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Fig. 2 Schematics of two different types of modulated rotation
magnetic fields.
(a) unidirectional intermitted rotation type and (b) oscillation type.

Fig.1 Crystal Structure of RE123.
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Feg33S14BsP4Cug 7 7/ i & OAER 21TV, BOHIRERE & BRI ORI 217 - 72

b R

BRI U7z X9 AR T BV T 7 AR D DI a-Fe DRSS EOSA, TREELEIINIC
£ o THERLETI O FE N ENOENE DY —~ U FIEH(-MB) &t 2% &, 38N o-Fe D152
T XX —FIENKE WD, BEGEINC X0 @R ORI b MEE S s 2 & ATl
END. LoLaens, EBROME, Eibomils Lo L o 2 FEE O R 5 iR
GRRMEONT. I OB ROREIL, TEAT 7 RRE, FEEHERERLO
WRE—AY FBILOF 2 ) —REIKFTHZ 2PN L.

MHIL, EBROERT —FE2RZZRNE, TENLT 7 AREOFEBCIZE T 5 50B5
ROBIFIZOWTHEINTH. £z, EEICHBES P CERLET /G0l
KOG ORE A2 1T\, SREES 2R K 2 A b L fil B O FTEENEIC DWW TN T 5.

3 3Lk
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AR OYE ORI K 2 EE OMFSE
Study on Material Motion by Magnetic Force in Fluid

MMFHE (WHE - MEMIFFeERS)
°Hidehiko Okada
E-mail: okada.hidehiko@nims.co.jp

Abstract:
We present our simulation studies on material motion by magnetic force in fluid. We made simulation models
and applied to high gradient magnetic separation and convection of protein solutions in magnetic fields.
Keywords: high magnetic field, magnetism, superconducting magnet

1. ICHIC

Foxix, B8~ 7%y NRRETHROESGOH LWVICHEZ B L TR IV 2 ED T 7,
Z OBFET, EERIMIE & LT, WIS AT Db 0 B D WE ORI L D IEENZ OV T OH
B Ialb—varvaBLENL AV Ialb—ra ik, BEOHEGBNRTTHILATREL 720 |
FFERRFEIC R E K FHH LT D, ARETIE, BENZRIEHA TS 5 @BABEK I BE S &2 2 R0 BRI D
KR OIENT SN T ORFERFE AR THE L I, FOFTEDLHIITY I alb—a UMb T
WD MNEIRRD,

2. BAEMASM (High Gradient
Magnetic Separation (HGMS))

BUE., & A ECRE Ry B 2 A - 7o AP FERR %8
& LT, KNFEEFT DR —)VEREH O
KOTBEEE OB 21T > T\ D, mABLH
LOTHEOBIRS X 2 X 1 IR d, EARLiER
SBEE. DBERI G ORI DAL D i B NS
BNV IRBENE IR ORI E & . £ & JEH
NOWALT D DO RAR~ 7 % > b
(B~ 7%y b)) MHRLY . BESEN
REIZ A U 2 AR O REAKIT K > THIBGEEE LS
FAET DR E RS AR K DR T % H
VWL ABBRER SR 7 A F T S HIET
b, HFHITRNER N ZRAET D LM . e il o of Hieh Gradi .
CX B0, g@@iﬁ KIT B 2 A B REE lglei.arlaﬁosnc‘ ematic illustration of High Gradient Magnetic
DT 4NZ Y 7l L LThEDbITWn
Do, ZI T KNIBEFORA T —FKBOERA 7 — D7 4 VB ) 2 T HGED BT OV TR
%o

KIVFEEFTDRAT —PEEK P TIE, BLE DT LTk A A DS i@ £ T (200°C, 20 &UE) T2
RAAMIEDY | BLE LB HALR O NEE A5 L TR BATO TR/ — LN RS E L. Fxld, Z
DFEAREE N w7 RE AL %53 bR 5 CT& D HGMS 2 EZ BT L T, R EREE THAHT-D
FRA AT RN ab —al ICR DT BER TR Lo T 5. BRI, IRER, SiRE
BR, 2ol —ral G, EEBREEZTT o TVD 2],

3. BNy GRERLER
T2 AE B OREE ZREMEIC A D 720121 X BETIC B E D X v R EiEfaw el LTHW D 43

43



NbDH, BEORERESDL FIEO—>E LT, WROXTZ M3 5 F
HOW/NENBRE T COMMERNENEEZEZ BN TND, LVESIC
REORMZGL -0, RURELZM ECTERRAT L L INDEBEKT)
IZ R B OREEZIH T AWM NEDRESRE S L,

2 \ZFx BT LT 2 o 7 ERS b R E OB g~ 7k » b
DEBEEZRT, v 73y NOERARTHFIZH 7 BIRIR = AT
b & | B ANEEZEENT 5720 OGP EIIIEEE N E )N T 5D,
fa b VIBEW R T T 2AF v 7 TR 7 L — b RICBEEES L,
W PBLHIEEE I X 0 DN Z B TE L2 L9122 >TWnWd, 7
L— MIRTRICHEG MICRE T & 5720, —EICEE OV THEGE
FERPARE L 0D, Fio, BGTBIEEEIC LD VRO Z N B R
WRae~7 2y MNPV T Z &<, ThbbIERRELZRELE
25T e, bR EMD Z LR AREE o T, Lv L, IR
WO DER -0 F 2 3 7 DORFE A 72 KI8T 5 Z L R TERWN
e, BRI X > TEDREXRAIH SN DN I 2 b— 3 Fig. 2 A photograph of the

T 0 KPR OB A AT L7 [3], superconducting magnet for
the protein crystal formation
. system.
(51 H 3R]

[1] Hidehiko Okada, Kazunari Mitsuhashi, Takeshi Ohara, Evan Whitby, Hiroshi Wada, Separation Science and
Technology, 40, No.7 (2005) 1567-1584.

