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Vicalloy $fDt > HIEAZ RIBEZX 701D ZHICX T 2 BBRHZE
Basic Research on Twist Conditions for Sensor Application of Vicalloy Wire
e FERRsL 1OM2O) EaEmE |, RS |, HILERF !

Atsuhiro Nishikura! ©M2©)_ Norimichi Watanabe', Susumu Abe!, Akiyoshi Nakayama'
Kanagawa Univ.'
E-mail: r202270149js @ jindai.jp

O WLFE % il 2 7= Vicalloy ## & FEZAL 3 Fe-Co-V &8 DRI T, BEEOBENICE VT
KNI NGE YD %y T WISMRERT (1], THFETERA ., BRI B
BRANNVINGE D % v TRICH LB R T N ZDRIED 72 OEBEFEICE D fHA T =
2o LT, ZRHDTNA RIF 10Hz IR ORI D IEET 5o LTHEHIA TS
2] ZHE, MEREDAHINTWS, A=t HFIIREZINBIFE L 3 L R L TRD &
SBMRDID B, TbB, 1)@V S /N HZHT; 2) AT OZEEITHRAE L LW, 3) AW
B{EREFIE . & BRFEZDI720; 4) KARARENC X D EJFETEET 2 L WLWoZklTh 2,

AWFUE, RIS U TaAFH X L5 Vicalloy SROH IOV AEFICBWT, KHh REREY—
AL HENEZ RS 72D DUBFHFEIC OV TR T2 DTH 5, UKD, CRFIIRICK B3
FREET O IIREED A BE R £ VA DS I L B,

SEATHRFETUE. Vicalloy SO —m % [EE L .
fmicsR I OIS ZMZ % Z & TARAN

NINGX YD v TRFEEXE, Fig. 1 _ S0 Ni wire R

12, Ef£0.25mm D Vicalloy #1251 2 % §J25-——-$ﬁ$ /”//

72IRRET O A D L 7% fifi U 7= iRt O R LR g wire / /

R F, Fig. LT, KAV IZATE Y Oy E 0.0 f i large

T X B RBRBIEDOED RENT VWS, gn 55 /—Barkhausen
ZAUTH L. ekl Vicalloy SO WA & S g Jump

DA ZNZ. Vicalloy SO IG5 76 % —5.0 =

—10000 —5000 0 5000 10000

AN - - -
ﬁl{téﬁfx_o % LT\ — O) Z % O),ﬁbm@ii%&\_ EXCiting l‘nagnetic ﬁeld [A/ m]

X3 % UL RIBED ¥ — 2B X UA1lRE %

TR N :2” Z N & o . . . . . .
RAHINCR L 7 DTHET & Fig. 1: Magnetization properties of twisted Vicalloy

‘ wire compared with Ni wire
BEXM
[1] KIJ Sixtus and L Tonks, “Propagation of large Barkhausen discontinuities,” Physical Review, vol. 37,
no. 8, p. 930, 1931.

[2] S. Abe and A. Matsushita, “Construction of electromagnetic rotation sensor using compound mag-
netic wire and measurement at extremely low frequency rotations,” IEEE Transactions on Magnet-
ics, vol. 30, no. 6, pp. 46354637, 1994.
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KABRZAL) VF—LIKBRO REEHSE L
Diamagnetic Levitation of Aqueous Solution of Lysozyme by Permanent Magnets
BAI KRBT CfiKk B8 E® Fz MR &6
©Tomoaki Suzuki, Masayuki Sugaya, and Yasuhiro Ikezoe

Graduate school of Engineering, Nippon Institute of Technology
E-mail: y.ikezoe@nit.ac.jp

Protein crystals grown in the microgravity environment realized in the space station tend to grow larger
than those on the ground, providing new insights in the fields of such as medicine and biology*. However,
experiments in space are subject to various constraints such as cost, time, opportunity, safety, etc. Therefore,
developing an alternative technology for space experiments is attracting much attention, and diamagnetic
levitation is a promising technique as one of the candidates. However, magnetic levitation usually requires
an extraordinarily powerful magnet, which is set up to carry out some special experiments under a strong
magnetic field of 20 T or more and is not suitable for daily use. Recently, we performed a precise computer
simulation of the magnetic field distribution, where multiple permanent magnets were arranged in a
specific arrangement. Furthermore, we succeeded in realizing diamagnetic levitation of water and several
kinds of powder of solid like alumina and sodium chloride. In this paper, we report the levitation of
aqueous solution of lysozyme using our levitation method and observation of recrystallization process of
lysozyme under the levitation condition.

