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Impressions on Receiving the Young Researchers Award at the

2023 MSSJ Conference
Specially Appointed Researcher @QOsaka University Walid Bin Ali

It is a great honor to receive the Young Researchers Award at the 17th Annual Meeting of the
Magneto-Science Society of Japan (MSSJ), held at Fukui University of Technology. I would like to
express my heartfelt gratitude to the MSSJ committee for this recognition, which marks a significant
milestone in my research career and serves as a motivation to continue striving for excellence. I would
also like to extend my sincere appreciation to my mentors, collaborators, and colleagues who have
been an integral part of this journey. Their invaluable guidance has not only shaped my research
direction but has also deepened my understanding of complex scientific concepts.

This award is a reflection of the support and encouragement I have received from many individuals,
particularly Prof. Dr. Shigeru Horii, whose insights and mentorship have been instrumental in my
development as a researcher. I am profoundly grateful for his continuous support and constructive
feedback, which have played a crucial role in refining my research. I am also fortunate to be part of a
collaborative research environment where engaging in meaningful discussions and innovative
experiments has been a daily source of inspiration. Being surrounded by such dedicated and talented
individuals has greatly contributed to this achievement.

At the 2023 MSSJ Conference, I had the opportunity to present my research on the Magnetization
Axes and Magnetic Anisotropies in Misfit-Layered Calcium-Based Cobaltites. The discussions and
interactions with other researchers and experts in the field broadened my perspective and provided me
with valuable insights that I plan to incorporate into my future work. Sharing my findings with such a
distinguished audience and receiving constructive feedback was an immensely rewarding experience
that further solidified my passion for advancing research in this area.

Winning this award has strengthened my resolve to contribute further to the field and to pursue
excellence in my research endeavors. Moving forward, I am committed to advancing our
understanding of layered-based magnetic materials and exploring new directions that can lead to
meaningful innovations. I also look forward to continuing my engagement with the MSSJ community
and fostering collaborations that bridge the gap between academia and industry, ultimately
contributing to the advancement of magneto-science.

Once again, I would like to express my deepest gratitude to the Magneto-Science Society of Japan
and to everyone who has supported me. I look forward to making further contributions to the scientific
community and building on this achievement to reach new research milestones.

Sincerely,

Walid Bin Ali
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(1) Chiral measure of chiral polyhedrons. T. Kimura, R. Kimura, Y. Mizukoshi, K. Furusawa

Chirality DOI: 10.1002/chir.23633.

(2) Chiral separation of enantiomorphic objects by rotation in a fluid. R. Kimura, T. Kimura, K.
Furusawa, Phys. Fluids, 36, 087120 (2024).
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Synthesis and Assessment of Magnetic Nanoparticles for Intranasal Administration

THEA S (ORFRKRT)
Satoshi Seino (Osaka University)
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725, Loy LAEKICIZBEBSREDS & 0 | KR ORENET 2 Wi IX B BIER O & % Kupffer fifldz £ < 79 5 i
IBIZZ D BERMLTLE S, IDHIT, WD T R rEEFI OB ELE 2 D56, MK O AR AN
WCAGRWE DT D720 DO TEF 2% (BBB, Blood Brain Barrier) ##X5 ML ENRH D, 2
Wr el RE72 B OREMET / BI1- 2 FFRE G2 L 0 6T D 2 LIXFEEMICARFRETH D, Fex ORFFE 7 L — 71X,
BN ~DRENET /R EE BT D700 FEL LT, BREEG LI HINCER Lz, &FENITIE
B 5 ST DR A R IS MR I E TN E R T A — b B D RN EL bR T
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Synthesis of magnetic nanoparticles in virus-like particle and evaluation of
magnetic interparticle interactions

At 8 CREREE)
Yu Shiratsuchi (Osaka University)