[2] Nobumi Mizuno, Fumihito Mishima , Yoko Akiyama, Hidehiko Okada, Noriyuki Hirota, Hideki Matsuura,
Tatsumi Maeda, Naoya Shigemoto, Shigehiro Nishijima IEEE Trans. Appl. Super. 25 3(2015) 3700804

[3] H. Okada, N. Hirota, S. Matsumoto and H. Wada, Journal of Applied Physics 113, 073913(2013)H. Okada, N.
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MREHT A « a RE AW 4 E5E
E-mail: ushijima@ai-c. aisin. co. jp

W, F /77 /P 3EFOERELRGEE L THEINLTWSIL], ZOFRTHEREZZEL TS
TR O —2IZF R ORIEB LW, T/ ki OEECIZ L DHRERBLN S 5, E D OIGHEIZ A A
T, il BERGLEREAR EZIGICESTRY, A — AT ThLr EE 2 bND (2], £
DT R BEH T 2 5HIK O s HAFFERTSR & U TR AR BT IC R 0 | AT A R Lz b
A WESAAN I 7 u A=A THIBEIS NG EHNDS Z EIck Y, ko~ s aRkF—=vT
T 5 FIRICEI 22k 1 2 - 72 (3], 2 ZHEAFEIZZ OFIEIC X D ki 2 @ E I Y —= 7 L,
BT RO RE 2 RIS E 5 Z L 2 HRNICHIE 24T > TV 5,

TIZT, RN Lpm X0 /NS WRLF A BEER EIL, Ny MY S5 T3S0 2 7
J A= LT IR 6720, (RO FIEITME DA A BEISEIMREY 2 L—F & L TH{EED
Wi 2O 2 X BB S -7 ey 7 AL W, Lol BEEEZF A=z L
T vy 7 ET 5 2 L ITHEINIICEE L <, GOV A XX T RADB S D Z b, il
FEEZRD ANDOIVERND -T2, TOFEE LTH 3 — R OERNI TSRS O S 2 — o &
EFIZHBMELSMEDL ZENTED by 7 X T BRI TEIFOH 26 | EERZ R HED 5 7=
DF ATV M EEIR Uiz, ) A 7 ) o MRS L DI 247 o 725G R, 1R S 2359 40nm,
HEOMME2M) 300nm @ Line and Space B S7=F / /8% — MO ERLC Al th L7z, 1ERLL 725
) NB— R O AT DA EE AR T 5720, B Iab—Ta v aFEmLIZE D
5. AR N CIT AR [ 2> & 100nm F2EBEN 72 SEI PN IS RESR A3 A D ELAVANE U, BEHRER JE IS AR ) —
RO TWNWDEZERSMNY, T TPA UREY 2 L — 2 28T 2 LR TE[4], £7-. WA
TBEMEE T T ) R — U OHKBEES G LTz L 2 A, NF— Uik > TR DB S U
TWAERTEEIZE L, NP2 LB E LW LW ) T A VR EY 2 L— X L EGT5H 2 &N
<&7-[5],

BB A 2 > TSNS, BRI L7=F ) TA VR EY 2 L — 2 2EE L, TOREITE
F 2R CRifR : 100nm) 3 ERIR ZT# T Lz, WIEEZ SR 7 T A VIRE Y 2 1 —42 D
FHZBE LA, BEOHEBICOM L TWD Z 2R LT, Wiy a2l —a VOB &R
BEORMLREEZEBTDH & BRI E2BHC LV Y —= 7 c& a2 rmE =4, £72. 4T
BN VB T CRELE T ) TS VIR E Y 2 L—F OREIZR Y ZAF L ki (140nm) 43 HK
AR ) —VIRIEER T Uiz, WA IR SETRICT ) TPA VBREY 2 L— Y OREEBE L &
ZA, FFEOFEIIZOM L TCND I E &R LI, Lo T, AMNEBGZME L LWLt 71
UHEREY 2 L— X THIRi A& N —= 7T & DA REME 2 R 72 (5],

AEHTIL, FRRICERRTWAE T ) TS VR EY 2 L—2 DEL ZDF ) T A VIR EY =
U—H Zffi o T2 ki - DR E — =2 TIZONWT, ZNETILELNREEZBN LoD, ZoHITOIG
HAIZOWTHEBRRLTFETH S,

275 3Lk

(1] BFEAT ARG, SGHREH4, http://www8. cao. go. jp/cstp/kihonkeikaku/index5. html (&R
2016 4= 06 H 22 H)
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[4] E. Ushijima et al., The proceedings of 7'" International Workshop on Materials and Processing
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Preparation of Poly(L-lactic acid) Oriented Films under the High Magnetic Field

OFENERE, FIHE —, AREE, REESL, PR, MEIR, =EZER (BRI
mffalhe, FELFIRE CRAEKREHT)
°Hiroki Ikake, Shuichi Usui, Takashi Taniguchi, Atsushi Morino, Rei Nakayama, Yuichiro Koide,
Yoshio Muroga (College of Science and Technology, Nihon University)
Kohki Takahashi, Kazuo Watanabe (Institute for Materials Research, Tohoku University)
E-mail: ikake.hiroki@nihon-u.ac.jp

Abstract:

We aim to create the polymer materials with the high degree of orientation: f; and crystallinity: X, under the
high magnetic field. In this study, we prepared the oriented poly(L-lactic acid) films with applied the magnetic field.
We clarified that it is possible to control the values of f; and X; using residual crystalline in melting condition.
Furthermore, it made possible for us to select the direction of crystalline orientation of PLLA films by setting
appropriate the direction of magnetic field.

Keywords: High Magnetic Field, Poly(L-lactic acid), Crystalline Orientation, Annealing Process

1. ZL®IC

Wl OFFOFBIMEDO B I 5, 3k A AR 312, Hix 7e3lBHckt L TG 2 I35
ZEBRTED. BBV THHNTES, UL OMIE T L — 712X L, @EGHINEZ v
By T D EIRIEEHNIC OV TE L DIFRRENH H. Tex ORI N —TI12B8WT Y, FiEmtE s
T T HAY-L-AEE (PLLA) I35 EH L, PLLA 7 ¢ L A ORESEE L 23 T 5. PLLA [Z31 4~
AT TAF 7 D—DT, Loz a L, BEZORRBEAMMNNI W ELRELAFN, FEHL

DIV FETFE LTHBATWD[2]. LavL, PLLA Offdb i EITE <, MHEWER SICREA S & 5
[3]. =2 T, T AL PLLA fifLICBES 2 HINT 5 2 & C, mkEBEZZRICHIET 2 Z & T, b
Blmfb ORIHEH & FE b OMREZ O X LTV 5. RRE TIE, fEdfb O & B mslEicmEZ L5,
Bl 3 L OBLBLSAF Iz DWW TR 5.