The magnets used in this study were a pair of small neodymium magnets with a depth of 5 mm, a width
of 1 mm, and a height of 10 mm (magnet type A, Fig. 1), and another pair of much smaller cylindrical
magnets with a diameter of 1 mm and a length of 3 mm (magnet type B, Fig. 1). These magnets were fixed
inside of a transparent acrylic case (experimental space), into which microspheres of the aqueous solution
of lysozyme (50 g/L) generated by an ultrasonic atomizer were introduced through a flexible silicone tube
connecting to a small hole fabricated on the ceiling of the case. The microspheres of the solution introduced
slowly settled downward and got together into the potential minimum generated in the gap surrounded by
the two pairs of magnets. (Fig.2-a). Initially, the diameter of levitating droplet is 73.0 um and soon
decreased to 43.3 um (after 8 min 38 s, Fig.2-b). After that, it did not change a lot, and even after about 41
hours, it was still 38.5 um (Fig.2-c). Through this experiment, the position of levitating solution descended
along with the increase of the density of the solution by the water evaporation, however, the crystallization
of lysozyme was not clearly observed. In the final state, the solution appeared to have a gel-like structure.
Importantly, the levitating state lasted for more than a day. The further discussion will be presented in the
meeting.

Microspheres of lysozyme solution
N\

(a (b) (c)

Camera Lysozyme aqueous
solution

S —

Ultrasonic atomizer Magnet

(Type A)

Fig.1 Experimental set up Fig.2 (a) Magnetic levitation of aqueous solution of lysozyme. (b) After 8 min 38 sec.
(c) After about 41 hours.

1) T.Nakamura et al., Int. J. Microgravity Sci. Appl., 36 (1) (2019) 360103
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Development of AC magnetic field generator for magnetic hyperthermia effect and

magnetic relaxation analysis of Zno.2Fe2.304 nanoparticles

Grad. Sch. of Eng. Sci., YNU. !, Grad. Sch. of Env. and Info., YNU.2, Grad. Sch. of Eng. Sci., Osaka
Univ. %, °Yohei Fujita!, Takeshi Sakamoto', Kazune Nii', Tomomasa Moriwaki’, Hiroki Amano',
Kentaro Ohara', Kenta Nakazawa’, Masayuki Abe®, Yuko Ichiyanagi'?

E-mail: fujita-yohei-yd@ynu.jp

Magnetic hyperthermia treatment (MHT) is a promising new method of cancer treatment. Since cancer cells
are sensitive to heat, they can be killed by applying an AC magnetic field using magnetic nanoparticles
(MNPs). The composition and properties of MNPs optimal for MHT applications have already been clarified
by our previous experiments. Therefore, in this report, the improvement of AC magnetic field generator and
theoretical analysis of the heat generation mechanism and magnetic relaxation are focused.

ZnpoFe» 304 NPs are prepared as samples for experiments and evaluated their physical properties to confirm
that they had expected composition and showed superparamagnetic behavior. To realize high frequency AC
magnetic field generation, a zero-voltage switching (ZVS) circuit was introduced. It can generate an AC
magnetic field from a DC power source, eliminating the need for a large-scale AC magnetic field generator.
The coil shape was also changed so that the object can be sandwiched for future in vivo experiments (Fig. 1).
Even with the new shape, a temperature rise of MNPs of much higher than 42.5°C could be obtained. Cancer
cells rapidly die at this temperature.

For magnetic relaxation analysis of Zno2Fe2 304 NPs, the results of magnetization measurements using a
SQUID magnetometer were used. The blocking temperature 73: the temperature that magnetic moment be
fixed was identified. Using 7T, relaxation time 7: the time it takes for the magnetic moment of the particle
to orient to the external magnetic field was calculated. Then the relationship between particle size and the

dominance of Néel and Brownian relaxation in particle heating was visualized (Fig. 2).
10° T T T

ZVS circuit

Magnetic nanoparticles |

M—
Relaxation time / s

.. 9 L L
tranoo0s 1720 10

Cooling water 5 10 15 20

Particle diameter / nm

Fig. 1: Device system for MHT with ZVS ~ Fig. 2: Evaluation of dominant relaxation mechanism
circuit and modified coil shape. Tty and 7 depending on the size of Zng Fes 304
nanoparticles.
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RREEROERMIBTICH T 5T/ HFOERES
Orientational motion of magnetic nanoparticle under ac and dc crossed magnetic field
BRABRE L OfFsh Hm: Hit ®L HFR B!

