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WFFERR R OBEEE (330) : We try elucidation on strong magnetic fields effects on biological cell
functions by using cell functional models such as vesicles. In order to accomplish our aim as described
above, we planed examinations of dynamic behavior of cell model functions by a pulsed magnet, which
is newly technique in chemical and biological region. However, construction of a pulsed magnet
system and observation system by visually, optically, and electrically method were need for experiment
at the first. We succeeded construction of a pulsed magnet system as generation of up to 20 T by using
commercial electric device as capacitors, diodes and other parts.

SRR ERR
(AL 2 1)
RSN S & gt

2008 4R 1,320,000 396,000 1,716,000
2009 £FE 1,200,000 360,000 1,560,000

G

FEE

FEE
W 2,520,000 756,000 3,276,000

WRFET R - LS, auA B - REET, BRRE
B o - M - B - ey
F—U— N AR, BEETV, A A F v R, BER, VA7 3y b



1. WFFERHAG S W OH 5

s D AR RE~D WX, Filt, BHO
DR G E D, M~ BB R T DM
ElZOWT, IERIZHEm IV TW 5, RS
15 COD MRI SR MERERR R &, B IRZ R
B E 5 THESITZ V. L L, Fhid£<
DAL RAEZILICE %, BRI A O4EA
WCHBD D AREMER S 0, AEEMICEH S
TUW5D, 1990 £ BT, 2 L
=PI & Do B TR M T i, ALFERIE,
JEE I, E 1, DNA ARk ~o
WG DOFEPRLAITHL NI TEZ, L
2L, ERERRITEAHEERTH D720, B
LOMER L 9 2 BHENREL, Rl—OEBRSE
HTHEHLT LLRICERPEOND LITER
57p, fE- T, EBRAGICH BRI D BF
SNDITITREWVREIZHDEEX2DTH
A9,

WEAL S, R R K OV AR
(LR OB MK T R MV I B3, T
RES T, AVYKR—F ALY DO ERRIC
TER L, fERD-3israhioxt LEdm3 5 2
ERFNBIND, ZOBIRIE, AP~
ARERET LR THEMN SN, =& 20X, 5
BRI 72 B X 7 VIR O FIIN TE TR
RN, MAENEZDZZ LN, ZnETODY
s O EBRTHO NI o2, 2, K
FAERRT DIRE o S AL R D B
A2 FFOT0 T, 10 T FEEOFFRLIGEIINE O
JERGELIE CRUA L7z, S ORI X D
X, M b B EMN O Z L E LT
LB STV,

EFieaEgTe, 2 E TOAKREEORIS T
ERIT & TEHBSG P Tz DOTH -
Too TDIW, X7 MAEEDOENTIE, 10
T FREE O FRG NG I B HGELEEE 2 v
TRRRE AT O 72 &, BRER 722 22 b3R8
HIT, RKEORT I V% [RRHEBLIA L 72D
SEEE DO TER L DE TR, 20D
BURIE, BEGEUINE OfEHT CH o372 D Tixze
<, B OBSSENINMN S R %2155 DIz
MBS ThDH, £12, 5T @BHIROE
fREREANTIEE I KN TH Y, B%
T A EEEE LICL <, RIcHR S %
PR ECE=X—9 52 LITEE LV,

RIVA= Ty bEE, Fxo8U Xy
Wi=Efi 7 LCR [BIFIZIERIET D BIRKEIC
o af &AL, 1x104—1072s L9
Wi WE ORES 2 RAESEDH VAT LD L
Thod, "IVASZ 3y MILETL Y BEEY

B THWONTWE, 2 OSSO,

O 30 T BomgGRAENTE, @ KENT
DR NTRET, ¥ a—LVEAGIE T
b5, @ WHREMEOMLER/NRTEY, 2L
NETF D, 72720, BEIETO/MH &K
M AW (2 AN E D 7= [ A W BTk o
WAax, LEROGCEM R OEIZEHE Lo
5<, YUESH CORAITmD TREMNTH

277,

A CIE, LA T Ry b R{pF04E
Yo EATE S X oI L BT, Milee
TR ERWT, SN EAERERTH DA
MOKIRIZ 5 2 2 8% T3 5, Rl
BRRET N TH DY 7 SRR, Tk L
RS FICLD2A T F v XNVTT L EE
0B, 2OV AR DN BEER A S LD AR
WA R E VY (K 1500 T/ m, —fxDAAEE
WATH S0T/m) Z&&2FIHL, 440
RADEENR b5, 2tk
A F v F v 2B LMD ESAL
FHA R LR @ JREMBIZE 2 2 BRE 72
T A R LA IZOWTHGST L, AEH
DOHBED MR % T T MU EET D,

