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Fe-35Ni-X (X=Cr,V) MEA B EDERZELIZE T LRILEBIDESSRAE

High-throughput investigation of the strengthening behavior in low-temperature nitriding
layer of Fe-35Ni-X (X=Cr, V) MEAs
RIXSM' UMEE" JHEB' =EAEHR', HEZB, KWEC?
Keywords : spinodal decomposition, nanostructure, nitriding
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Hydrogen embrittlement properties of 1 GPa-grade warm-rolled SUS304

K. Shinmi, M. Koyama, S. Harjo?, H. Kakinuma, S. Ajito, E. Akiyama
Environmentally Robust Materials Research Laboratory,
J-PARC Center, Japan Atomic Energy Agency*
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Ultrastrong magnon-magnon coupling and chiral spin-texture control in a dipolar
3D multilayered artificial spin-vortex ice

T. Dion?, K. D. Stenning®>*°, A. Vanstone3, H. H. Holder3, R. Sultana®, G. Alatteili’, V. Martinez’,
M. T. Kaffash®, T. Kimura?, R. F. Oulton3, W. R. Branford®>, H. Kurebayashi*®?, E. lacocca’, M. B.
Jungfleisch® & Jack Gartside3®

CSIS, Tohoku University?, Solid State Physics Laboratory, Kyushu University?, Blackett Laboratory, Imperial
College London?, LCN, UCL*, LCN, Imperial College London®, Department of Physics and Astronomy,
University of Delaware®, Center for Magnetism and Magnetic Nanostructures, University of Colorado
Colorado Springs’, Department of Electronic and Electrical Engineering, UCL®, AIMR, Tohoku University®

Artificial spin ice (ASI) is an array of nanomagnets arranged in various geometries. Due to
ASTI’s large number of reconfigurable states it has evolved from a system for investigating
fundamental physics such as magnetic frustration and residual zero-point entropy to a
platform for next generation computing technologies such as physical reservoir computing
[1] and magnonic computing [2]. Strong magnon-magnon coupling is sought after for
potential use in microwave filtering and quantum computation, however, conventional ASI
has relatively weak coupling making it unsuitable for these applications.

In this talk I will introduce a layered ASI system that exhibits ultra-strong dipolar mediated
coupling which also maintains magnetic state reconfigurability [3]. Vortex state control is
also demonstrated via our simple shadow deposition method. Frequency combing [4]
resulting from vortex-macrospin coupling will also be presented.
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Figure 1(a) Schematic of 3D ASI showing weak (pink) and strong (green) coupling. (b) Spin-wave

dynamics show ultrastrong coupling. (c) Simulation of frequency comb effect caused by vortex gyration
mode coupling to macrospin texture in neighboring magnet.

J. C. Gartside, T. Dion, et al., Nat. Nanotechnol. 17, 460—-469, (2022)
B. Flebus et al., J. Phys. Condens. Matter, 36, 363501, (2024)

T. Dion, et al., Nat. Comms., 15, 4077, (2024)
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Elucidation of the Mechanism of Irradiation-Induced Viscous Flow in Oxide
Ceramics
Taichi Miyagishi !, Sosuke Kondo %, Yasuyuki Ogino !, Hao Yu ?,
Minha Park , Akira Hasegawa ?, Ryuta Kasada ?
Department of Nuclear Materials Engineering?,

Keywords : Viscous Flow, Irradiation Effects, Oxide Ceramics

Elucidating the mechanism of irradiation-induced viscous flow in mullite
(3A1205-2Si02) ceramics is a critical step toward the development of radiation-tolerant
materials capable of self-healing and strength retention in extreme environments. In radiation-
rich systems such as nuclear reactors or fusion devices, ceramic materials often suffer from
radiation damage that compromises their structural integrity. However, some oxide ceramics,
including mullite, have shown promising behavior under irradiation, potentially owing to
irradiation-induced microstructural evolution that can mitigate crack propagation.

Our previous study demonstrated that a double-layer coating system, consisting of an
alumina (Al20s) topcoat and a mullite bond coat applied on a silicon carbide (SiC) substrate,
maintained its interfacial strength even after ion irradiation. This result was unexpected, as
irradiation typically deteriorates the bonding at interfaces. A plausible explanation for this
behavior is that irradiation may have induced viscous flow in the mullite layer, enabling it to
fill microcracks or defects at the interface and thereby enhancing or maintaining mechanical
integrity. Nevertheless, the detailed mechanism of such irradiation-induced flow remains
unclear

To investigate this hypothesis, the present study aims to systematically evaluate the
extent and mechanism of irradiation-induced viscous flow in mullite. High-purity
polycrystalline mullite (99.1%) was selected as the model material. Controlled microcracks
were introduced into the specimens prior to irradiation by applying micro-Vickers indentations.
Two different indentation loads—0.98 N and 4.8 N—were used to generate cracks with varying
opening widths, thereby enabling a comparative analysis of the effect of crack size on closure
behavior.

Subsequently, the specimens were subjected to proton irradiation at an energy of 2 MeV
at room temperature, up to a damage dose of 0.2 displacements per atom (dpa). This dose is
significantly below the reported amorphization threshold of 0.35 dpa for mullite at ambient
temperature, ensuring that the crystalline structure remains largely intact while still
experiencing notable displacement damage.

Post-irradiation characterization was carried out using laser scanning microscopy,
which revealed partial to substantial closure of microcracks, particularly those formed under
lower indentation loads. Notably, cracks with widths smaller than approximately 0.5 pum
exhibited significant closure. This observation suggests that irradiation-induced atomic
mobility may promote viscous flow in regions under residual stress, enabling the material to
heal small-scale surface or subsurface cracks. The driving force for this flow is likely the
combination of irradiation-enhanced diffusion and stress gradients, with the system favoring
configurations of lower surface energy through crack closure.

This study provides experimental evidence supporting the occurrence of irradiation-
induced viscous flow in mullite, and further quantitative analysis—including stress field
modeling and advanced microscopy—is underway to more precisely characterize the flow
behavior and elucidate the governing mechanisms at the atomic scale.
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Magnetostructural Correlations in Charge Transfer lonic Chains Derived from
Assembly of Paddlewheel Diruthenium(ll, Il) Complexes and 7,7,8,8-
Tetracyano-p-quinodimethane Derivatives

K. JI, W. Kosaka, H. Miyasaka
Division of Solid-State Metal-Complex Chemistry

Keywords : Metal-Organic Frameworks, ionic chains, magnetostructural correlations

The 1:1 assembly of an electron donor (D) and an electron acceptor (A) results in a
D*A™ charge transfer ion set, contingent upon the intrinsic HOMO and LUMO energy
levels and the packing structure. When these form charge-transfer one-dimensional (1d)
chains, crystallization often proves challenging, thereby complicating the systematic
understanding of the correlation among their structure, charge state, and magnetism.
Notably, there have been only a few instances of ionic 1d chains formed by charge
transfer between a paddlewheel diruthenium(ll,I) complex ([Ru2"'"]) and a N,N-
dicyanoquinodiimine (DCNQI) or 7,7,8,8-tetracyano-p-quinodimethane (TCNQ)
derivative. In this study, we report two types of D*A™ ionic chains, [{Ruz(5-X-2-
OHArCO2)4}(TCNQF2)] n(solv) (5-X-2-OHArCO2~ = 5-halogeno-2-
hydroxybenzoate; TCNQF2 = 2,5-difluorotetracyanoquinodimethane; X = Br, n(solv) =
(anisole)(p-xylene), 1; X = ClI, n(solv) = 2(anisole), 2), which provide an alternating
spin chain composed of S = 3/2 for [Ru2"""]* and S = 1/2 TCNQF,". Strong

antiferromagnetic coupling with J =~ —100 K was observed between the two spin units
6

in both compounds, forming 0.4
ferrimagnetic chains. The - °
2 4le 03 5%
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Temperature-dependent Formation of Nanoporous Fe;Mog Intermetallic
Compounds in Liquid Metal Dealloying