2. RU-L-FEE 7 4 VL DOFERBEL AL
2. 1 RY-L-ILET 4 VADORE

PLLA OARIX L-7 7 F R&JFEHS, BEREAIZ X - T PLLA MR Z1572[4]. 5 5 407- PLLA OF5E
TEE Ay - My 1% 2.9%10%, SESEME 1L 96% T > 7=, — 5T, MO PLLA MW 573, Ziid Sigma-
Aldrich #1C M=7.4x10%, YL 97%D b D& V-, AT, &5k, HlRGIEb S T7 ook
VX v A R PLLA 7 4 Vv A O/ERIZ{T > 7=, PLLA 0.8mg % 7 1 2 /L A 80mL [ZiEfiE L,
INEHT Ay —UIZREALT, BATEIR T CHE L, BIEEZRETH T L TPLLA 7 1 VA (K
7 A4V LRI £ 0.10£0.02mm) 4572, MVERDEICITE AR AL L b 02 lEk e L THW .
2. 2 RY-L-HBE7 4V 2ADKBE ML

WG R M X A AR ~ 7 % N RAE KR BB ZEATET A 15T-CSM (REAE E 13T),
LT 10T100-CSM (A 10T) 1Z2 VY, JRESGEIINF CTO 7 1 /L 2 OZALERIZ RAFSE T BT A O 5#bse 5
BV 2 . BLEE () 1 X BRIA AR (WAXD) [PANalytical 42 HEh % H 1) X #R[E1 474 &
X'Pert PRO MPD]% JHV, BT REEI (@) DL A oIk FMEN D, IRFUZ L VR Tz,

fi= (3{cos? p)-1) (1)
=

f % 1(g) cos? ¢ sin pdg
(cos? @) = I 2)

I(@)sinpdep

2. 3 RVLHBTANLDOT ==V 7 7ar¥ER Figl|ZPLLA 7 4 VADRET 0 T T LER
T \WE T 7T A0 AL — MONE, =EQ5°0)E L, FIEHE %M 10°C & LTIELZ(©@). &
12, @IZEBWT, T=160~185°C T 60 srMFIRMREFT-5 2 & T PLLA fi /O WR & B8 4E (BT FR D
sOVERD) & L, D%, 4 1°C THRE L, 140°C T 60 4y M EAE L L, B O PLLA Ok 212
L72[3]1(@). =Dk, 545y 1°C THEIRE THAEILZ. @O TORITFE Y M OERL, RREORE &
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RO P ZIRIEZ TR T 2 Z L HIT, WA e
ORI L LCTIERS® 5. 207, PLLA @ e |
Al (T = 175°C) HLfED 160~185°C & Li=. —JF |
T, @T 60 /%, 7 =2 F L2 PLLA 7 4 /b
LD DSCHMEZEAT > T2 T LA T OEVLEETIE, PLLA
b s SRR L 722\ 28 T 3PS 3 T DSC 268 13341
REBR A< ZHISK LT, 180 & 185°C T, o
P57 & B 100°C £1HITIC PLLA O FEfS LIS FE 9 8

®

1°C/min

@

®

1°C/min

10°C/min

Temperature

+ 60min +— 60min "
= nBlHlsh, SHICHIETLHZ LT, ok Time (i)
FE L BRI AR o BV — - & ) S Fig.l Annealing process of PLLA films, magnetic field is

P DD OB — 7 BIASIEEE L, T, LT CEL applied through the process.

FRL727 4 LA E RN TIRVIEE N SIEE Y, A F AEEIIMMOSME L ZERN R -T2, AR
IRF D FEfE fn LR ClE o 2 i b S AT, R4 O PLLA 5 S & F41, 2 mlfEBlis
BEOEKTEZH VLD LHEERL TS, LEN- T, ThiE E TRV 2 = & T, WBELIMICE R
BT FR D R DTER SND D TIE RV EE X, A ITODIRE % 180°C & LT PLLA # & O REGEL M)
T o7,

2. 4 RV-L-ABOBGE R

PLLA 7 4 L A DM IT NS 2 FIIN L 72 & & O WAXD JIE DO 5% Fig.2 12779, PLLA O afhic
#£-3<(110), (200), (203)E D[EHTE— 7 [SIBABH SN D, RELA T — V% 90°7 L 12 360°F Tz SH 5
L, 168 & 19200285 B — 7 BRE N 90 I CEB L-. 22T, Z
DT 4 IV DI EARAEVEC SOV TR L72 (Fig3). 13T ORE%
HE L o0BULEE L7727 4 VA L EBUB D BAT -T2 7 4 v 2 % ik
L. BERAEHN L7207 4 b A TIE AR TS, BN L 72
7 4V ITIE 90°JE M CRIFTIREE A2 L L, FALFA 0, 180, 360° THEE
PMET L, 12 90, 270° TIREENHEEAM L=, D &b, REEFM

270°

(110) / (200)

Intensity

T2 LT, RERELMAE X, PLLA %5 ASBEE 5115 L C PATICED : 008
W5 2 AR SN, BRI LT 7 4 L A ORI E 2 (1) L Q) e ]
TR b 272 2AHK40% Th o7z, WIT, BEHM[6]DBLELSAFT, E&&_ ;

10T T PLLA 7 4 /L AOHEN T NCRESE 2 HIUIN LT- & & O Gk BN _*J%g
FEPEIZOWT O BET L7e. mAA TR OB &[RRI, BN L 72~ fr BT B e

AV T 90 /A ClRIFRENE(L LiZ. 20 Z &b, mNFHRO Diffraction Angle 26 (*)

LEICBWTHRBIBEMMAA T, EYrRE QMR S, mNE g‘lfni WAXD patterns of the oriented PLLA
BB W T HREGHIIN T I EATIC PLLA fEdbIXELA$ 2 2 & 23Rg . .
STz, BEMEEITA 25% & BEIGTRE RN /NS Wy, BRFEIIE TR R 5 F
L0, BEGBLIMNAE T D Z ENER TE 2. 2D ORERNG, ik
A4 2% Z & T PLLA fEfOB LA Z 5 2 & 3RIBE I
7= Bem T NI st L CATTH D, BN 1) % 8 B SRR
52 ETHNGR, BAFICHERGIETE 5 2 EBARENT-.

—S—180° in magnetic field | |
--@--180° only annealing

3. ¥L® T ;
PLLA 5 S ARUIFF Ol 7% 0 /55 2165 2 & T, PLLA O E e
SRLAMEAS AR 2 5 2 & AR S V7. B O FILIN A &l RN 5 = | |
L CRAEGHORBEATETSHY, ZHE TORMENCIIARATETH 0 0 00 10 20 250 w0
5727 4 N BB IFENC b ELAHIEA T X 2 TR 2 R D & A Azimuthal angle ()

Fig.3 WAXD (110)/(200) intensity along the

Intensity (a.u.)