Osaka Univ. !, °Masayori Suwa!, Masaru Nogita!, and Satoshi Tsukahara!

E-mail: msuwa@chem.sci.osaka-u.ac.jp

[Fam] BelET kit (MNP) ORCIAEE)NL, RIS X - T SN DM At (MLD) 12X
VBT 5 Z LA HRE T H 5, MNP OMEENIAZHESS (2 & 0 IR SRS T laiE T E 572
W, 7 vAdu P —ESOISHBEIRTE D, K f OLFRLY; TT MNP Olal#st — N3 2 7
by, BIGVETZFNX—O/NS72 MNP IF2f, RE7Z2 MNP (3 f TERMT5[1], LrL, s
DI A FIINY % LARTO MLD JIZER[2] TiE, WINDBETH MLD ORI 2f 720, Zh
LOXBNINETH -7, T/ LA e P —TIIE M EE O BB 2R E T 20X H Y,
AL E— R2MEIET D & 9 78 MNP TIZIEMEICHE TE 22V, AWFZETIE, B2 EET 52
& T, SRS & MNP ELIAEB) O SIS — 8095 X 5 AR 2L L, MNP ORA %82 MLD
AL HEL LT,

[ S2BR]E 258 OMENS 2 Fig. 11237, A8 (Ba)
HAEMDOATY v Mo A )V By (Be) FEE
A ORI ERE L7z, & 405 nm @ L—%—3
% Boc &VATREMEEE L, 27U v haAf LN
TR, TlEE 12 WRREUH T A B> Fig. 1 The schematic apparatus for MLD

LT K> T B lZXf L 45°3 L U-45°DE#R RG22 measurement under a crossed field.
BE, ZDOREEND MLD %R, #EHE LT

Light Split coil

EAE 9 nm 3 X T8 29 nm DELEE MNP % v 7=, : fz

(R L BE] A0 - BT E AR T T MLD %% é 0 /\/\/\/\
Fig. 2 {279, 9nm & 29 nm @ MNP iE& 122\ T, = :;Z
5 & A CJEBE f o MLD Z 811 L 72, MLD 5REE 13 By ; 03 AN AN
\THRAE L, LIRSS 16 ~D MNP 03451 T MLD 12 % m*:zg \/ \/ \/ \/
PHHRT 5 2 LNy o T, ASHIBEE DA & FIIN L 7= e &

t/ms

LIRTORE R & e L TR S M L3 R TR 20 £ & . . -
Fig. 2 Time variation of MLD (top)
720, mEERICbEI LTe, E61Z, MLDE5 O and ac magnetic field (bottom). Bgc =
_ . N _ «« 9.7 mT.
4 L OMZAR O Ja PR AF M 2 A3 5 & & TRCIAIR
MR 2 RS 2 Z E N TE T,
[1] N. A. Usov, Y. Liubimov, J. Appl. Phys. 112, 023901 (2012)
[2] M. Suwa, A. Uotani, Y. Tojo, R. Onodera, S. Tsukahara, Langmuir 38, 9708-9719 (2022)
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i B SRS E TR L - REE RO
Evaluation of urea crystals prepared by physical vapor transport in high magnetic fields
FILXEH OF# it B B R 8
IMR, Tohoku Univ., °’Kohki Takahashi, Iwao Mogi, Satoshi Awaji
E-mail: kohki.takahashi.eS@tohoku.ac.jp