R. Song?, P. Geslin?, T. Wada?, H. Kato*
Institute for Materials Research, Tohoku University?, INSA Lyon, CNRS, Universite Claude
Bernard Lyon 1, MATEIS, UMR5510, 69621 Villeurbanne, France 2

Keywords : Liquid Metal Dealloying, Nanoporous Intermetallic Compounds,
Temperature Dependence

The liquid metal dealloying strategy has been widely used in fabrication of porous
metal/alloy and heterogeneous composite for various applications, such as batteries,
catalysts, and hydrogen storage. The high-temperature liquid metal dealloying enables
fabricating not only the similar phase from precursor alloy, but also chemically ordered
intermetallic compounds!!! by phase evolution concurrent with dealloying. The
microstructure and phase transformation are crucible to tailor the further functionality of
these materials. Recently, the effect of phase transformation in ligaments were explored in
electrochemical dealloying process through engineering remained composition of
ligaments!?) or further annealing the obtained ligaments®! to adjust the final phase
components of porous materials. While, both engineering remained composition of
ligaments and heat treatment at high temperature can be achieved by one step liquid metal
dealloying. Furthermore, different from the annealing of ligament sized in several
nanometer to hundreds nanometer, the phase transformation can happen along the reaction
front since the beginning of liquid metal dealloying. Here, we investigate the temperature-
dependent formation of nanoporous Fes:Mos intermetallic compounds during liquid metal
dealloying, which shows light on precisely tailoring the microstructure for functional
design.

References
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(2022). Nature communications, 13(1), 5157.

[2] Zeng, Y., Gaskey, B., Benn, E., McCue, 1., Greenidge, G., Livi, K., ... & Elebacher, J.
(2019). Acta Materialia, 171, 8-17.

[3] Liu, M., & Weissmiiller, J. (2022). Acta Materialia, 241, 118419.
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Data-Driven Modeling of Surface Hardness Distribution in Nitrided Steel
S. Sekida, G. Miyamoto, T. Furuhara
Microstructure Design of Structural Metallic Materials

Keywords : nitriding, surface hardening, machine learning,
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Crystal structure and physical properties of a new organic conductor containing
benzenesulfonate
Y. Sato?, N. Yoneyama?
Tohoku University, University of Yamanashi®

Keywords : organic conductor, TTF, benzenesulfonate
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The exchange interaction between ferromagnetic layers separated by a nonmagnetic layer,
which is called the interlayer exchange coupling (IEC), leads to the antiparallel alignment
of magnetization vectors for the adjacent ferromagnetic layers. The artificial
antiferromagnetic spin structure is well known as a synthetic antiferromagnet (SyAF). The
SyAFs have recently attracted renewed interest as a subject in the field of antiferromagnetic
spintronics. Antiferromagnetic spintronics exploits the characteristics of antiferromagnet:
low magnetic susceptibility, lack of stray magnetic field, and high frequency dynamics
coming from the antiferromagnetic resonance. These features allow us to develop next-
generation spintronic devices with high storage density and fast operation speed.

Among materials combinations for studying antiferromagnetic spintronics, previous
studies reported that Ta is a candidate material for the interlayer showing both the IEC and
spin-orbit torque (SOT) [1]. In the SyAF structure consisting of MgO/CoFeB/Ta
/CoFeB/MgO, the Ta interlayer plays the roles of IEC and the generation of SOT
originating from the spin Hall effect. Considering that W exhibits a higher spin Hall angle
(-0.3) than Ta (-0.15) [2], one may expect that a SyAF with the W interlayer is more
promising for improving the device performance. Nevertheless, there are very limited
works on antiferromagnetic coupling through the W layer [3-5], and the comprehensive
study focusing on the IEC with W has not been carried out yet.

This work reports a systematic study on the IEC for the sandwich structure of two
perpendicularly magnetized CoFeB layers separated by the W interlayer. We fabricated the
stack of Ta(20)/MgO(15)/CoFeB(18)/W(tw)/CoFeB(18)/MgO(15)/Ta(15) (in angstrom) on
thermally oxidized Si substrates by employing the ultrahigh vacuum magnetron sputtering
system at room temperature. The v was varied in the range from 0 to 40 A. The post-
annealing was performed for all the samples at 340°C for 1 hour with vacuum pressure less

than 5x 107 Pa. The magnetization was measured using the vibrating sample magnetometry

system, and the magnetic domain structures were observed exploiting the Kerr microscopy.
The CoFeB layers with #y = 6-30 A exhibited perpendicular magnetization. In addition,
antiferromagnetic coupling was obtained for £y = 6-26 A, leading to the negligible remanent
magnetization in the out-of-plane magnetization curves. Interestingly, clear spin-flip
behavior was observed in stacks with #, = 12-20 A, indicating that the well-defined
perpendicular antiferromagnetic configuration can be achieved at a relatively thick W
interlayer. This study not only deepens the understanding of IEC coupling through W, but
more importantly, gives a new route for designing the W-based spintronics devices.

Reference

[1] G.Y. Shi et al., Phys. Rev. B 95,104435 (2017). [2] C. F. Pai et al., Appl. Phys. Lett. 101, 122404
(2012) [3] S. S. P. Parkin, Phys. Rev. Lett. 67, 3598 (1991). [4] J.-H. Kim et al., Sci. Rep. §, 16903
(2015). [5] T. Zhang et al., Phys. Rev. B 109, 054406 (2024).
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Statement of problem. Substantial dental zirconia waste is generated during the computer-
aided design/manufacturing milling process, but effective methods for recycling it into
dense ceramics remain limited.
Purpose. This study aimed to investigate the densification behavior, microstructure, and
mechanical properties of recycled zirconia fabricated by spark plasma sintering (SPS).
Materials and methods. Recycled zirconia powder (initial RZP) was prepared from dental
zirconia residual blocks and further treated by ball milling for 1 h and 6 h. Various RZPs
(initial RZP, RZP-BM 1 h, and RZP-BM 6 h) and a commercial zirconia powder (CZP)
were consolidated individually using SPS at 1200-1400 °C. Powder properties were
characterized, and the SPS-sintered bodies were evaluated for microstructure, grain size,
density, Vickers microhardness, fracture toughness, and biaxial flexural strength.
Results. Ball milling effectively refined the morphology and particle size of initial RZP,
resulting in improved powder packing density, highest in RZP-BM, followed by CZP. At
SPS 1200 °C, both initial RZP and CZP samples exhibited residual pores, while RZP-BM
samples showed the finest grain size and highest mechanical strength. As the SPS
temperature increased, a Hall-Petch relationship was observed in RZP-BM samples. Initial
RZP and CZP samples required 1300 °C for adequate densification. As the temperature
increased to 1400 °C, their strength and Vickers microhardness decreased due to grain
growth. Notably, abnormal grain growth was observed in the initial RZP samples at
1400 °C.
Conclusion. Dental zirconia waste, after refinement by ball milling, can be successfully
recycled into dense ceramics using SPS at relatively low temperatures, with mechanical

strength surpassing that of commercial zirconia ceramics.
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[Introduction]

Cu alloys are good candidates for heat sink materials in fusion reactors due to their
excellent thermal conductivity. Cu-Y20s3-Zr type oxide dispersion strengthened (ODS) Cu
alloys fabricated by mechanical alloying (MA) have achieved great mechanical properties
by the formation of complex oxides such as Y2Zr.O7 and yttria-stabilized zirconia (YSZ).
However, the coarsening of powders in MA process due to the high ductility of Cu is a
critical issue towards their mass-production. In this research, WO3 was chosen as a carbon-
free process control agents (PCA) as well as an excess oxygen supplement in the MA
process of ODS-Cu powders, aiming at obtaining fine MA powders and overcoming the
trade-off between mechanical properties and thermal conductivity in Cu alloys.