TEIk. azimuthal angle for the oriented film and the
only annealing film.
BE W

[1] B ES, &7 i, 61, 433-441 (2004).

[2] ARFFEIE, ffl: &0 FScimitEl OnePoint5, RIKRFEM 77 ZF > 7 s LA, h: XA FTT7AF v 7
O EERE L - FEIRILE

[3] M. Yamato, Y. Kudo, K. Takahashi, K. Watanabe, N. Kawamoto, Chem. Lett., 40, 765-767 (2011).

[4] Y. Koide, H. Ikake, Y. Muroga, S. Shimizu, Polym. J., 45, 645-650 (2013).

[5] P. Pan, B. Zhu, W. Kai, T. Dong, Y. Inoue, Macromolecules, 41, 4296-4304 (2008).

(6] ILIRE, OHEbibiE, AR, HKE, WK, shARE, miGolhe, ERMEE, =0 73U, 72, 661-666 (2015).
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Toward Elucidation of Structural Anisotropy in Silicagels
Arisen due to Preparation in Magnetic Field

OFRIES (TR
°Atsushi Mori (Tokushima University)
E-mail: atsushimori@tokushima-u.ac.jp

Abstract:

In a crystal growth using silica hydrogels prepared in a magnetic field (B) as media of growth, PbBr,
nanocrystallites whose axes aligned along the direction of B were observed. It is suggested that structural anisotropy
was brought by effects of the magnetic field. We performed birefringence measurement and scanning microscopic
light scattering (SMILS). It was concluded that Pb(Il)-doped silica hydrogels prepared in magnetic field exhibited
a positive birefringence with the optic axis along the direction of B. In particular, good proportionality between the
birefringence An and B was observed and the positive birefringent samples were classified into two classes with
respect to the proportional constant. By comparison between crystallite shape, the characteristic length in SMILS
data, and dimension of nanocrystallites formed by electron irradiation to died silicagel sampes, we have conclusion
that micropores are elongated parallel to the magnetic field.

Keywords: silica gels, anisotropy, birefringence, porosity, high magnetic field

1. Uiz
WP T LI U BN EBE & U TR R 21T o7& 2 A, fifmiE RIS ZFn L Tuv
NI BT, FEZEAZTT ) 7 U AZ Yy NOESKRPEMKSIZ[L], Fig.1ix, 7/ 7
VZA& Yy b OBEAEOFEBRNEFHMEE (TEM) B THDH, Thid, B3GR U B 7
AR GENE T2 2R LTV D, BITIE, BEG T CRE LV Y B v a2 v,
AR EZIToTCH, Fig. 1OL 57T 7 VAKX Y v NOEAIRITER SN2V, TV B Esmy 877
TR BIMLZEN b KB A R T, 6o T, v U A @S FHHOBSEL AN DV T, B 7o i
K T EIXTE RV, RAOBLABEEICH LW A = AREATWDAREERH D, BT, KD
RS 2B U 72T, T LW EARBAIS CEE D B DR F > TV D00 L7z,

FEREFRBZ 0T, FEE R MEDIRE D T2 DI 2 D T 5, 2008 4FICHE EITHIE & AR BAMOL
BEL (SMILS) (2 X272 T - 72[2], T DM LRFTOMIEETOL E 2 —%1T9H, KO XA b
LDNRT X DT, AEER MRS TR A THWAERTTHY ., 58k LIEFFED#RE L 137> T
W, BEATRE OSSR A IR Ltk BGMES 3
FLHEEIZ DN T DFER DRI 2 HFOITAT O,

2. #E

ABTAWT U T LNEGEBIEICRD & IROWIRIZ X
DR E D, £F. FOKNCE D, T 7 A BBR
AT 5

NaSiO3z + 3H20 — 2Na* + Si(OH)s + 20H-

T )=V EE ) A BORSIC LA IfES T LY
VU hESFHEISET S,

[ |
_0-5i-0-Si-OH + Si(OH)s —  -O-Si-0-Si-0-Si(OH); + H.0 _ —

| | | | ig. 1 An TEM image of aiignéd

. B ‘ R R nanocrystallites of PbBr2 in a silica hydrogel

PIRVESRIETIX, 7 T AZ =L, T E 72\ prepared in magnetic field (Fig. 3(a) of Ref.
KWFFEDREE L 72 o To PNV BB & U CTHIWTZ R AR [1] was carried here and adjusted contrast).
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DIFZETIE, UNEEATEY ) I FaZro LI RBEAGAUTFPREZEE, FLP TORIGICE
D EALER() 2 AR STV ABIAL #a(o Y —& & LTiE, SN KIEK Z AN TN D28, A
2 AT MU T LKERITHEBIR () KEREMZ D8, 77 A2 —D0nERL, AL TLE I,
AR CTHRET HEEITCET 2 T, AX T AT N U LAEHIEEEE L, ZU I T
SREE PR O T2 OITIXIRERER 2 A o, LLRTOAFZEOM B OB FIRIZTR D@ Y Th H[1][3][4]. A ¥
TAEET MY T LKL, 50g DA X AT MY U ATUKEI A 103ml DA A K TR ST
TERLL 72 (K9 L.7M), 7.5ml DA Z 7 AT b U O DKER Z [FEOBA A K THR L, B L R
5 15m DOEFER AN Z 7=, FEIEER LR D 1M ORSERSN ) KIEK 2 %, 2 BRI AT 7=, ¥)
OB TH, RIEOMETHEMOSEIIZING EE U & L72[2][5][6], HSITFEMZE HHEA
L7z (A2 AW) ~U v LTLKFIY) 199-02445, FElE 017-00251, fFlEER(11)124-00612) , Bk il L
72U A TN A ROV TR, £ O®%RBEY T 1 EM#EE L T/ 21T o 2 [1][4]. 5%
[FEDT DO TIL, IREWIRZ Y 78T LT by FIcEW e, ERITED DD
BT NAAERICIE, Wi 2% 10mm X 10mm OB RO A EB O ' L& 2 [6], SRR & SR T o
FERM LR L TH D, MO SIT, B=10T £TE Lz, WEBEREIT, fAt KTy ¥ —
OFEFIHO L DA L7 (IMTD-10100M, Japan Magnet Technologies Co.) ,