Besh 72 © OAEZ IO T-ARN 7 1t 20T, BB & VB AL, SR LI TE B 2 L bk A
IFRATON TV D, FTHREGIIHRETHEICER L, MEH RS 2 5 7O f o il
AIRCELHI S IR C & 5, AR N ORI < KL, MG~ 7 r Y NEFIRT 22 LT
Bttt 72 & DRALREDO/N S E Tl > THENITILHT HI1ZEDORE SR D, Z2DH,
Weth, WK IGTH LOME T e 208 E LTHEESNTWS, HAIXINET, BEGTT
DOFREFOMEE T OWBIE N FIRE 2R B A B U, AR B2 & ORGSR REEELRFE O 2 D3
BIERRC, Hili CIRIRFE O ELZAHIRIEIEIC K DR IER ORI OV Tl L TE (1, 2], H#
SARBRREIEIC L DR ERIT, Fig L IR T XD ICRERS L L CHKORRE 2 AV, X
BAH T A —2 —% T 5L TCCD I A TIZLDZDEHEHAMREIC LT\ 5, B 1T
INRDEA T 77 DR 7T TYEREAT, 100°C F Vacuum pump
THRIRM, —ERRIER LSRR E TR L, -
B, BRI ORI LA LR ¥ CCOcamera
—® 15T BREHEE~ 7%y P2 L, K15
T F TORG K UE900 Tm F TOBK SIS % EIN
L7z, fERLU72306HE, BEGEIIN S MR- % Prism
Y 2 X5 ISR BRENICE AR A RA L,

AR RICRE S 2T S 7, Fig. 2 I3 L7z
AR EDOFER OB T D, M L7 O E
1%, BEH & RSSO I L > TE{EL T
DHOPBEEIILT WD, SENIHTH L7ofEd 0 X ##

Test tube

Quartz plates

Platinum thin filrr

/ RTD temp. sensol

._—Sample

+4____ Transparent
glass heater

CCD camera
Water-cooling

- jacket

FHT 21TV, SD izl % — 2 LRI K D1E @51 mm
RIS & OBIEIZ OV THRE T D, Fig. 1 Schematic illustration of the glass-heater

furnace used for the growth of urea crystals.

AWFFEIL ISPS BHiFE: JTP22K04944 DBhR% %5 1
=HDThsb,

[1] i, 8 82 USRS KRS

VL T o =1
et #‘ . 2

(2021) 12a-N324-3. 1 &
[2] B D, & 69 [l MBI SS RPN H#ERS Fig. 2 Photograph of urea crystalized in a
(2022) 22a-E205-2. magnetic field of 15 T.
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BESENIN in-situ X #REITIEIZ K % DyBa;CusOr.5 ByR DEE DT
Study on crystal structures in DyBa:Cu3O7.5 powder by in-situ X-ray diffraction
measurements under modulated rotating magnetic fields
REWK RBIMAE, OAFEF, EHE
Kyoto Univ. Adv. Sci., Shintaro Adachi, Fumiko Kimura, Shigeru Horii

E-mail: kimrua.fumiko@kuas.ac.jp

1. IZC®IC
EWESIEE 2 AT 5 mE Y T 2 v 7 A TH %S DyBa,Cus0r.5 (I Dyl23, 0<0<1) OFMmEREIL, BR
FEICBURTH D, Dyl23 OB 900°CREE O miEER A LI TH 0, FIEKIHILZS~0.7 BREDIE
FetEEE L D, AREOBHIT 0k ARMHET =—/1(350 ~450°C) 7 v & A TR A~ S InEE T
%o SMEDE SR DB WAL, afilie bEIOR IO TNCERDH R E, alihl bEHOR
ENELWESFRBGFET D, ZOMEBBAHECOIES M ERTRORBNL, 2 DORG iR CRLERE S
PRI D Z EZ2FA L TRBIPRHFRD Z & 22 13BRICHE L7z,
Dy123 DA% DIEsE 7 =—/1(300 ~ 450°C) 7 1 & Z TlE 6~0 OFET b & 725, #1750 Dyl23 1% ab
HNICEEEZ AT 5, EHEDORTMICEILT DB, IO A= r X —%25/MbT 5 X9 1g,
SFE Y, a, b EHTRIOE X OB L DREERIOEE N2 DX ECRWE 91T, (110)E 2 X &iE & LT
rkRR 2 TR T 5.
AT, BHIT o A0 Dyl23 KOEEHET =—/L L7z Dyl123 W\ T, T OBKET DS
B BEFARR DO TR 2 G L 720 T, T 5,
2. EBFIE xllb
BRSO IZ X 0 2 Dy123 MR &2 fH8 L=, Ar & O, DIRE AT A (99.9%
Ar+0.1%0,) ZUE LR 6, ZiiammAR%E 650C, £72i% 550CTT =—/b
L. AW Lz, ZRoilBhE, #650, #550 L LCTE L, MET7T=—/L L7z
Dyl23 (6=0) 1FEE100% 5P F CTE 9°450°CE D#%300°C T7 =—/L L7z,
fFONTRBHIH300E Lz, FLEATHMEL 72 Dy123 Tk R#650 % 4%
FRE FAEYERR JS14000 (A AR Y — Akt 8l, K5 : 200CT 12 Pas) W?)