[ Experimental]

Gas-atomized CuYZr and WOs; powders were MAed by water-cooling ball milling
machine at a rotation speed of 500 rpm in Argon atmosphere. The MAed powder was
filtered by the mesh of 500 um and then sintered at 880 °C with a load of 50 MPa by spark
plasma sintering (SPS). X-ray diffraction experiment was performed by Ultima IV SG
(Rigaku) for both MAed powder and as-sintered sample. Vickers hardness test and thermal
diffusivity test were conducted by HMV-G21 (Shimadzu) and LFA-467 HyperFlash
(Netzsch), respectively. Oxide morphology was evaluated by transmission electron
microscope (TEM) on Titan3TM 60-300 double corrector (FEI) at 300 kV. Elemental
distribution of MAed powder and as-sintered sample were investigated by atom probe
technology (APT) on LEAP-4000XHR (CAMECA) in Oarai Center.

[Results and Discussion]

The WO; addition significantly refined the size of MAed ODS Cu powders to an average
size of 270 um and increased the production rate of the MAed powders to nearly 100%. As
for X-ray diffraction results, the WO; peaks disappeared in the MAed powders and existed
as pure tungsten peak and Y-Zr oxide peak in the as-sintered samples. The as-sintered
CuYZr-2.44WO3 sample achieved the Vickers hardness of 274.4 HVO0.1 and thermal
diffusivity of 70.2 mm?s™! at room temperature. TEM observations revealed that the
nanosized Y-Zr complex oxides are Y»Zr>O7 along with fine pure tungsten particles,
dispersed inside the grains and pinned on the grain boundaries. APT results indicated that
WO3 decomposed in MA process and dispersed in Cu matrix as pure tungsten. Oxygen
generated from the decomposition of WOs3 reacted with Y/Zr to form most of the Y-Zr
composite oxides with a Y/Zr ratio of 1:1 during the SPS sintering, indicating the
preferential formation of Y2Zr,07. In addition, Zr-rich YSZ particles were found, and their
occurrence is associated with larger-sized Y»Os3 particles and Y enrichment at the interface
between the oxide particles and the Cu matrix.
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Reduced-activation ferritic/martensitic steels (RAFMS) have been strategically developed
as promising structural materials for nuclear fusion reactors, primarily due to their
exceptional resistance to radiation-induced damage. This resistance is largely attributed
to the high defect absorption capacity inherent in their tempered martensitic
microstructure, which is characterized by a refined lath morphology, elevated dislocation
density, sub-grain structures, and uniformly dispersed nanoscale precipitates. While these
complex and hierarchical microstructural attributes contribute positively to the material’s
mechanical strength and thermal stability, they simultaneously render the material
susceptible to strain localization, which may promote premature brittle fracture under
both irradiated and unirradiated conditions.

Despite extensive research, the underlying mechanisms governing localized deformation
in RAFMS remain insufficiently understood, particularly due to the added complexity
introduced by irradiation-induced microstructural evolution. Our group’s preliminary
investigations have revealed that the formation of slip bands and surface pile-up near
nanoindentation imprints may serve as indicators of localized plasticity within the lath
martensite matrix of RAFMS. Building upon these insights, the present study aims to
systematically analyze the development of slip bands and pile-up features induced by
nanoindentation in a 2 MeV proton-irradiated RAFMS, with up to 0.2 dpa. In the irradiated
specimen, nanoindentation experiments revealed the emergence of pronounced slip
bands surrounding the indent regions. To elucidate the underlying deformation
mechanisms at the microscale, three-dimensional electron backscatter diffraction (3D-
EBSD) and Schmid factor analysis was conducted, providing detailed crystallographic
insights. The results demonstrated that pile-up preferentially develops along certain slip
directions, a phenomenon that is likely correlated with the applied temperature
conditions. These findings are expected to enhance the understanding of localized
deformation behaviors in irradiated RAFMS, which is essential for constructing reliable
irradiation embrittlement models.
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Magnetic materials with complex non-collinear spin textures have garnered considerable
interest due to their potential in energy-efficient spintronic applications. In these systems,
spin-wave (magnon) excitations serve as key mediators for manipulating spin structures—
such as skyrmions and spin spirals—for information processing. Conventional magnon
theories are typically formulated within the Heisenberg model, which assumes localized
magnetic moments and is well-suited for rare-earth and insulating systems. However, in
many transition metal compounds, where magnetism arises primarily from itinerant d-
electrons, this localized-spin approximation becomes inadequate. A more accurate and
predictive description requires a treatment that incorporates the dispersive nature of the
underlying electronic states.

In this work, we present an ab initio framework for simulating spin-waves in noncolinear
magnetic systems. This method computes the magnetic excitation directly from the
electronic wave functions obtained via density functional theory, thereby capturing the
itinerant and spatially extended nature of magnetic electrons. The resulting dynamical spin
susceptibility provides direct access to the magnon spectrum, enabling comparison with
experimental measurements. We apply this formalism to the spin-spiral state of LiCu2Ox,
a prototypical frustrated magnet. Analysis of the susceptibility spectrum reveals an intrinsic
instability of the collinear ferromagnetic configuration toward the formation of a
noncollinear spin spiral. Notably, the computed periodicity of the spin modulation agrees
with experimental observations. Building upon the noncollinear ground state, we further
extract the magnon dispersion, demonstrating the applicability of our approach to complex
spin textures in real materials.

Overall, our work establishes a first-principles scheme with predictive capability for
investigating the properties of noncollinear magnetic materials. By directly connecting
electronic structure calculations to spin-wave dynamics, this approach bridges the gap
between simplified theoretical models and experimental observations, offering deeper
insight into the magnetic excitations of systems with complex spin textures.
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Electron-conjugated charge-transfer (CT) metal-organic frameworks (MOFs) composed
of electron donor (D) and electron acceptor (A) sites, which we call D/A-MOFs, are
expected to be potentially favorable magnetic materials because of the tunable electron
transfer (ET) between the D and A components. One-dimensional (1D) DA chains are
considered excellent materials with modulable electronic states, not only because the stable
D*A" ionic states could always lead to an effective magnetic moment, but also because of
their simple structures. However, the construction of DA chains with tunable electronic
states remains challenging, and only a few examples have been reported.

Herein, for the first time, we synthesized novel DA chains by inserting n-conjugated
molecules (Z) into the interchain space between components A. We focused on a D/A
combination of a paddlewheel type diruthenium(ILII) complex ([Ru2"]) as D and N,N’-
dicyanoquinonediimine derivatives (DCNQIR’) as A, and decamethylmetalocene
(IMCp*2], M = Fe, Co, and Cr) as m-conjugated molecule Z for the insertion, by
considering spatial configuration, energy level, as well as the redox between [MCp*:] and
DCNQIR’, which successfully provided three novel Z[DA]-type chains
[FeCp*2][{Ru2(2,4,6-F3ArCOz)4} (DMDCNQI)J*p-xylene2(DCM) (1; 2,4,6-F3ArCO;” =
2,4,6-trifluorobenzoate; DMDCNQI = 2,5-dimethyl-N,N’-dicyanoquinonediimine; DCM
= dichloromethane); [FeCp*2][{Ru2(2,4,6-F3ArC0O.)4+}(DOMDCNQI)]*6(DCM) (2;
DOMDCNQI = 2,5-dimethoxy-N,N’-dicyanoquinonediimine); [FeCp*:][{Ru2(2,3,5,6-
F4ArCO2)4}(DOMDCNQI)]*2(DCM) (3; 2,3,5,6-F4ArCO,™~ = 2,3,5,6-tetrafluorobenzoate).