3. BREITRAIEE

ARG THET D8RI, BT VB ARSI DEBITNEZT 12 b DO TH S, MLBEMEIC RO
TE AR =2 =2 H0E UTCHE Tl BUE OO Lz EMEICHRET 5 2 L IRETH
Do TIT, BOLFOINA O DREEL L TOEHE | 2 IELRNICE>TT7 1 v T 7 %217 572[2],

1(8)=Acos(260—-5)+A, 1)

Fig. 242 1 (@) DMERROBIZ R LTz, ZOFTIE, 74 v 7 7 ORRIZS =-122° Thd,

PrZ X DA S [rad] 25, U #—5—3 =2 > (optical pathlength) T'=And (An IZEEFTOKE &,
diZH > 7VORES) ZRD D,

r
o=2r— 2
”1 (2)

A, MEIHER L7 tDRETH D, KT TOBHEIEA =546 nm T, AfaO#EEIZFN % v
b D ThD[2]5][6], A =546nm BREDEE. 1° O OMEIZTF ) A—F—F—F—D ) Z—
F— g VYT S, S0BEEd ~10mm 22D T, 107 DA —X —D An IZFS T 5,

T4 T T DI, BAADIAAA O % 10° SO Z TR | ZHE Lz, WE X, —o0
O 1ZDONWT 2 HSREERNT T7 b 1R (1100ms) 21TV, FELFELE A KT, 0~180° R TOHAEIT
SUWTHIET 272012, 1 BT ET 5, P27 AHO 1 AIZOWT L EIORIE TIER+5720T, 20
FEITIRERFEZ T Db D ThD, IO CIE, 2008 FIZHIRL TD[2], ZDOFEREZET DIZ 6 44
FL7-[6], ZOWEEDORREYIZ SN TIE, HBITR 5,

4. BHRTRIEDORER |
MO TIL, R T A BT 7 AMOMERIOE /L% 5000
7o, RN LT O R 2 e 7559 4000
R ADBIEIEDOREREZET2[2], >V BEyF#EHOA > b
Vv 7 R BIRITASIEZ: HIE, BRI L CREICY Y 300
FEENPEL T D Z S22 5, Sn(INE T LR WA IZIEE 2000
JEITHEIX A Uz T 7 — B L8R A A v DB
T NOEEEENRF—L > TNDLDTHA D, E
EEMZHRHATE L2050 LWEHEEEZ XL L1X TR R T T =
TEl, &2 73"753} :@\ﬁ%%&inﬁ VAW 7 AROE N Fig. 2 A typical plot of | (H)With a fitting
R\ Z EBNREY S S22 Th - 72[5],

1000

curve by Eq. (1) (carried form Ref. [2]).
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AHERO T2 VTR A Fig. 3 127-97[6]. An quartz, square

HET— 21k, “oOEORBIEETT 7 — T [Feposit ——
7 RGBT D Z I — 7 A OBERITIED ZL—  8.0E07 || Wposit2 vé - =X4,1E-08x
T TE Do BT AN 28 107 DA —F—ThH  a0e07 ;;Zga W ennee i G }i
5IEhn, HIHOFECELRTNEZOR | g e ¢ y-*
REFL LB TILPOLLERD. T 2 a 6 8 10 B[T]
EZ L3, BRI AR TIe—TlconT, R %

%EE%AH k%)ﬁi@%ﬁiﬂlﬁﬂﬁﬂ Lf:&é%@j(% X B D -8.0E-07 5

I B BIBIE AR D 252 & T D, BOE 1 aros

BT DT — 2 ITFRAEbREL, AU A7 A Fig. 3 Birefringence An v.s. strength of magnetic
WZ X DAY 72T —T 47727 MERIER DD field B (carried form Ref.[6]).

RN AN, AOBEEYTOT — & 1XERI L

TEZD, BESPHRELC X IFERITIRE (no) & —o>OEDOEITITIREE (posi#l 35 L O posi#2) H3H,
nisEZzond,

5. BREMZAMERE

Fig.ldF /27 VA% )y hOTEMBEZBBIENT L. 7 VAX Y v hOREX X% RS -7 (Fig. 4),
EWMAEHDO8E S ) A—F—, BN +F ) A—F2—Th->7-, 2008 {21772 SMILS IZ &

IO B OB R OB O 2 8L 7 hLOREEDO R L TCTry hL, A =7
Ao TArvabArOEBRICE > TRIMMESICET &, BRI ERUA—F—Th->72[7],
s U D F VBT RERETT 2 L8N 2V 2AX Y v vHDWNETF ) 7 T A X =0T L7=[8].
TV A XL, EHEOES EIRERIUTE 72,

TNEBE & LT R ICRB WL, —DDFREIN VR EIEB L, b 9 —D2DJREID & Z A~z
LCHIGET D E )R AE CTh 5D, — ., BRI X RErHIE. &RA 4 OE TR
FHZ X DBITD AR HEE TH D, - T, BIE TIIWERBENN 7L OFE R GER D UIZR T O R
FMOEELEEZTD, T/ 7 UVAXY » MIRTICRh-THRELT AL PHETE S, FHNIIXL,
BB TIIWERENLT ) 7 T A X — O HIIEEIfR Ly, EHNCRET 2 ) 7 T A X —DH A4 X
. AT OEEOY A ATHIBSND, RTI1E, /7 TAZ—DORED ERZH 2 DI\ ERN &
Wo, T IV TAE =D A XERTHARXETEHDE, 7o —2 AT 0 A= ERD, Ll 2
7 v AR T BBEGEINING AN S &I STV D &V ) fEGR TN TH A H (8],

6. BE
FHEEITIE. An -B DILBERE O/ S RIEOBEITIE. An -B D IEBIRE D R E ZRIEDOEETIED 3
RIEMBUNT 2 & 13, BUARER O FTHEM A 78 LT\ 5, B /NS 7o ik CIIFE IR T O e A8 22
ERIECH D LEZDORERTHS 5, MmO D & HHURKO/N S 72 EOBIR T O RIE A8 22 5E
REEL 720 | EITHD 5 & BRI O K & RIEOBRHTORENLERIEL 725 2 LB TE 5, B
Z AN, Fig. 2 TiE, 2 DO EOEEITIEDIRIEIZ OV T, JAW
P CECBIRBRAS L < 0 32> TU B, HEAFRI DM CIE, W% O
EARORAE HFRRIZZ AR~ 5 & O T 5723, Z D IkfIE
o2 BATHARV, BICRET — 5 ORE R L. HFR S 5 @
Pr(An) 152 2L MRV EZEX TN D, BEEZD L, R &
MICBT DR ERE— 7 ERERE— I BANEDD Z LN B H
BESND L TET S, %ﬂ
Fig. 2 TIHHFIZRWHBIBIRS A G D Z &3, BRI R L N >
LTAN OFFA LN TRETH D 2 L AR LTS, Z070 W @“%mn
L b BB ABEREO RO IS LE T D, ) A P U*
—2LLTWDZ EMD, MMERIECHEEI e, £, Ao
RaZVoF) Y7 v~ —ThHbIZ Linn, IMIHEICET, Z
NHOW &R D = LT OB LT ORI TS
Bo WML TODERBBIEOROGAINTH S = & i, pppe L Fig. 4 Result of particle analysis of