12, FE S50 & #300 TS EE G IE AR YEIR 1S160000 (HAZ Y — Xslle
AR FEEE © 20°CT 140 Pas) IS, £9 10 wt% i iaigm e o)

RAEFHE L, ;

2D XRD BHFIE T, 2 JOERIEE V. MIREHC ERERs e qonee VST
Eﬂj]ﬂ L 2D insitu XRD {EUHE::%Z??O 776 %Eﬁ@%%éﬂzbi 90° %E}ﬁ@i}g‘%ﬁﬁ about the b axis <92) oftheb
W, R A2 2 TRIE AT -, BRI 1T Tholze E7-. '
KeEDBITH 2 A 5720, Wkt 2V A—2DMizy v v X ZEW T, H,
FRIRIZIE MoKa & FV =,

T BHECIE, [FIYTEI(200) & (006) D HEIEE & & -, ZOEEEMICH LR EIEZ ey L, 7
4T A4 T BTV, () (- P E R D=, 2 2 Tk, BEROKE &> >y TERFE LT,
3. RERLER

Figure 1 121X, BRIAHED EDEREZ R~ LTz, SFHIOD
FEERTIL, BMIED E<p>L<o>PEHITE 5,
Figure 2 (Z#300 ORREIE % 90°%F:1Z 30rpm } O} 75rpm T
[E]#5 S8 T B A insitu X BRIEFGE2 R LZ, EEh Ly i
DEFGEDOENIY v v X 2T LT, BlES o= Sl
NAFEHTHEAED 2D ThH D, LOFEE 90°nllix Xt ® S
L EEDETBNELND, FEDEIFTEIZ(-y)H &2 R
LTHY., HEROF—27AOHD ARy FE006)iHD
FTRTHD, —FH., AOEITHRIE () aZR L T

axis about the a axis, and (#?) of
the a and b axes about the ¢ axis.

%o RN —2Z VDT — 27 13(200)f 2 LTV D, Figure 2 In situ XRD images of #300 obtained at a
B 5 2MZ(006) & (002) D[l 57 D HAIME 2NE 5 Z & A3y rotation ratio of 2.5 under a magnetic field of 1 T. The
D, difference between the sample rotation angles (left)

ZD & D LTHE LI HENR % [RlEsE A iz LT and (right) is 90 degrees. The blue and red circles
Zay b, BUC L DRLAEE S £ DOIT fitting 2T correspond to the (006) and (200) planes.
THALZR I VE L (po-13) Gu-y3) & 15720 R TIE, H5
NTfERZ R LT 5.
2E3#R (1) F. Kimura, S. Adachi, S. Horii and T. Kimura, CrystEngComm, 2022, 24, 3807-3811.
WMEE AFILO—FRIL, IST - FERCREGEEI 7 7 7 A(A-STEP, 27— D) K ORFAIFTe e B a3
(17H03235)DBIfIC L » TIT bz b D TH 5.
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BmRRA Ll —XABBERONR ARSI ML E2alb—2ay
NMR spectral simulations for magnetically oriented cellulose microcrystals
AN AE RN
Forestry and Forest Research Products Institute, Ryosuke Kusumi

E-mail: rkusumi@ffpri.affrc.go.jp

ERER I (NMR) Cld, #AVEFIZ X 2BRE~VORE (k57 ~, CS) %@ U TR T
LoV OREIETERNE N D, FRCEERTIED FOEBNHE SN TV D720, FEHiA NMR %]
ETIUDE~NOTfE & F DT\ (CS T V) ZRETE S, CS T v Y VTEAEED
DOE BRI 2B 5720, 2 & f il © & AUEEuE 2 S E R A2 UG T& 525, mm W
A RADOEFEENMLETH DL 0D, CS T v VY IVEIEN UG IZIZ L A 1T bt Ty,