2. WO HW

CBRUVDMEBR T T IRICEAREER 52 5
%< OWFZRE D E L NHMAEZRLTND
HLOD, RIZZDEZ EZWMET 22 LT T
TN D, HEEE H LLAT L 0 AR s
WCEVZTDA RN RZOWTHERS -
T2 ZIVE TICHZDIINEZR TR ED
TR BT, HIIE & O B ERREIR A~ DR
NRATFEFH R M T T E 7203, FEA
DIRIIZIEE » TV 28, HlIERECHE
WEDFZEOWMFELREEICTE B L CTHERE DR
L, HBAEIZOWTEZDL RN 15
ZE LT, BT, LRSI Ry MRS
RO BNIFTELTHLHWHEZ ENRTED
&b, RE 2 RE 722 E & b & #ifF ©
x5, LI T, BRIV I NAEED T
BB LERIE L, T TR IENn =&
HEE 45173, Wi L7 SRR I L 0 &
X REAF 7 ATHEEENT D D),
IR B ALAA A CHMIES 5,

3. WHEDTIE

AR~ DORES R ARG 2720, &
WRRIZSOWT, BRI X A7 AZER L
MeaiTo 2 & & Lie, BRMICIE, (1) ok
ARSI L DR 7 VBB (2)
B XD EREERIT 3) 44T ¥ b
ZA L= #i e N4 o B S BN D
T, ’WVAR TRy NRTEREITHOZ L%
S L7z, £9, FEBRICHESLD, &IK20T LA



FEZEHEL LTV AS TRy U RAT A
DRSS DN S > T, RS TIIRSE O
FEAEFIEIZ OV THFSE AR & HickIa TR
«\*50

4. HFFERH

AEETIE, BN R TRy RV R
T LEERT HEEND AoT=2720, 2 FH
THMZSERIZERT S Z EIEARAIGETH
o7, BIEETIIHE L VAT Xy b
AT LN 20 T OiEESE R AEFRETH S
T L EMER L, S5, BIEIZERA ¢ 8 mm
DaA)VRT PIZHRE LT 7 VOB
PALEZNA A — R ATTHIETED X
I, HEFEROBRFFERATHDIED, B
Ted N E AL A BT D 72D DIEFRD
BHEtbiTo T\ 5,

—F, A A EBERE & s, O TES
KIERCRE 7R E OB GHREEZ RS2 T U
G TEA], N,N'-didecyl-diaza-18-crown-6-ether
D, A F L EEBREREZIHAE & §ie Sy CRME
L, BV oazhLE LT, A4 FREIC
W RN o D AlaetE 2 Flic A L=, &
%, ZOAF L F ¥ RNEEDOET MAZONT,
AV S/ SN S AN AV S
I ABNE BRI L &R D,

RO LS BRERTH D0, AHE T
Ffﬁ%é [/7”:/\°/I/7<'?7“?\y FVX?A@*EEE
DHEESD,

(Fx X EN T OBE) VAT Ry
k DEEEIZ— A7 LCR HHKERR TH
0, ¥y N H RO B A BRI 3 A
TN L TS 2382 S 5, W
LA VLERERDA 27 2 A (L)
XX NUH R (C) IKFTHDT, Zvh
ZIE LT Eus o8t ms DA —v
TR ORARFM 2 RAEZ ENARE L 72D,
AFRETIX 5 ms FEEE DL ARG % AEREH
DR % BARICHER 2D, FAEHNZLLT D
£ D RTNA AR & FERRAEAT o T,

250V, 10 mF OF v /3% 16 Ha, 45
B x 4 [EEEIEFNCHEHGE L C 10 mF, fE T
BEE 1000V O 7 ERR LT, SN2
~DOFREIL AC 100 V ZHEHELX T
AT AC 1000 V [ZHIEL, 7V v XA F
— RTEHGLTITHIZ &L Lz, vB, K£&E
T Al A A g CEEOEIL 2 5% € Al e &
L7z, KEHFOBHEL KK 1 kKVA BRE L
T 5728, 500Q OHPLE 2 HEF x 4[]
WHNZHRHE LT 1 kQ OFERPIEZBE L
oo WEAAL vTF (AU RZ), Ty v
A ~DWFE A T2 D 7 v — ] [E
A A F— RIZ4AT 1200 V LA EOIEZE -
w7, YAV REZD MY FIZIE, 7SR KT