E-mail: shiratsuchi@mat.eng.osaka-u.ac.jp

WerE T/ KL FId, BT — 7% O @ ARG, PRS0 Tergs Ml & & bz, &
BAA=V U 7HEOETFCHEHENTND, £, BFEHEME  A—"—2A 7T 2%E,
BRI OBLED D L ORI TWD, Fxld, ATk 0 RN 2 HW TR
W T/ KL OBE N7 EICOWTOMEZ D TE72H 1], &L TR, ELFE~D
ICHERZBERL T, TR TF2EBEICE D VAV AERKL ¥ (Virus-like particle: VPL,
Encapsulin: Enc) WIZE AT 5 Z & 2R A TVWDH[R,3], A#EHES T, @A 4 & ofEs
PATIEEZR VLP OERL, VLP OfEf b, VLP fEf~D & @BENET /KB ORI DN T
BIrd %, £l FER LT /K OBSEE S LT, /R FOBSKIMAE~N %2, &2
AR, SRR CIE 2 b & ITHREF LTSRS RIS OV TR~ %,

112, fERLL7= VLP (Pyrococcus furiosus virus-like particles: PfV) Of=[X & VLP % H
W TTHERL L 72 2 FVEDRS A O AR EE R 2 3 2, PEV IE. AMEAYKI 30 nm @ 20 ii{AD
MPEZ FFOBRBMEIE 2 R D A F I nm BORT 28>, ZORTIZEY PIV N
EHA~DEIBA A BB FREIC R D, £, KT OWTRT LI, PIVEHNWSZ & T, &
FHA X035 1 mm OFEEEDPTERR T E Do HEFHTIC Co-Pt 7/ Rtz G pk L2 kiR, KA
2nm OF S RFPER I, BIRCEEBEEZ R, QAR OREKRFYE (Mydosh
parameter) | [ELJi7% B AL b AR | S5
PR AR (Henkel plot, AM plot)
b LT R [ O RS AE B
TER &R Lz, 7/ K-S
A EAERAA@N TN D Z &R
HENERY | Eo, HisTHHAAE
FROHILILT /Ky BRI ety 1 (a) Pyrococcus fruiosus virus-like particle O Wi
T2, BT, ABORERELE D B, (b)) AEBEZ MW TER U2 & BB

Seang 7 DICFIAMEEG. (2]
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Development of a thermal-responsive molecularly imprinted polymers and its

hybridization with a magnetic thermal seed

DBRFRt GRERRS: REERe T2 7ER)
Takuya Kubo (Graduate School of Engineering, Kyoto University)
E-mail: kubo.takuya.6c@kyoto-u.ac.jp

Abstract

A molecularly imprinted polymer (MIP) has the selective binding sites to adsorb targeting molecules
and possibility to release them by external stimuli such as temperature, lights, and pH. As a new
challenging for drug delivery system (DDS) with MIPs, we designed a thermal-responsive MIP
containing a magnetic thermal seed (MTS), which could generate heat under an alternate current (AC)
magnetic field. Finally, the targeting molecule, MTX releasing from the MTX-loaded MIP-coated
MTS under an AC magnetic field within 10 min is successfully demonstrated.

Keywords : Molecularly imprinted polymer; Magnetic thermal seed; Drug delivery system

Molecularly imprinted polymer (MIP) %, &RV ~—KN
Doy F BT (AR F 2 R RANCRAE TE 5 2
ERHBNTVD, X5, {RES pH Bkl
SRR CEER) 0 F-OIRE B ATRETH 5 Z L0 b,
RZ v Z7F YRy =2 AT L (DDS) ~GHAN S aT
Wl SN TWD, AWFFETIE, FEEWERNMET /R 1 ;

(magnetic thermal seed, MTS) (2 FEIGZENE MIP % 8¢ A .ﬁ e

B, SMRAGEREL T TR T R 2 BB D

=L CEKIH L 2N FTRE 2R S R AN T Fig. 1. Schematic image of this study.
R EFOBHSE &2 B4R LT (Fig. 1),

MTS DERANTE 1) 72 b NIRRT 2 Kb L7 MIP-MTS (2B W T, 4 —7 v b3+ T
HHA BN FLFY— (MTX) ORI RS K OB PEDIRAEREN MR ST, &6
(2, MTX Z W& SH72 MIP-MTS % ZZifthids TIZE < 2 & T, ZhRARIEEE THITHD
MTX O AR I 72 2,3), LA ED Z Lo, AREFZECTH LBl T/ ki1 DDS ~
DISHP IR TE D,