Single-crystal XRD revealed the DA chain feature of the compounds (Fig. 1a-c). The
electronic states of [Ruz], DCNQIR’, and [FeCp*;] were determined from the local bond
lengths as [Rw™"], DCNQIR™™, @, . . ®
and [FeCp*:]", respectively, for %ﬁ Ru“f ’%ﬁ‘{ %’W Wif &
all compounds (Fig. 1d). These ’ —
results indicate the occurrence of
ET from [FeCp*:] to DCNQIR’,
and the charge distribution is
represented as
[FeCp*2] [(Ruz™)
(DCNQIR’)], that is, Z'[DA].
Such paramagnetic 1D chains
with the electronic states of
[Ru'™] (S = 1) and DCNQIR "~
(S=1/2), as well as [FeCp*»]" (S
= 1/2), were realized for the first
time, demonstrating the
effectiveness of the molecular
insertion strategy.

Ru-O,,: 2.0738(16) A
AV. Fe-Cpeneer: 1.709(3) A
p=—-0.89(1)

Ru-O,: 2.0720(15) A
AV. Fe-Cpeener: 1.7126(16) A
p=-127(7)

Ru(1)-Oy: 2.0744(7) A
Ru(2)- o :2.0701(7) A
AV. Fe-Cpeener: 1.7103(10) A
p=-1.09(5)

Fig 1. Crystal structures of (a) 1, (b) 2, and (¢) 3. (d) The local
bond lengths of the compounds to determine the electronic state.
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All-solid-state batteries (ASSBs) are promising alternatives to conventional lithium-ion
batteries. ASSBs consist of solid-fast-ion-conducting electrolytes and electrodes that offer
improved energy density, battery safety, specific power, and fast-charging capability.
Despite decades of intensive research, only a few have high ionic conductivity at ambient
temperature. Developing fast ion-conducting materials requires both synthesis of high-
conducting materials and a fundamental understanding of ion transport mechanisms.
However, this is challenging due to wide variations of the ionic conductivity, even within
the same class of materials, indicating the strong influence of structural modifications on
ion transport. Here we selected three material classes, namely layered oxides, polyhedral
connections, and cluster anion types, as promising fast ion conductors. Emphasis is placed
on the inherent challenges and the role of the framework structure on mobile ion
conduction. We elucidate strategies to address these challenges by leveraging theoretical
frameworks and insights from materials science.
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Compared with the traditional inorganic magnets, the molecular-based magnets hold
great promise for the next generation of innovative magnetic materials due to their high
chemical tunability. Over the last decades, various approaches have been developed to
construct molecule-based magnets showing strong magnetic coupling. For example,
radical ligands and paramagnetic metal ions/clusters with high spin values have become
one of the most promising building blocks. However, will high-spin building blocks lead
to stronger magnetic interactions?

Herein, we tried to offer an opposite answer using a pair of isostructural layered magnets,
(NMQ)[ {Ru2(2,4,6-F3ArCO2)4}2(TCNQ)]*2DCM<2DCE  (1-NMQ, NMQ" = N-
Methylquinolinium cation; 2,4,6-F3ArhCO>~ = 2,4,6-trifluorobenzoate, TCNQ = 7,7,8,8-
tetracyanoquinodimethane; DCM = dichloromethane; DCE = 1,2-dichloroethane) and
[{Ru2(2,4,6-F3ArCO,)4}2(TCNQ)]*2(p-xylene)s2DCM  (1-pxy) (Fig. 1a).l'!l  Both
compounds were synthesized by the slow liquid diffusion using [Ru2™(2,4,6-
F3ArCO,)4(THF):] units and NMQ*-TCNQ™ or TCNQ" as the building blocks. SCXRD
analysis and IR spectra revealed TCNQ" radicals (S = 1/2) in two compounds. Detailed
structural examinations indicate 1-NMQ contains only [Ru2™™° (S = 1) species, whereas
1-pxy contains both [Ruz!""]* (S = 3/2) and [Ru""""]°. The plausible total spin state <Sr> is
3/2 for 1-NMQ and 2 for 1-pxy, resulting from the antiferromagnetic interaction between
TCNQ™ and [Ruz] (Jinra). The interlayer dipole interaction (Jrp) is expected to be weaker
in 1-NMQ than 1-pxy, though they have identical interlayer coordination environment.
Nevertheless, ac susceptibility measurement revealed 1-NMQ has a higher 7. of 104 K
compared to 1-pxy (7. =91 K) (Fig. 1b).11
Roughly speaking, T is proportional to the Y g
product of |Jinra| and S. Even though 1-pxy .~ [~ T,
has a larger S due to the presence of -

[RuMM* with § = 3/2, higher T, of 1-

N

NMQ means that |Jintra| for 1-NMQ is large "\,”j\;“{“ﬁ N

Ch A i
T
Rufi

Ruz2v

enough to overcome the disadvantage in S, D
which is attributed to more effective orbital

overlap of [Ru™1]°® and TCNQ™, o % ononnal > otsasm]
compared to that between [Rux™]" and

50 Hz
100 Hz [Ru;"

TCNQ™~ due to more electron 3 o ; I—
delocalization in the reduced form of | &k O M < Hulp T,

[Rux'™']° (Fig. 1c). This study highlights £, Y, . (===
the positive role of cation in stabilizing the . S i

[Ruz™1° unit, enhancing the effective Tk

magnetic coupling. Fig. 1 (a) Formula units of 1-NMQ (left) and 1-pxy

(right). (b) Temperature dependence of the ac

[1] W. Kosaka, H. Fukunaga and H. magnetic susceptibilities ' and " of 1-NMQ at

Miyasaka, Inorg. Chem. 2015, 54, zero dc field and 3 Oe oscillating field. (c) Magnetic

10001-10006. interactions in the present layered magnets.
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Magnetoelastic properties of epitaxial FesxCoxN films
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[Introduction] Magnetoelastic properties of materials directly relate to the capability for
highly sensitive strain sensing of flexible spintronic devices [1]. Especially
magnetostriction coefficient (4) is an important parameter. Thus, the development of
magnetic materials with high 4 is necessary for realizing miniaturized flexible spintronic
strain sensors. FesN is a promising ferromagnetic material for spintronic applications [2].
Previous theoretical calculation [3] and experiments [4] revealed that FesN showed
relatively large 4. Moreover, by partially replacing Fe in FesN with Co, tunable
magnetoelastic properties were realized, in which the value of 4 along the [100] direction
(A100) was modulated in the wide range from -121 to +46 ppm [5]. However, 4 in the [111]
direction, 4111, has not been evaluated for Fes..Co.N compound yet, which is indispensable
to estimate the saturation magnetostriction (4s). In this study, Fes4.xCoxN films with different
x were epitaxially grown on SrTiO3(001) substrates and the 4111 values were evaluated.

[Experiments] The Fes«Co.N (x =0, 0.2, 0.5, 0.9, 1.0, 1.4, 1.6, and 2.2) films with the
thicknesses of approximately 21 nm were grown on SrTiO3(001) substrates with the size
of 10 x 20 mm by molecular beam epitaxy. For measuring 4111, the longitudinal direction
of the substrates was set to be the [110] direction [6]. During the film growth, Fe and Co
atoms were supplied by electron beam guns at the substrate temperature of 400 °C (x = 1.4,
1.6 and 2.2) or 450 °C (x=0, 0.2, 0.5, and 1.0). N atoms were supplied by a radio frequency
plasma gun. The Fe/Co ratio was controlled by changing each deposition rate, and the x
values were determined using an electron probe micro analyzer. The structure of the films
was characterized by x-ray diffractions and reflection high-energy electron diffraction, and
the magnetization curves were measured with a vibrating sample magnetometer at room
temperature. The 111 values were evaluated employing an optical cantilever method [6].