THRRTh B, MORBOWNERIFThH 5. SitkERy  PeToN Imege o Fig. dlearmied form
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]ANA A L0 b, A R TEBA A DI RENRKRENZ ERMFETE S, SINETINT S
CREAEZZELTLEIOT, B L7022 TH50 T (INOTMERATNDEZATHD, £
7o AZTABET R UL EHBEEE LIESGEIE. TR DLAEGATEMEIE > TLE S, AV E
TAWT N7 F A MFEEEE T OB G L TV D,

s ) BT NA~DOEARBENZ L D8300)F 2 27V A2 Y » MW TiE, /27U AX Y >
k DOFE S PEN 7 VIR CHIN L2 O S IZ X > THIE & 5 Z L 2 5202 L7=[8], B i
SPFROVIGEIXE RN Z — AT T A U U TR R Tz, BEGOTR S B5HVIGA T,
TENT 7 A ERT LR NRZ = Tho7e D fEmEOEIE2ERT L0 AR R T A Y 7T
Holz, LL, fmEE2CEBILT2Z L1 To TRy, DF 0| fEsatEZ2 B OMmE OB E LT
7y L TWRWOT, AJREMZ /R LI E 72y, Lv L, ZV ORI CEIIN L 7235 05k S (2
& o THHHW OFE R ME A FT 5 . B LWEIN O RO RTREMED B 5.

6. BT
TR E IR D,
1. BEGHFARESANTSIN S U B 7k, BEGEIING % el & 95 X 5 R IEOEEIEE R~T,
2. BT & B OMIZ BWEFIBER KR U Lo T2,
3. HBIREICBI L T, EOEBITHEOY T T oD T AT TE b,
4. BESTPERENEIIMT Y B AR O R 7 a R T, T mics iz En s,
1B L4 IE. 2T LT IEs AR L COHMTICEER T Z 2B LRV, AT %
TERT 5> U @83, R7 O AT SEATINTEREZR D DI DOWNTOREHRIT R,

e o3 Pr(An) 243 572 010id, WIET — 2 AT 2 L AUATH D, AR Tilik Lo FikT
. AN BOMBIEEIT 0 TH LM, WEICKMZZET D Z ENBEMmNTH L, BBt T oz A
Bk L. BT O & SR & FIRHCE R IC I ALt v b7 v T EERSE TV 9], EiZ,
BT OREREZBBET 2 2 LICE D METED Y ¥ —T =V a VOREL —HUET 25 2 LIk
LTW2, EMICEAE, F3ETEALET ) A—F—DF—F—D ) ¥ —F—a % 01lnm OF
— X —FETHETED L OICHE LLRT, BEL—HMUTF LI LT85, TOFETIE, FKEZE
EHaO—EiET 2 Z LN TED, MER—2IZ6 LT 1IHRET 19 OFMAAIZHOWTORENK T
T5, T4 OKEHEOT LR TEDLZLICARY, ANDER N T LEERT D2 ENAHET
B%.,

U BTNV ERTH D 2L ThHDRRDEMMEDTEMEIZ DN T, SZOFEIZOVWTIHRND, &K
FCiE, ~A Fr I OWTORBHOMRZ®E Lz, U@ THAEE, MR <ShT
Wiz & LTH, MR TR TH 5 KITAERE LT LE S BENARRTE, S L ofEn 2 kL,
BEHTHELLTLED, 2F 0, BEITHMEE LTOREWICZ L, ZHEMRT 272010, A4
RIS K DR EHA 2 G LTV D, A A ARINIEIEVETH D IO RNERETH 505 | oK
Fa<IENTE, MEE LTLERT 5, MiRE F20 TR< SEZE FOR LWEREE T
MATREE 70D, A A RIS K 2VEIEESUC L0 . ZFEIERIR T2, 6~ T, WEEHEZ O An
B OMEL L THRDLZENAN DTV A L D=DIIINEL 185, BT, BEA A ARKIC L 21
EHIZBWT, IRALEEZDZ LICLOTRBANTHA D,

s

ABFIED—Hi%, SALKE3 e L 4 — D IERA & FIR L C K L7z, JERBFAH 0 % 1R
B. —HOMIEFBIL, BAR AT FBRE OB AR TETTCh 5, 2, Mo HoO
GERHEIIL, WA RHEBATRBATE 1 OB A Z T T A% — F LTS,
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BRI /L 5 2 TR E WS O /EH]
Effects of Strong Static Magnetic Fields on Cultured Cells

MR, BB, BTG (LRERREAY)  BEEZ W - SRR
°Tomonori Sakurai, Reiko Karasawa, Yukitaka Nagamoto (Gifu University of Medical Science)
Noriyuki Hirota (National Institute for Materials Science)
E-mail: tsakruai@u-gifu-ms.ac.jp

Abstract:

Magnetic resonance imaging (MRI) has been introduced to many hospitals as a non-invasive diagnostic tool. A
strong static magnetic field is one of key components of MRI and the magnetic flux density used for static
magnetic fields becomes higher to realize higher resolution and sensitivity. However, information on the effects of
strong static magnetic fields on biological systems is still lacking. For example, International Agency for Research
on Cancer (IARC) evaluated the carcinogenic risks to humans of static magnetic fields and classified into group 3,
not classifiable as to its carcinogenicity to humans. We have studied the effects of strong static magnetic fields
using cultured mammalian cells such as insulin-secreting cells, osteoblast cells, muscle satellite cells, or cancer
cells. In this meeting, we will mention the cell orientation, migration and invasion.