Figure 1, Picture of a constructed pulsed
magnet. 1% stage: Charge resistor, 2" stage:
Transformer, Earth circuit, 3" stage:
Discharge, Trigger, and Crowber circuit, 4, 5"
stages: Capacitors (16 pieces)

Figure 2, Picture of a wound solenoid
coil made from copper



CARIBEEER L, 5V OBERERESE
THWe, ¥y U HICEESINERZTR
H I B iR S A EIEKICIE, 975 Q Dz
HIHEEHT (650Q, 2 F0H] x 3 [RIFKEF) 2 fd &
LC, BREIMICEE L2V E 2z, 2o
B2 M A1 O VEBNRE 12 13 8 BB [ 8 23 S AE 5
Bz, BEY L—AL v TFE AW, Lk
DAL Figure 1 1279 X 912, 450 (W) x
300 (D) x 1000 (H) ® Z~_2—Z(T 5 JEHER T
AN B, ¥ ALY —FBL T TR
DBENRHIZTEDHE I L,

(X R F R OMERERER] 120 mF A
VU OWSGRERBRICH W= O LRL, &
X o8mm DOFIRLY LA Rl L (L=
55uH, R=62.5mQ) %M\, FHEFE Lz v
7 DYEREMERR A AT o T2, FEAREGIRE DR
%, Ef£68mm, SEXDOE Y/ T v ad
N oA LRI L, BOROZET
BONLHFEENEA AT TH
ML TiTo7, FEEENORME(E
Figure 3(a) (2, %?}”LJZ VR LT L AR
W J¥ % Figure 3 (b) \Z/”9, 650 V £ET
20 T SO AEDHR TE T, £, W
FEAI D Ik £ CORERERMITHA 1 ms,
B DR ETIL 4~6ms THoT-,

8, 14EBIZIE250V, 10 mF &7 /43
BREF v /N2 & 12 FEWHIC G S 120
mF DR 7 BERR LTRSS AE 2 A T,
FLART ¢8mm DAL BEHO= AV E
[F—) 12,200V F£ET 10 T (/L AIE 30 ms)
ERAIE, 30T 2REIELNLZTO
PREBET AN —EMRLIZEOD, F S
TH AR TR ENTZD L AMEDA
20, FARTPICREIG RN T > 70, HHD
HAEEIZ AT CHEBRAZ 21T 3 5 I ILRE5 T E
NRETHDHIZD, 2 FH _Egé-%ﬁfs/\@@aﬁ
I L v RV X DRI mEESE
LIREER &L, it,;n &wﬁmﬁ

ﬁﬂ*ﬁ FOEERE R ZATV, T Ofl RIREE
LOFEICEII LTz, 7k, RO

R DIRF A L DV % Figure 4 (2R T, X
ELATIE 2.4 kI (120 mF, 200 V) DT R/L¥—%
BALTH, 10T OBEIRE LA L
ST, W EAIT 2.1k (10 mF, 650 V) T20T
PLEZEBASEDLZ LR TE,

(FLHELABORE, BLXUOTE) A%
?ﬁ:hifﬁon%®wa@%®%i
WZREh L7, 723, Figure 5 (-9 X 91T,
Wmﬁ*ﬁf@y3ﬁr@@*CmT@%

IR LT Z END, R AT LANR30T #&
®@%%%$éﬁ56f?//kw%%o
LEZ2D, IBEEIZ20 T FTTHRICLD
BN CTE, HiElTBIR OSSR E T5

Magnetic Field, B/ T

Induced Electromotive Force, E/V
N

1(a)

T
0.000 0.002 0.004 0.006

Time, t/ sec.

0.008

20

—~

— 650V
— 600V
— 550V
—— 450V
—— 400V

350V
— 300V

250V
AN — 200V

150V
—— 100V

/ — 50V
~ X

T
0.000

~—~
-

=
o

=
o

e =
——

Magnetic Field, B/ T

o
-

T T T T
0.002 0.004 0.006 0.008

Time, ¢/ sec.

Figure 3, Time profiles of induced
electromotive force by magnetic fields (a)
and calculated magnetic fields (b) observed
on each charging voltage.
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Figure 4, Difference of pulsed field forms
before (a) and after (b) reconstruction of a
Pulsed magnet system.
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Figure 5, Change of maximum field against each
charging voltage.
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