[Results] The results of structural analysis indicate the epitaxial growth of all the Fea.
xCoxN films. The long-range order of N atoms decreases with increasing amount of Co.
The A1 values were evaluated to be 50 (x = 0), 48 (x =0.2), 65 (x =0.5), 86 (x =0.9), 83
(x=1.0),64 (x=1.4),69 (x=1.6), and 42 (x =2.2) ppm, and showed the maximum value
atx =0.9. It was found that relatively large A values were obtained not only for 4100 but also
for A111 in the FesxCoxN films. The value of As for polycrystalline films were also calculated
from the measured 4100 and 4111 values, and showed the nearly zero s at x = 0.24, in which
the sign reversal of As occurs. The detailed composition dependence will be discussed in
comparison to that for Fe-Co alloys.

[References] [1] S. Ota et al., Nat. Electron. 1, 124 (2018). [2] K. Ito et al.,
Nanotechnology 33, 062001 (2022). [3] Y. Zhang et al., Comput. Mater. Sci. 92, 464 (2014).
[4]Y. Maeda et al., J. Magn. Magn. Mater. 585, 170942 (2023). [5] K. Ito ef al., Commun.
Mater. 6, 53 (2025). [6] H. Ding et al., J. Phys. D: Appl. Phys. 57, 385002 (2024).
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M. M.; Fenter, P. A.; Bedzyk, M. J.; Hersam, M. C. J. Phys. Chem. C 2012, 116 (39), 20949-20957.

[2] Shi, Y. F.; Meng, Y.; Chen, D. H.; Cheng, S. J.; Chen, P.; Yang, H. F.; Wan, Y.; Zhao, D. Y. Adv.
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Weyl semimetals (WSMs) are a class of topological materials characterized by band
crossings near the Fermi level, known as Weyl nodes, which host quasiparticles
analogous to Weyl fermions in high-energy physics [1]. These nodes occur in pairs of
opposite chirality and are protected by topology. Unlike topological Dirac semimetals
(TDSs), which feature four-fold degenerate Dirac nodes, WSMs exhibit two-fold
degenerate Weyl nodes that arise when either time-reversal symmetry (TRS) or
inversion symmetry is broken. Examples include non-centrosymmetric materials like
TaAs and NbAs, as well as antiferromagnetic Heusler alloys such as GdPtBi under an
external magnetic field [2-4]. ARPES has confirmed the existence of these chiral Weyl
nodes on the surface of WSMs [5]. A hallmark of WSMs is the large anomalous Nernst
effect (ANE), driven by Berry curvature near the Weyl nodes [6]. Additionally, WSMs
exhibit negative magnetoresistance due to the chiral anomaly, leading to an increase in
conductivity. This unique combination of topological and transport properties makes
WSMs a promising platform for exploring novel quantum phenomena and potential
applications in spintronics and thermoelectric. Recent high throughput computational
studies suggest that nickel chalcogenide (Ni3S3, Ni3Ses, and NizTes) as candidates of
Weyl semimetal [7]. Our study aims to computationally calculate the thermoelectric
transport of nickel chalcogenide as well as to study their electronic structure properties
using Quantum Espresso and Wannier90, BoltzTrap2, as well as WannierTools as its
postprocessing tool. The details of the study will be described in the poster presentation.
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2 =
| { 2
0 A&~ 0.01 : :
300 500 700 0 100 200 300
Temperature (K) Phonon frequency (cm!)

X 1 MMS £ X ' CMS D (a) I FEMAER DGR R & EZEE", (b) 7 + / >~ DFffr

[1] H. Tamaki, ef al., Adv. Mater. 28, 10182 (2016).

[2] P. Giannozzi, et al., J. Phys.: Condens. Matter 29, 465901 (2017).
[3] T. Tadano and S. Tsuneyuki, Phys. Rev. B 92, 054301 (2015).
[4] Xin Shi, et al., Adv. Elect. Mater. 8, 2200742 (2022).
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Stress-strain curves measurements of helimagnet CrAs
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CrAs %, 270K FHTicHlF DU I VR FRF~D —IRFAEER IV, FEaE2S b i
FFIANZAONT a il S OY c Bl G A ICHE A~ i i AR OERENK 2 %k 35, Z 0o
TR RIRBEIEIE A O RIEBBITHKEZ2 I 2 CEMET 5 & S0 S, 0.7
GPa &\ 9 WHIGH /NS 72 [E ) TR T D Z ERH LI TWD[L], Fo, ~U WLk
KERFF T DIE I CHEEENHET 2 2 b N ER->TEY, Cr %
WETHEHNL T DI NVBEEE LTRERFRHZEDTND, LLARBL, 20
&9 RGN — AR O D Y BIVBEKERS IR LT, O M —filis ) %
INZ 2 NEKEL Y QBERIENDRP/ R CTE D, £ 2 TRIFFEETIE, I fi—
TR OREBRIE DD CrAs HFESH BT 5 b il 5 16 0O — il 10 5% 0~ 7=,

HENZHT > TE, LB EEDFEMIL 7 V— 7T b B i)t E T 7
Fax—Z 28R ET DS D REERIEEE 2 Ao, AREEEICITEEHT D
BN EBN AR D T DXy N X A =PRI N TS, &
FEX vy XU X AT oV EHWS Z LT, EHIMb s 7= B L OZFnIZ L -
THUEREOZEN 22 N2 mN B X O nm LU T O EERE CHIE T 5 2 & 23 Al 6E
2o TWBR], £, Xe 77 A~vxm Y —AJRE LIEERA A B — LN TEEZH
WTEEHE < ORUIRIZIN T2 2 & ¢, 1| mm Vo AOBEFESHREHC L TH LV K
LTSN EMZ D Z ENTE D3], EET VT 2= —X ZHINT % EE
2 X o TREHTIND 26 ) 2 8 Sl © & . BIKIE - 50 &V o T A 7R
[REREE N CEL DTN B L OERZHIE T B ERNAREL o TS, &
WMoOT 7 =Tt Z—kO ARM FXEHOLFRFIHEZEHT L2 LT, 20—
DRNE FIEEFENL ST HZ LTI LT,

CrAs |ZBIT D HEDRE R, WIETITHBIT 5~ IIVEEKESEIRE L 0 KR T b il
TN —filiis S 2 Nz T & B & EE 0 5 M ed CTIEFRRIE 70 i J1—78 A il
EBPI L7, R ETAY DABKEFIREBICB W TS E 2R Lotk &
WetEIRiE & O A HFRIBIZAT L, BB RIRIZIXEM R E LD DBESI R0 67
UVVRFEZ IR T B HTITREF 2R EREMIRRE~ L 588 L. B OPERY IS E 2V HL
D EWVIEIIKIET D EEBEZOND, S DITSIT—ERIBEN O~ DIVER
FRFFAE DB R T2 bl —dlis D ORE S 2 /L -7 & 2 A, £ 0.2 GPa TIHK
THZENHOLMNERY  HHFNESLD bEBICHHERIR LD Z LB N
Llipoie,

[1] H. Kotegawa et al., Phys. Rev. Lett. 114, 117002 (2015).
[2] M. E. Barber et al., Rev. Sci. Instrum. 90, 023904 (2019).
[3] Hilary M. L. Noad, Kousuke Ishida et al., Science 382, 447 (2023).
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ATV ARTY 2TV Ul AEIFAHAIRRFREICES R YEL
FOoZ e EHSTRLFHAIN TS, LarL, RAIMENSIZEEDOFFEIT
B T8 < & OWMPEDFEBIERE (I ARMEI 22 5030,

BEFHAEFED—2L LT, B HEHREIIat -1V FRT VT v LR
(Coherent Potential Approximation,2A  CPA) & FEIXAI D FHEZMAIATY Z & DIRE S
TWDHD, ERMRHEFIERZEAOEFE L o7, L L, IEFERAMED S
WU =K LA G DU = CPA ENZE U1, AFEEZ Wz EelE
DIFERMEAN KD LTV 5D,

