2017) pp.
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Spin dynamics in the stripe-ordered buckled honeycomb lattice antiferromagnet
Ba2NiTeO06
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Magnetic excitations from the two-dimensional interpenetrating Cu framework in
Ba2Cu304C12
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Possible Tomonaga-Luttinger spin liquid state in the spin-1/2 inequilateral
diamond-chain compound K3Cu3Al02(S04)4

Fujihala M., Koorikawa H., Mitsuda S., Morita K., Tohyama T., Tomiyasu K., Koda
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New Oxide-Ion Conductor SrYbInO4 with Partially Cation-Disordered CaFe204-Type
Structure

Fujimoto A., Yashima M., Fujii K., Hester J.R.

J. Phys. Chem. C 121 (2017) 21272-21280

Neutron Scattering Study in Breathing Pyrochlore Antiferromagnet Ba3Yb2Zn5011
Haku T., Soda M., Sera M., Kimura K., Taylor J., Itoh S., Yokoo T., Matsumoto Y.,
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Decisive test of the ideal behavior of tetra-PEG gels
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Impurity effects in the microscopic elastic properties of polycrystalline Mg-Zn-Y
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Baron A. Q. R., Kawakita Y., Itoh S.
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Damped spin-wave excitations in the itinerant antiferromagnet Y-Fe0.7Mn0.3
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Spin Resonance in the New-Structure-Type Iron-Based Superconductor CaKFe4As4
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