BE R
1) T. Kubo, et al. Micropor. Mesopor. Mater., 218, 112-117, 2015, 2) T. Kubo, et al. ACS Biomater. Sci.
Eng., 5, 759-767, 2019 3) T. Kubo, et al. Nanocomposites, 7, 215-225, 2021
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Investigation on Thermodynamics and Kinetics of Metamagnetic Shape Memory
Alloys Using High Magnetic Fields

OFF Eh CGRALKRZ) . BEUKCREE (RAEURSE) . OHRGER (B AR RFIEBe FEsAE) |
REre GRALRY:) . Bfsesr ORAEKRS)
°Xiao Xu (Tohoku University), Masashi Tokunaga (The University of Tokyo),
Tatsuya Ito (Japan Atomic Energy Agency), Toshihiro Omori (Tohoku University),
Ryosuke Kainuma (Tohoku University)
E-mail: xu@material.tohoku.ac.jp

Abstract:

In this presentation, we briefly introduce our studies using high magnetic fields on the thermodynamics and

kinetics of metamagnetic shape memory alloys. The entropy change of the NiMn-based alloys was found to decrease

with decreasing temperature, and it becomes zero below certain temperatures, which is the thermodynamic cause

of the “thermal transformation arrest” phenomenon. For the kinetic aspect, it was found that the magnetic-field

hysteresis increases with increasing sweeping rate of magnetic field, and this behavior can be explained by a

phenomenological model. Finally, we introduce a new Pd;MnGa system, whose energy loss during the magnetic-
field-induced transition is about two-order smaller than that of the NiMn-based alloys. The Pd2MnGa system also
shows large magnet-field-induced strain more than 2500 ppm, making it promising for highly efficient actuators.

Keywords: high magnetic field, shape memory alloy, entropy change, hysteresis

NiCoMnln #fX# & 9% NiMn B A 2 7 —Ew D% <
I AT A MDD R ORGSR AN R
Lo, A ZHERIRGEEIE S 4 (MetaMagnetic Shape
Memory Alloys, MMSMA) & FE[ZFL TN S (1], WeERE) T
XEIERFBRFTRED T2, EMERER T 7 Fax— 4 —
ELTHIfFENTWD, LnL, 2O OWEIXS 555 E
DIRELL T T~ VT %A NEREDMEIET 2 Thermal
Transformation Arrest (TTA)BISR A& S 4, ~ /L7 A
MEREIZBT D= b r B —Z1K(A S)DIR T 2R K TdH
HEEZLNTWA[2], Fig 1D X 51T, FBEE ST
WAL E ZFIH LT, NiMn REEDAS 1220 TH
PR LTz, & OfE R IRERAMEIITEVDR R 6
ZHbOD, ASHEIRTE Il s, TTA BB OB 22/
JFIRTH BRI EBINHFIET D ENHA L, £
= RAEREEZ R T MMSMA 13558 A7 V) U A& L,
JEH ¥ —m ADFIK L8 D, FRE O IR
SR 2 RZMANCENSEL 2 & T, He AT U &
DSR2 G o | R 2 A+ 5 2 & &~ L (Fig.
1(b)) . BEGGRTE T IS HD < EEMIMNT & 372 [3],

L, FFE DIIHT721C Pd:MnGa MMSMA % BA%S L
72 PdaMnGa MMSMA [T [RIAR IR 55 i AR AL R 22 7R 97208
FEICHE 5 =RV F—n1 AF NiMn 2 MMSMA X 0 % —
Hi/N S W2 & D33 035 72,100 K A3 OKIE Tl 2500 ppm
EODBERMEEZRTIEND, B2 R T IV Fax—
A SOMEMELE L TOIEHNHIR S B[4,
[1] R.Kainuma, et al., Nature, 439, 957-960 (2006).
[2] W.Tto, et al., Appl. Phys. Lett., 92, 021908 (2008).
[8] X.Xu, etal, Appl. Phys. Lett., 103, 122406 (2013).
[4] T Ito, et al., Adv. Sci., 10, 2207779 (2023).
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Development of State-of-the-Art Magnetometries under Combined Extreme
Conditions of Pressure, Temperature, and Magnetic Field