AWFFE TIEEM A4 Fe:A1(A =V, Co, Ni, Cu)lZxf LV == CPA ¥4 W= — R
HERZIT 7, £7. AFIEOAHETME L THWHETHLIMAE—A L M
EH L, SEEREE 3L M OMARRE Sk UT {EL(Virtual Crystal Approximation, LA I VCA)YE & Fhig
L72(1% 1), VCA JEIT5RIEME- T BN A 41236 1T D BaMEREME O P BUR EE MKV — 5 |
U = CPAIRITEBRA R 2N @ (0) (©
ERSHIT D, Zo2EFH [T e -z A
FELB T 26580 O e
EWIZESEEZBND, ‘

VCA 3G &0 ks " \
BA LIZBRZE LR EE 2, = B e stcttons s e otsrons s Numbor ot cvons gt

R ILoR — Number of electrons per atom Number of electrons per atom Number of electrons per atom
DLELZFEHEICEE L4 Fig 1 (a) MEEIS xICxHT 28K E— 2 FOZEk
hFEHRT L, Thbb, & (V== CPAIE) (b)VCAIEIZBITDRIFER (o) FERIC
Slx—kER BTG EH> - BU LSRR GIHIL: (2))

Ll WENELEIRT 2EFILIEEOARBAMEICHEKRT 2 EELE ZE L7220,
T, BELIC L DB FIREOR D OF TR U2 BRI E b 2 313k
BTEd, EREROBIBENMES 2o EZDBND,

— i TU ==x CPA {EITEEDONHAINEE KKk U 7o B 72 5 (A C= Rk /L ¥ —)
ZEAL, INEEEOBETENFEORT Y VOREEDENLRD S, =
NIZIE. BENOIEIREFPEX IRRT ¥ v VD OB L Z ) Ttk + 5 H#itg
DRHAIAFEN TS, Lo T, BELDIRIC L 2 EHIREDRRSOBE KR DL E %
EEICHIR D 2 e TE, EREROBIBENELS RoTeDELEEBEZBND,

ZOEIITYV == CPAIEORIEZHR LTcOL, WHETH LA~ MVEE
DHHE 2T > T, BfBIZ, U == CPA L& LR L HAAE - ITHEE DR — K F 73 % 5
ME~OEMAZAREIZ L., £ LT, MiEtEeRaeIcE@HT 52 & TEWEICE
T MEERIRHMM 21T o 7o, AR TIE 26 OFEPTHRERICOWTHET 5,

(1) N. Ito et al., Phys. Rev. B 105, 125136 (2022).
(2) T. Mashimo et al., Phys. Rev. B 66, 132407 (2002).
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Electronic structure and anisotropic magnetoresistance in Co-based Heusler alloys
G. Mimuro, T. Tanaka, S. Kokado?!, T. Kubota?, R.Y. Umetsu
Cooperative Research and Development Center for Advanced Materials, Graduate School of
Integrated Science and Technology Department of Science, Shizuoka University 1, Advanced
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[BR] N—TAZNWBEFRELIF., TJTILIEMIBTEIEFOREUHBR
M 100% THAHREBZEZIET . N—TAFIIWBEBEFREZE I HEHMERET. EOE
H S IER (AMR: Anisotropic magnetoresistance) 1R &3 Z & AR RIE
SNTWA[], N—T A% )LREMERICENT AMR OfE&AMIKFEZERMIC
DB ENRDOND, AAETIH, N—TAFIILDELREFEPETHS Cot
RARS—E&® CoYZ(Y: BERR, Z: HERR)ONILIBEREEEZERL, &
ga AL (100>, 011>, <11 IZH1F5 AMR HFD&EEFEZRFEVICHAEL =,

[EE&AZE] TV v UikIZTKY CooaMnZ(Z = Si, Ga, Ge, Sn)H & U CoFeSi &
ENILVVEBEFRZEELE, SVIRFTERRICLYEFEROBERA L EHERR.
100>, <011>, <MAMZET HEMREAHZER L., migFEICLY AMRZE®D
X ZEME L=, AMR EEIX. ENNNREIZ EENINEROEXAZ 6. HHOESIE
hEZpLLTRAICTLVER LT,

p(8) — p(90°)

(AMR tb) [%] = FYCLB) x 100

[EE&FER] X 1 (2 Co2MnGe, CozFeSi & U Co2MnGa M 6K (25175 AMR %R
To AEUHEBEMN 100%(Z3ELNVE TN TLYS Co2MnGe, Co2MnSi 5 & U Co2MnSn
TlX, 100>, 011>, KINMDOETOHRAGIZTEWLVTEAD AMR MR SNz, —
AT, N—T AR EEDEEINEL CoFeSi ¥ CooMnGa TlE, BHBIREVN
Rionf-, CooFeSi TIXEFRARMI0D>DZAICIEDND AMR NEBl S -,
Co2MnGa TIZ& D AMR A&l S f=hA. AMR D#ExHEMN—HKEWGEE, nN—7
A AL EBRENERL DTV,
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[1]1 S. Kokado, M. Tsunoda, K. Harigaya, and A. Sakuma, J. Phys. Soc. Jpn, 81, 024705

(2012)
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Accelerating Decay Time by Controlling the Structure of Zero-Dimensional lodides
C. Fujiwara?, S. Kurosawa'>3>#, A. Yamaji'?, A. Yoshikawa®?
Advanced Chrystal Engineering Research Laboratory of IMR Tohoku univ.!, NICHe Tohoku univ.?,
Institute for Laser Engineering, Osaka Univ.3, Institute for Integrated Radiation and Nuclear Science,
Kyoto Univ.4
Keywords : Zero Dimensional halide phosphor, scintillator, First principal calculation

0 R TeHL A~ 1 7 A E O RITm W RN 3 e & TR & 17T 3 A 2~ D]
RENTND[12], ZNETHRL DT L—TTIL oA e 7 At ko 15
T ZEMMINTINSL U7 [HIT >\ K7 7 A X —%H 3% Cs,Hflg Z#BA%E L[1]. H >
VRO F L= MR E LTEWREEEE T A Z EBRE Lz, — T
T U—EEEE LT oIS HICIEEE 2SN FFM A RD LD, 0L e
AWy E ARITNERSCI R D 7 7 A2 —IZREAR LT U T &, ZIUTHED
K& EEG =Rk VX—E 28 L. ﬂxﬁ’] T NFmNEL D, CsHfls 128
WCHENEFEMOE LT DIk, ZEREICINTL L7z VEA[HST6> 7 T A & — D ZE[H
IR R LDESVWEIR TS, $v )V T7OBEEOR ESELZENAERTHD
EEZLIND, £ TAMIETIE Cs A % Li (ZiEH#L L7 LioHflg Z 38R L, Li @&
B fE O R s S D 2B b & NRIE 7 T 2 2 —DZERIREEZ L., X4 U 7 OBEE,
ﬁ@%%éi*w¥—®%m%ﬂﬁb\%%%ﬁ@%ﬁm%ﬁ&ko

Li>HfTe i /s % Bridgman-Stockbarger 312 B LTz, ARk L7z LiaHfle D3 6%
%%%%wmﬁétbm\ﬁﬁﬂ%ﬁn%% >R SE TS Y MR UVSOR,
BL3B B — AT A BT, 7%FW\X/?/X%%@erﬁﬁ%WELKO
S 52, LipHfle OFE P E LN T 572010, FH—JREFRZ1T->72[3].