Keywords: static magnetic fields, myogenesis, glioblastoma

1. ITL®HIC

MRI IHIE < O0BL7e < ZIRICEBZ WS T 2 & L TWbE, 2RREICEAINTHVET,
WA O MRIZE#E X 1.5 T O EF S & 60 MHz £13T O & 8 3% B 2 WD TS IEIS 2 £ U S T2l
LTCWETH, B E L T30 TMRIZEEZEAL TV ARSI L, KETIZBEIZ 6T MRI &
25 FDI OFR P A2 52 1T CTBAll L TV E 7, a2 W B I LSRR B O B F R X< B SN TV E T,
B HRBEDOEEBSEILETHL LR BENTHETH, BN AR e F o 2356 T L L+ TlEd
D EH A, EENANTE#RE JARC) NEFEMEORBNATMA 7 V—73 (b MTHT 5 IR
TR IZHELTWD Z T2 ipITcd,

Fex OWFFEETIX, WFLBRROMR A EFS T THET 5 2 & T, EWHESOAREZELT] )
T DA IT > CE L Lo, AWMZES TIL, BAAT. SARTRFICHRE STV i KB B 10 T 2%
B CITo M L B, W' - MPEHMIFZERTIC & 2 e KGR 13 T 2:1E % W TIT > 72 F9EIC D0
THEIT L E T,

2. HHAEC A

Fox OWFZEETIE, %< OB 2 HEMOBE T2 < MIaEa s L0 Z2EMRA R S
NDRICKHT DB ZRF L TOET, RAICR> THLTHLHAIE, A MLy FEENC L DA%
T2 BE0, AR E OBRIZIX, i AR ORI C b 2 i 2 O1E b, HHEZR THAEIN
F9, ZOBERET, EEMROBE ST, SMic ko TBRENAHHEMBEIAMET 5T, %
BOfBEMICZE L TWE £9, HEHIITIEROMIBTH D720, MIEORRELE A KX <, #Eo
M QEDY) BEH LT VWO T, BEFERICANTWS EEZ 5N E T, MR EREAS T2 &0 9,
MR TR O EHLBRICEFRIEN E D X 5 RER %2 KT ARBE 2 O T, /S bEEm
Jo. FAEMENO QBN H 0 £ Uiz, A 2MiEs o mEMan ek S b\ % il i & e CIT
STl ZAH, BRENDHEMIIL, MEBE, BBAREORE SIS U CRMLE Lz, RS TR
ZORFEMEICE L TSR L £,

3. MggEE - B

MR ASEC A9~ 2 (IS OB EIMEDS & 2 B MR S A, MIEOBEN S L CHRIEF MG PNz 5 2
LMENDDHEBEAONET, ZOZ &, BAMBEIEE T LT, BEMEA#ER L, BEL TN
WAL Z L LPTWET, Fx OBFEETIL, & MHESROBS AMAOIEE, 2B 5 587E
WG OB ERF L TWET, PHER TIEIMREOIMRE T/ LET,
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Magnetoreception of Animals and Magnetic Field Effect on the Molecular Systems

ATHAAE (B ERFHE T 250R)
°Kiminori Maeda (Department of Chemistry, Graduate School of Science and Engineering)
E-mail: kiminorimaeda@mail.saitama-u.ac.jp

Abstract:

There are various phenomena regarded as a magnetic effect on biology. In them, radical pair mechanism is
considered the mechanism that alters the chemical reaction efficiency by a very weak magnetic field and the origin
of the magneto reception of animals. In the present talk, the theoretical basis, the MFE of cryptochrome, and
improvement of the detection technique are presented. Flavin adenine dinucleotide (FAD) is one of the most
interesting co-enzyme biomolecules in related with the magnetoreception mechanism for animal navigations.
Recently, the observation of the magnetic field effect (MFE) in the photo-induced intramolecular electron transfer
reaction by using microscopes was demonstrated by two groups. Those results opened the space resolved MFE
measurement. We present the precise measurement of MFEs by the improved set up and discuss the probability
of the application of MFEs for probing the local environment in the biological cells.

Keywords: weak magnetic field, magnetoreception of animals, magnetoreception of the molecular systems

1. Uiz

2L DY MEREFIHL T, ZOBEOERZNICFHHAL TS FE, 7 TIZELOBIII LR RS
NTND. LLZD A=A LI OWTIE, HBMNEIEE 2720, FRICEIL 8k D/ NS A (w7 R 2 AR) 3
FRIREEED LHIT o TERY, ZNURHRESRNR S TNBENI T RAAMEBLE, % TIlRREFH L kHK
F[LEN, LOZZH|>TWD. TV HV kIR SAED ORESZN F ORI EL T, Shulten, Ritz 5327V~
e LD N R 2 LT [2].

A, EcPL B
oOmT
10
"o 28 mT
I 0
3
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20 - T T T
, 5 10 15
400 450 500 550 600 650 Time / ps

Wavelength / nm

SIFAD= TRPHX]Gon s [FAD* TRPH?]
/ .

Blue +

light / /& T8 —H

[FAD TRPH] [FADs TRP.]—> Signal?

H1:(A) KBEE 7R T —BDOL—H 759 a7+ N A LHEPEWR I A~V (B)
510nm (23T DI PR IS B ORI ZE & F DR R, (C) RN £ - Z DRSS
RIHENSIR RSN G AF—A[5]
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2 7 V7 b7 ulbEOMLERIGEBESR

VSO T EEOEY, BRREITBWT, TV xiia BAH T2 EZERE RN RN TND[3-4 1]
ZDOHF TV ODDIFED, DMK RRELT, EOZREIV TN a L THHIEEZRBL TN, LA,
Ritz BIE, DAL RADE LTIV T M a bzt R L Q0D BEFRIHDIL, 207V 7 N alJE T
5, KIBEZ+N 7 — B kD7) 7 N7 a bz BT, Stz ks (—EIEFhEIREENHD) TV
Nt DGR, 737V RHZ KT DS D DA, B RAIT T DAL T ab— L L AD RO fF1E:
ExIABANI LT (K1) [5].