NSHERERE  CRBRORT)

°Yasuo Narumi (Osaka University)
E-mail: narumi@ahmf.sci.osaka-u.ac.jp

Abstract:

Center for Advanced High Magnetic Field Science (AHMF) in Osaka University provides researchers with high
magnetic fields environments beyond 50 T which are available at six limited facilities in the world. Combination of
low temperature (7) and high pressure (P) as well as high magnetic field (H) can drastically tune magnetic and
electric properties of materials such as chemical substitution and doping, giving an opportunity to research novel
physical phenomena. In this presentation, the recent progress of the development of H-P-T combined extreme
conditions in AHMF, Osaka University is reviewed. Especially, we focus on state-of-the-art magnetometries which
enable us to detect faint magnetization signals from materials subject to such combined extreme conditions.

Keywords: high magnetic field, low temperature, high pressure, adiabatic demagnetization, LC method

1. ZC®IT

WKk DA 7R ANGEIINE . - OE HIRESCHREIREZ BRI AL S 2L FE RS F—F
VT LRBEDNENR DV | FEeHEBSRE T 5 9 X CIEFITENTH D, KICKFERFBLEL-AF
ZERMH R SRR B R TE e v & — (LT, BRORBERES S L < 13 AHMF) Tid, #FEOE L e > T
%50 T #2277 OV ABEBIGEREE ORI 2, ARG TH DIEE, JTE A IERT 57
D OFABHIE O TIT - T D, EBICWVERIEZ21T 5 7201213, MR GEREEICE - WE
O E AT 5 72O O @ E /R RE AN S EE T, W ORBENE DI o THIO THEAMIREREE T
DYVEF TR RIST T D, ASHETE Tl BORBRBES DN BEMED T D | Bids & il & U7 A WIREREE T
BT DAL EZEE AR OBURICOWTIA BN T 5 & & bia, BRI REI E LT, 16k H
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In-magnetic-field annealing effects on the phase transformation in Ni-based and Mn-
based Heusler alloys
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Abstract

Magnetic properties of Heusler alloys were strongly influenced by their atomic ordering. It is expected that in-
magnetic-field annealing control the atomic ordering of Heusler alloys due to the difference of magnetism between
the ordered phases. In this study, in-magnetic-field annealing for Ni2MnAl and Mn;NiGa were performed for
controlling the ordering behavior. In Niz2MnAl alloys, it is found that disorder-order transformation from
antiferromagnetic B2 phase to ferromagnetic L2, phase was accelerated by in-magnetic-field annealing. Order-
disorder transformation temperature did not change up to 9 T. Therefore, ordering in NizMnAl were accelerated by
magnetic field, while order degree at certain temperature did not change by magnetic field. On the other hand, in-
magnetic-field annealing for Mn,NiGa can control the phase fraction of precipitation of non-magnetic and
ferromagnetic precipitates.
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A AT —EB&1FE DOHAIELCIRFEANC &> TREKEEN K& < B A 2T 5, mBEEINC X -
THLNDLEB— =T —IT L > THANLDOHIFEIDBIFF T E 5, AWFIETIE, Ni AR A 27 —544
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LG OB BN LT,
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PeL 720 b REERDETERNRLRD S ODOLEMEILT = VBRI & RFLE TH 5 2 & 5
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FERGIRMHIEIC X D 1000 7 A 7 ik O % E &S
Generation and application of 1000 Tesla ultrahigh magnetic field using the
electromagnetic flux compression

HrHHESL  CRAEURZEMERTIEAT)
°Yasuhiro H. Matsuda (Institute for Solid State Physics, University of Tokyo)
E-mail: ymatsuda@issp.u-tokyo.ac.jp

Abstract:

Recent developments in the research on the 1000 T material science will be introduced. It has limitedly been
explored how a strong magnetic field exceeding 100 T changes the properties of matter because of the technical
difficulties of producing such high magnetic fields. The success of the 1200 T generation with a high
controllability [1] opens a research discipline on non-perturbative magnetic field effects in matter. The spin
Zeeman splitting and the Landau quantization energies of a free electron at 1000 T are as large as the thermal
energy of 1350 K which nearly corresponds to the melting temperature of copper, imagining a considerable
impact on the electronic state in matter. The correlated electron and quantum spin systems with strong interactions
are promising materials for investigating magnetic-field-induced phase transitions. In addition, even conventional
dielectric materials may exhibit significant magnetic field-induced phenomena because of possible modification
of the wave functions through the spin and the orbital motion.