[X] 1 1Z1% LipHflg & CspHfle D3> RiEEEZ /R LTz, X 1 202H 025 X 912 LixHfle
DY RGEIIME T S EEERONT BN THRELS o TWND Z & DR
INTme ZAUTHEMEEZIC LAY U T ORNEEDIK TSy ) TEBEIED
M EAREBLTEY, [Hil> 7 7 A X —ORiEFDZEMAIHE CIAD I ENME T T 5
CHEEND, EFRIZ LiHfs 3 A7 MLVOREEREEEZRE L& 2 A, 100K
FRE TR R/LF—0 STE N6 /T kX —0 B Hibi 73t~ D ER N
SN, ZORENPOHAEINDFIEFHEE=FLFX—IL 17 meV ThoT-, T
<HRRENEFFD LiHfle DT 0 7 7 A VERIELIZE Z A, 1 DT ARFK
VXNTT 4y hTE, ZOENFHFmIL 180ns & CsoHflg & HL#k LT 1/10 123 k3
LNy ot AGHE TR
72 LipgHfle OFEF. i, i
Rtk &35,

(2% 3Cik]
[1] S. Kodama, et al., J. Alloys
Compd., vol. 970, (2024) 172506.
[2] S. Nagorny, “” Physics, vol. 3, no.
2, (2021) pp. 320-351.
[3] P. Giannozzi et al., J. Phys. .
Condens. Matter, vol. 29, (2017), p. Wave vector Wave vector
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Efficient Calculations for Superconductors Using Wannier Functions and
Intermediate Representation
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Migdal-Eliashberg Bz 2 S < EAALIZ L W . 7+ /7 VN BGEEEARO X v » 7
BaH—RHEAICHET D Z LN EBAICIEARETH D, L L, EBRICBEER
REAFEE LR T 27201213, —OENTFET 5, —olk, EHHREZEHTO
HEFCEBEERY TV TRMBETHDL R THY . Ziuld Wannier BI5 % Az
T AL > THRRSNTEZ[1], b9 —2i%, FRZRRIZENTREZ U —
VEBOT -2 BRERIZR LR TH D, IR7 ) — U BEROLERT — 28I,
EBET DT RN FT =R — WA L, B S LTS5, X7 U 7
AAEAE L CEICEB E -7+ / VHAEERIZIZ, BIREIZE L 7 —8a U
HAEMA Z EMEICE AT 7=DI2iX, 7 —u U HAEERICH ST A E 0T R LEF— R
=NV ETOT Y —VEBEBME LD R E L TIKLLTOREICIT 5 BEE
WHEEDFHFIL, WERTFETIHETIIIIARAETH -T2,

KW TIEL, Z OB _OFREEZREIT 570, §E3kD Wannier il FiE2 PEEH,
(intermediate representation, IR) JELEZ (A G HH D Z & T, KR TH EBHLHE
ZAREL T ORI RRt R TEEMSL LTZ[2, ZOFEE=FT, $h, TAHI=T 4
Vo TR 7 o ) N RBAERIZE A L, IR 0.2K I231T 2 BEE X v
v TR O EIZHI LT, BRIZICBWTIE, 2F v v IHEA2 A T56X vy v 7
BRBoT, 20 2 vy 7HEEITIERTHLHH SN TS Z &b, RFERN
ERFER L VBEATOIREZHESZLEZ R LTS, AREERTITETIC, FrLWTFE
DFE L . BONTBEEX v v 7EBOESRIC OV TERT D,

(b) A (izT)of Pbat T=02 K
<

Nb
Pb
Al

I; A A A
2 4 6 8 10 12 14 16 0.851 1.05 1.24
Temperature (K) (meV)

4 (@ =A47, ., TNAI=ULOBEEF Y v TR
DIRERATIE, (b) $nDOEURE X v 7 PR DIRERATFHE

[1] E. R. Margine and F. Giustino, Phys. Rev. B. 87, 024505 (2013).
[2] H. Mori, T. Nomoto, R. Arita, and E. R. Margine, Phys. Rev. B. 110, 064505 (2024).
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Development of alkaline earth metal co-doped Tl:Cs3Cuals scintillator and
realtime gamma-ray monitor for BNCT
Y. Urano !, S. Kurosawa %23, A. Yamaji >, A. Yoshikawa %2
Advanced Crystal Engineering Research Lab.%, NICHe?, Inst. of Laser Eng., Osaka Univ.3,
RCNS*
Keywords : Single crystal growth, Gamma-ray scintillator, Non-proportional response

[ 5] Ao HEpeE (BNCT) MO rIgetkii Iz T, =7 Ak
EDO/INEITT B R U REFN OB EE A ZMWNIFHT T 2L ERHD, v T R
BNOR T RRESAE ZIROCETZIT =KL T, O U T NAZ A LATAHLT D5
HIZSDOBAR AR N TWD, £Z T, B LAHMEF-ORIGZ X D 34T D 478
keV OEIRET <~ OFANERZEIN TV D[], T E T, BNCT TILIGHE T DEL
HYETHREOY TV EA AE=X—%BNE LT, BEMEIOT I 2AF v 7 0T
L—Z LT 7 A NRN—Z A GOSN SN TR . TOEEN#RE
ENTWD, FZThilbiux, Y rF L —&IZH <O IERED &Rk
EHWASZ LT, BT~ BOBREICOISHTE 20 TIE v EE 2T,

W7 7 A NR—ARRHERO U T L—H I ZiE, EWIESEE (60,000 Y 1/MeV LLE)
ZHH, TRAX—REDOIELFIPE (Non-proportional response: NPR) 23 E < (Fg K
T 3%LLF) . WHBMERNMRWZ ERD BN D, AL TR, FEED 90,000 YT
MeV LLE & &< BB MEMEW TN CssCuals (TI:CCID) o F L—HIZFEH LT,
—J T, TLCCIONPRIZELZ 6% THV, WETHLENHDH, Z T, ThNal &~
T L= SR Cat A LRI A Z L2 KD NPR S KIEIZSE S iz & s
BV [2]. SRV LIE Ca¥* Z LN L 7= TI:CssCuals (TLSr:CCL, T1,Ca:CCI) #hifhz &
i% L. NPR O EL AT,

[EBRGE] MET Y v U~y « Ay 7N —=F—EIZXY TLS:CCI 8 L O
TLCa:CCI ik Z H R L. D8 DISCOVER (Bruker) % HW7=¥yK X #EHT (XRD)
WX DRSS AR L= 74 bV I Ry X (PL) OREEE &L EIL.
Y IEEOEEE R (FP-8300, JASCO) % AW THIE L=, &L NPR ZiHi+ 5
72, NEBEFHEMEE (R7600U-200, tfadk h=27 2) ZHWT, P¥Cs p ol v~
RO ST Em E AT ML EHIE LTz,

[#53] TLSr:CCI F X O TL,Ca:CCI fEdt D EF IR L, &5 db AR XRD HIE
X VR LTz, SPP° Ca® 2R L7t D T AT FVid TECCI & 2 kid7s
Do 7273, NPR L TECCI LR L THESINTWND Z ERbhoTz, &kiZ, Bi%
LTeHiy v FL—2fE, 7 7 A NN—B L OB FHEEENL RSB E
W, BRI R FE (KUR) @ E-3 HEFEE (IMW, ZUfEs: 4.0 X 10°
n/em?/s) 12T, "B BT ORBEGIZ X0 RBAT D 478 keV DRIFE A o~ Hr D H]
ExIToTe AERTIL, o FL— g UEEOFMZRT & L B2, KUR TfT
ST EBROFHMICOWTHET 5,

[Z7%5 3CHK] [1] L. Stand et al., “Crystal growth and scintillation properties of pure and TI-
doped Cs3Cuzls”, Nucl. Inst. and Meth. A, 991, 164963, (2021). [2] K. Yang et al., “Improving

y-ray energy resolution, non-proportionality, and decay time of Nal:T1* with Sr** and Ca?" co-
doping”, J. Appl. Phys., 118, 213106, (2015).
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2Graduate School of Engineering, Tohoku University
3Graduate School of Systems Science and Technology, Akita Prefectural University
Keywords : Fe-Ga, Magnetostriction, Melt-spun
[ Introduction]
Fe-Ga has been considered as a candidate for giant magnetostrictive materials for its high
magnetostriction and great mechanical properties. Because of the magnetoelastic
anisotropy of Fe-Ga, the magnetostriction of the polycrystals are decreased from 440 to 50
ppm|[1]. Therefore, for enhancing the magnetostriction, both rare earth elements doping

and melt-spun have been considered as a method to
be applied [2][3]. In this research, we investigated the
magnetostriction for the series of Fe-Ga and the
doping system to determine the correlation between
the crystal orientation and the magnetostriction.