— 7. Fox 1T LRSS & B T BORSPERRE 1 0 =R STRESER AL DAY, um YA X OBGE
RN S D CS T2 Y NVDORTEIZHN TH D Z & & LTE 72D, I Tkl o =k e
MASFREZR[ER NMR 7'm—7 &% L, =R m U 72 db OB K (Magnetically
Oriented Microcrystal Suspension, MOMS) @ in situ [E{& NMR % if U C, EEFIZH DGR
MH CS TUYNEHERETDHZEICHLRBHLTNDE Y, ZOBLEZ7e—7 (MOMS 71
—7) TlE, "HBEDFEA LV ORISR A2 R CIEMEEICHh T 5 Z L AR Th 5, BUE,
LV R INHR S %755~ <, TS EERD MOMS-NMR 27 A EHESEF Th 5,

MOMS 7' 11 — 7 OF AMEZIED LTS AR O —o L LT, R/ o — 2 DOREEMT R H 5,
Tau— 2 X RRICBW THEVIEEED Fn7R 8l LTHEELTEY ., 2L 28y 25 &
& ~4+ nm Y1 XDF ) 7 7 A /3— (CNF) B ELND, REBECRHER M2 T 7 a—F
DOFER, CNF [ THHERHE 0 ISR UNBNFEET D Z EAURBR SN TWD, L LR G, FEREIC
SEVVEE T COoRSERE LR (7 7 U AL CNC) IZBITF 5RO EIRHETH S,

U EZEEE 2. CNF/CNC @ MOMS-NMR O FERNZIENH | Flix O v v — X ORGSGELR 2R E
L7 BRI S 3D NMR A7 MV OBGRII Y R = L—3 3 Y &7/ o7, Fig 113, HkikEidh
JE D DR Ui OF EZE LT bz, i
RREE M T ot e — 2o BC Ly — 2
OHITH D, KRB o —2 1RO CS 7>
VIVIFARATH L7, 2 2 Tliitere— 2114
DT I INT—H Ve LZEOES FTo
BeraJERE OZ2 S E 2 T 2 b—a V&R
o7, A LIVEED R WEERIZEER, A T a R
TE U7 ftidn CIIAHES (|| 80 B DT & A
Bl & Sk LT — 27 OIS L 0 M7 5
TN DH, MOMS 7' — 712 L EH AL
7 MAVREASTE T, A U oF HECZ OFRLE
IZOWTHHAZRMANGOND E S ND,

(@)

________

14I10 1:I30 12IO 140 1(I)0 9b 80 70
BE TR 3G Chemical shift (ppm)

D), T. Kimura et al., Langmuir 22, 3464 (2006); 2), R. Fig. 1 The '3C resonance peaks simulated for C1

Kusumi et al., J. Magn. Reson. 223, 68 (2012); 3), R of unjaxially oriented cellulose II crystals (a) with
Kusumi et al., J. Magn. Reson. 309, 106618 (2019);  and (b) without twisting around fiber axes. The

4), R. Kusumi et al., ISMAR-APNMR 2021; 5), L.  dotted and broken lines show the BC peaks

Svenningsson et al., Cellulose 26, 4681 (2019); 6), M calculated for C1 of origin and center chains in the
& v ’ > 72T crystal lattice, respectively.

Wada et al., Cellulose 28, 6757 (2020).
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FDTD ;% % AL =B RS S O s EL s

Light Scattering Properties of Oriented Microcrystals by FDTD Method
RAME !, RBEE’ WERRE' JIIOFH!'
Muroran Inst. of Tech.,! Shinshu Univ. 2
°Yuka Takeuchi', Atom Hamasaki?, Mizushi Matsuda', Hideki Kawaguchi'

E-mail: yuka0122@mmm.muroran-it.ac.jp

— Iz, MR O%E, AREOERICHART/NI 22015 b ORI EGELE & % 7 HGELY:
DOFEIXFTE L 2D, —FH, AFHIEOERICHARTRE KT T, EHPICERE T 2 58U AT
HHELDREAET D, UL, BFMEARSWEOBELMITIET IEMETH D, AFEIT LR
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