VTN a SRR TH D RIGEH 7 487 —F (EcPL) (23T DM 45 i gk I A~ V% Fig. 1
AR, %R I <ICTTE L OT =4 TT AV BT AT TipH LD TV Vst E R %
23, TrpH * D7 a b I KA T AL T 5. B2 ITE OO RO 7V T a i (T avya
/3 DMCry, 77U A% 2L XICry-DASH) IZ2WTh, i@ EWRIN AT MV ZRIE LTS, EPERIIZILFE
FROFERDPFHIL TN,

B % 510 nm LU, @ERIN ORI 7 07 7 A L& X1B (2R, grsE Bk L, K TiEr
Ty N R FMK T DIFET D, B 28mT) h &Brfidh h CORE 7 a7 7 A V2 X HIRT. BT
WTHBNZE DRSNS, ZORERIZT Y Vi3 — EIAF IR NS AR L QD EDOE
BERREILCH D, B BTV EEE R L RIEIL TEh E03D. O RN R LB IER I AT ML), L
TOINCEF AL AN Z LI SGAF — AR 1C) R B EDN LR~ T-. BEARHE, TUOMARNRT TR
COHLUANUCEY, #5E2 T 528THD. LnL, BT BEISGSNA N0 30 ERK T2 F-
& TrpH * 2357255071Vt (RPL) Thd. D% DREIEZVIC IV AR LTV L5t (RP2) DR FEAIXIE R
(2L, TOBDK T OB A% > TS, ZOFIIT DI IVRIZ AT I7 AL DR R (SOSRF DRSO
T8 %, BB CEDEVIEICBWCIHER A THD.

3. FILWHIBE~DRER
PR IEIZLARENE, S FEREICB N T AN THLZEARIHI CTRLIZD. AR50

BT NDRTDTHY, SRISIZEO Y PNVl T 5856, RO T —2JIEIZLD SIN o 23

L. RO ROWE TN, B T eSO aiil; T CoREZIFZF a7 42T

ITOMEERDHY, O LEMENDROOLND. ZDT=0, N2/ NI T, NS/ EWIE 5% &

THIETDHMLENDHD. ZOIH7BEND, 7V Nabic O778 D AV T i DR G e ik s

TENT A7 DFHLNT 7=V ORFENPEAL TS, ZNBELL TICEED DD, ZIHT R TCITAGHEH A

ML TS,

1) ¥ v 7 4 2RO mEERDGIE. ¥ v 7
A V7B B K D R R 5 AR E 6]

2) #EHIEIC K D BRI R O AL % = R Tl
T 5RO REM. S HICEYEIEE 2 I A
EEHWNTHIET 2 Z &2k 5, o 7 VlE
[7].

3) NTURRESREEGRER WS Z L2k D, BiEK
FETE, T WIRNE O R. (K2)
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System for Accurate Estimation of Stimulation Points in Transcranial Magnetic
Stimulation and Study on Brain Dynamics with Transcranial Magnetic Stimulation

il R N = RVNE S
Osamu Hiwaki (Hiroshima City University)
E-mail: hiwaki@hiroshima-cu.ac.jp

Abstract:

Transcranial magnetic stimulation (TMS) is a method for noninvasive stimulation of cerebral cortex, and it has
contributed to clinical and basic researches of brain function. We have developed the positioning system for TMS
with a three-dimensional (3-D) digitizer and a multi-articular system. These systems enabled accurate estimation
of the stimulating points of the cortex in TMS. We also applied TMS for dynamic interference with on-going
motor control processed in the motor cortex.

Keywords: Transcranial magnetic stimulation (TMS), Motor cortex

1. EC®HIZ

R HA % <UL (TMS: Transcranial magnetic stimulation)lX, =4 /L7 B384 L7273V AR % A ETIZ IR
HTHZEICEVHNICEREZFEL, BICKMELEOMBEMEEZRML LS T80 THD, TMS
ZRVIUR, ERE-FEEMTRAZED L EHEICORIK 21T/ 5 Z ERARETH 5,
ek, KRIMEE OEEBNEF O TMS IC X D FR SN DB Z5HIT 2 2 &2 &0 K- TS RE RO
RERZ I T OV TN DA, HlE Tk, 9 D7 SHMEBOERRICH TMS BAFIH I D L H1Zk-T
ETWV5H, 2D EDIZ TMS [IMEERE D2 W - IRRIZIEF Ay — A Th v | 5% OER 55 R
DR SN TN D, Fxld, THET, TMSIZET DR 2 B EICHEE T 2 2 AT LA OBFEOM
OB HIE R OMEIIC TMS 2 H W D8 A2 1778 > TE 7,

2. TMSIZBITB2MOREEN 2SR EICHET DV AT LAORE

TMS TIEMMNIZIAL A T 555 S E A TR ORI AR 2 A 3572 . — BRI TR 2 1F e LR
THIENRREETH D, Fox i, TMS (W TIERESHIEERAL A HEE 32 7 1EE LT BEKUHRRRIZ 31T 1%
R 0D BILE BB 1 72 & UNT R R B N O AR A D i35 2 O R U 2 R S W e IR B R LT, 2O TiE%EH
W TMS 21T 2 i ks B 7o R AR O HE TE & F2BL3 2728012 IME RN A /L DAL & % ks B TR 5
AT LEBHFE LT, =R ZE R O3 K OBEE O E FHIZ AT 729 726D 0O = IR ST IR FHEIEE 1 &35 H
IANVDONEFHZITO T2 O DL BEETT — LDIEE N ORDR T am TV AT M LT, 2OV AT L
W, TMS ICB W TR IMR B ICH RSN OFEE RO A ZHE T HL AT LZBIE LT, TMS IRV TRIM
B2 DA e 2 9~ D B B, KN P2 B 3% 1S TR B EC B U 7= A oD J5 18] OO 3 5 78 S Rk 3 L 2 L 43
THLEEZLN TV, ZOFEZITIESE, BEER3KTT MRT (ZXL0FEE R o KM AUE 0 K T B S D
I RIZIRDENL 2 R AL L L THERE § DV AT L& BIFE LTz, 2D AT 2% VT TMS IZRDFORBIZHEF
A FERID HBL U 7= &L & DRI 2 HE B LTG5, 85— YRS Bh B 0O F O BB ITC AL 3 HEE S D 2
LaRERL, B S AT LD H M E R LI,

3. BoOEBHIERIIX TS TMS OF B

b hANEE AT D & & GEBIBRAARTICIN CEBIRE N T i, OEEBRE LSV 2 EBE S
B UGEBNEF DR ORI D> THASND EEZ DN TWD, Fox i, TR AR 3 EES %
BHTIEIET A2 A7 ZXtge & LT, Mo EBNE (EBEREIZ kT2 85— YGEBNEF O TMS OF 2 A7,
ZTORER, FHROEFMGERIGERHZEILELLY ELTH, TOXA I T TTIMS 21T/ho7- L %
IITEB 25 TR R ENRHBENT, ORI, MBI 2 EHEREZEE 7 aw 225 L
TTIMS NFWTELZ EZTBLTND, 2D L DICTMS W FHE A2 HWIIL, e ¥ 1 7
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