[ Experiment methods]
High-frequency melting furnace was used for getting
mother alloy of (FesiGaig)ooCei. The ribbon
specimens were fabricated by melt-spinning at
rotational speeds of 10.5, 21.0 and 31.5 m/s (1 k, 2 k
and 3 krpm, respectively). Phase state was confirmed
by X-ray diffraction (XRD) and the crystal
orientation was investigated by Electron Backscatter
Diffraction (EBSD). Magnetostriction of the ribbon
specimens were evaluated by using strain gage.

[ Conclusion]
Figure (1) shows EBSD mappings observed in the
cross section for the fabricated ribbon samples by
different rotation speeds of 1 k, 2 k and 3 krpm in 1%
Ce doping. The 1 krpm sample shows the highest
degree of <100> orientations, however, other 2 krpm
and 3 krpm samples do not show such a <100>
orientation. The magnetostriction of each sample is
shown in figure 2. All the ribbon samples showed
larger magnetostrictions than bulk samples, and 1
krpm sample indicates the highest value. It is shown
that <100> orientation can be controlled by
optimizing the rotation speed and results in high
magnetostriction.

[Reference]
[1] A. E. Clark, et al., J. Appl. Phys., 93 (2003) 8621-8623.

[2]Y. He, et al., Acta Mater., 109 (2016) 177-186
[3]1Z. Q. Yao; J. Alloys Compd., 637(2015)431-435.
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Figure 1. EBSD mappings, inverse polar
figures and fraction of the grains whose
derivative angle from <100> orientation
observed in the cross section for 1 at. %
Ce doping sample fabricated by 1 k, 2 k
and 3 krpm rotation speeds.

750 ' " +Ce

Magnetostriction (ppm)

Bulk

15 -10 -05 00 05 10 15
Magnetic field (T)

Figure 2, Magnetostriction evaluated in
parallel direction to the applied magnetic
fields with using strain gage in bulk and
ribbon samples.
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Infrared optical studies on Mott-Hubbard band with disorder induced by X-ray
irradiation in a (BEDT-TTF)Cu[N(CN):]:

M. K. Nuryadin, S. Iguchi, N. Yoneyama', T. Moriwaki?, Y. Ikemoto? and T. Sasaki

Inst. for Materials Res., Tohoku Univ., "Univ. of Yamanashi, 2SPring-8, Japan
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The quasi-one-dimensional (Q1D) chain system is vulnerable to perturbative modifications,
providing an excellent platform for studying the interplay between electron correlation,
dimensionality, and disorder. X-ray irradiation in organic charge-transfer (CT) salts provides
a controlled method for introducing disorder as a molecular defect and generating random
potential modulation in the conducting donor layer, changing the electronic properties of
organic CT salts [1]. (BEDT-TTF)Cu[N(CN):]2 exhibits a Q1D zigzag chain structure arising
from the 3D distorted diamond arrangement of BEDT-TTF molecules within the crystal
structure. The system possesses an intrinsic half-filled band determined by the 1:1 ratio of
BEDT-TTF™ donor molecules and Cu[N(CN):]=* anion molecules. Band structure
calculations indicate nodal points along the c-axis from Q1D behavior, and anisotropic DC
resistivity measurements show a Mott insulating state with a gap opening at the nodal [2].
Molecular defects and disorders occurred due to the modulated CN bond, as previously
explored on a 2:1 donor-to-anion ratio CT salt [3, 4]. In this study, we provide new insight
into the specific nature of molecular defects in 1:1 ratio-based CT salts. Unlike the 2:1 system,

where the effective electronic band comes from strong

dimerization of BEDT-TTF molecules, the 1:1 19T 10k Elle
stoichiometry offers an electronic band that comes from BB o
bare BEDT-TTF molecules, allowing a more direct < 1.0 ?gohh T
correlation between the introduced disorder and its Fg 300h ]
effects on the local electronic structure and the Mott- ‘¢ 0.5f P1 4
Hubbard band. Polarized mid-infrared reflectivity “o | \\
measurements were used to detect charge excitation of  ~Z . . ( -
the Hubbard band in the title compound (Fig. 1). The ° g1
optical conductivity results show that the isotropic peak | 0% Pf sl
of the charge excitation spectrum P1 near the optical - o J
gap of 3300 cm or 0.4 eV disappears as the irradiation 0.00 ‘ 2 = "1 ‘ é ’ é ‘ 1'0
time increases. Moreover, the charge excitation peak of 3
the Hubbard band around 5600 cm* or 0.7 eV from bare o NSTRUIETIORS LAGEN )
BEDT-TTF molecules in a 1D system along the c-axis 19 1. lrradiation effect on optical

conductivity at 10 K. P1 is an isotropic
spectrum related to transport properties.
HB is a Hubbard band with anisotropic
hehavior

shows a broader peak with decrease in intensity over a
longer irradiation time. Detailed temperature
dependence of these findings will be discussed.

[1] T. Sasaki, Crystals 2, 374 (2012).

[2] N. Yoneyama, et al., J. Phys. Soc. Japan 91, 113704 (2022).

[3] L. Kang et al., Phys. Rev. B 95, 214106 (2017),

[4] Artoni Kevin R. Ang et al., Jpn. J. Appl. Phys. 59, 010505 (2020)
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Effects of neutron irradiation on hardness and electrical resistivity of tungsten
and tungsten alloy after neutron irradiation in BR2

Minha Park, Kaito Mizuno, Shuhei Nogamil, Akira Hasegawa, Ryuta Kasada
IMR Tohoku University, A.L.M.T. Corp.*

Keywords : Tungsten, Neutron irradiation, W-Ta alloy

Recently, tungsten (W) materials are candidate used as plasma face materials and
divertor due to high melting point, sputtering resistance, thermal conductivity and low
tritium retention. However, the issues of W rolled materials for diverter include the
suppression of recrystallization and the behavior of low-temperature embrittlement, and
improvements are being attempted by methods such as dispersion strengthening (K
bubbles or La,0;) or alloy addition (Re, Ta and etc.). Solid solution strengthening and an
increase in recrystallization temperature at high temperatures have been reported for Ta
addition, but there has been little data on irradiation.

The purpose of this study was to investigate the behavior of neutron irradiation
hardening in the many types of materials of pure W, K-doped W, W-1, 3%Ta. Powder
metallurgy and hot rolling followed by stress-relief heat treatment were conducted and
supplied by A.L.M.T. Corp. 3mm diameter and 0.25mm thickness disk shape samples are
prepared from the rolled plate. Neutron irradiation was conducted by LIBERTY-13
irradiation campaign in BR-2 reactor. The irradiation temperature was 290 °C (£ 15°C)
and irradiation fluence was 5-8 E+23[neutron/m’]( En > 1 MeV). Post-irradiation
annealing was conducted at temperatures starting from 300 °C, increasing in 100 °C
intervals.

After neutron irradiation, the hardness and electrical resistivity of most samples
increased. A general reduction in electrical resistivity was observed beginning at
annealing temperatures above 800 °C, with W-3%Ta consistently maintaining the highest
resistivity values. Similarly, hardness began to decrease at annealing temperatures
exceeding 800 °C, continuing to decline up to 1200 °C. Although pure W displayed the

lowest hardness overall, W-3%Ta retained the highest hardness across all conditions.
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Fluctuation spectroscopy in superconducting fluctuation regime
on layered organic superconductor k-(BEDT-TTF).Cu(NCS)>

S. Sugiura, T. Sasaki, T. Thyzel?, Jense Miiller?
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