Keywords: 1000 T, magnetic-field-induced phase transition, spin-lattice coupling

1. X

100 T LA EOMIREIGHA T~ 7R v N OBBEIREZ 0 BRI A ATRe e 2 U LR
PLEDZERNCAET HI21E, ~A 7 o BREORMIEDO NV A~ T Xy N e 5, FEKFmME
WFZERT Cid, PHRICbh2 0 “EBRERME RO B & aA ik LIRS TEE AV T2 BEG R %S
EFDICRAMEEIT> TN D, ITE, 1200 T OFEWN TR EMG LN ER S [1]. 72, Wkt
FHIE AL IE . ELAESTHIE IS 2 T, BEHER]IC, BEERNEB]N AR/ D72 &, 100 T L
OB BT A HEHMNIC b RERERID D,

SRR 263 28 Cli— BEIERESEKAEERIEL 720 2 E3B 0 | 30 & AV Tk
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2. BFARAY VR

A ANERERE & LT, B, I AKX X T WENER STV A A, BEREICEW
TIE, AHiLIEx # = 7 AEMERICER LT, < O5E, ORI Z & 5, 5851 L > TR
FRREME A2 BN L, ANER e BT RICER Lz & T ERFIRED, BT AV RETH D AlgetEIiciEl
WEEFE > TS, Falf, BIRESECEN S, ¥ = 7MW EDO—>Th 5 a-RuCl (22O TS
A RISIRIEDFTEEMEIC OV THE L TEB YV [4]. ZO%ROERESDOETERTETH D,
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T 5, BESHEA B ROHEEE) £ H T X 2 72O E BRI SN D03, 5RO AAERIC LS
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2> BARIEA OREFIR I CEEE T 52, BB EMER &NV A " BIKERRIC X DA O 5 /)3 &
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F U OFEE IR 12 D, MRS & 2 R OLFERE G ~DEEZ 25 7212, BaTiOs DliEhE
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Magnetic orientation of anisotropic nanoparticles and its applications
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Abstract: Anisotropic nanoparticles are promising building blocks that exhibit unique functionalities,
different from bulk materials, due to their size and shape. To maximize their anisotropic functionalities, it
is generally important to control their orientation, which can be achieved using various external stimuli,
such as electric fields, magnetic fields, and shear forces. Among these, a strong magnetic field is
considered an effective tool for aligning anisotropic nanoparticles. Recently, we utilized a strong magnetic
field (~ 10 T) to control the orientation of colloidal nanosheets dispersed in water and precisely tuned the
interactions between the nanosheets, successfully developing various functional soft materials.

F/RFIFNILVOYBEE FERBZEEZRIBEREILT 77Oy o THH., K. BEAN
BERZEITZ2EANLS /RFIEZOIRICHRT 2EAMEEZTRT LS LRBDEFTO
IGAEDEARENTWS, BAMF /NFOKEZRALT DHICEF /RFHIIERAE ZHIZ
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BEILZLIEIBAFEDLISBEN T A Moy UiE&E [1] PEGREEZ ZEIT 28N 74~
v 7R 2L RO TEWAENEAEZRT . BORBMIREDO KL SHE A/« KOS )L [3)1.
TEENDAIEHICHEYEERI TS, FYIADESBEESF/—hD/\14 KOTIL [4]1.
T—ABICERE UGS D, BEEHD KL SBEKS /> — N DBEIC K 2ETE [5l) BEDREIRIC
EoTWS, BATIK, BIEFY U/ V= REFTRL, BB d 2REEARNER DL
S7xvF/V—hEFRBUKEEEY 7 NI TUTZILOBESHT> TED, BEREVWESHE S
EZFHEBAINTWVDS [6,7]0 ARXRTERFTIOBRRVLPSEDBEICODWTHBNIT D2 FETH o
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