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superconductors: Towards a persistent-mode 1.3 GHz (30.5 T) NMR and superconducting
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Fig. 1 Schematic diagram of the project.
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Table.1 Specifications of the REBCO inner coil, REBCO PCS
and LTS outer coils for a 400 MHz LTS/REBCO NMR magnet.

REBCO REBCO LTS outer

inner PCS coils

coil
Conduct REBCO ~ REBCO  NbSn,

onductor (SEI) (SuperPower)  NbTi
Conductor
4.09/0.14 4.0/0.09 -

width/thickness (mm) / /
Conductor I, at 77 K

¢ 215 119 -
(A)

Conductor length (m) 42.4 0.73 -

. 81.5 / 132.6 /
ID/OD/Height (mm) g9 7170 9 289.3/~
Total turns 164 - -
Number of layers 4 -

Operating current (A) 134 134 134

Field (T/MHz) 0.146/6.22 - 9.23/394
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Fig.1 Measured magnetic field in a persistent current
operation at 4.2 K at 100 A.
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Superconducting joints for DI-BSCCO tapes connected by polycrystalline Bi2223 layer
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Fig. 1 Photograph of a joint sample and schematic illustrations

of joint structure between DI-BSCCO tapes via Bi2223
thick films ((a): top view, (b), (c): side view).
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Table 1 Specifications of Bi2223 tape

Wire type DI-BSCCO
Type HT-NX

Critical current 77 K (A) >140

Width/Thickness (mm) 4.0/0.26

Filament number 121

Piece length (mm) 150

BAROERFIEL, £ 2 KOBMEMEL., HARM
EOMEMEREETHRST, 0%, ¥YRIZHWT
Bi2223 74T A MR HEE D, 2 RO OB R %
L CRlLE UL EOIRE CERMEE T 5, D%, IREFAR
t1 350°C T 10 7 =— 45,
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5 le OBE 72 RPN RSN,

Bi2223 tape
Boundary
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Fig. 1 The joint configuration of Bi-2223 multi—filamentary
tape with a JIM method.

(&)}

Voltage (uV)

L L L L 1 L L . . L
0 100 200
Current (A)
Fig. 2 1-V characteristics of a Bi2223 JIM joint
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XDIETRERT 7o T NI — VAR T D END ST etching Cu sheath and Ag protective layer.
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Distance (um)
Fig. 3. SEM image of GdBCO layer and compositional distribution
measureed by line scan.
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Epitaxial NbTi thin films grown on SrTiO; single crystal substrates

for superconducting joints
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EI 5,

2. EE&

NbTi JEfEIE NbTi & —4 > b (i 99. 9 %) & VT RF

<X ARy ) U TBEICEYREETT o7, B

B BHT 1% SrTi0; (001) SIS FEAR (B%—-7E 4K 0. 3905nm)

W, EEBEEEAS S L THWL BTV YBCO &
DT A< v FIL 2% ThH B, T O R E 1T
ERTHD, ANy XU T HAZE Ar V2, R
L 7= o 7L OfE RIS X BRIEI TS A AV TR
L7z, BIEZmOMMTIERR 7 0 — 7 EMeE4 AV T
B LML LT, 7. HIEOBRIETIRIIWIEERE
JEE (Quantum Design, PPMS) Z W T, 48 FiEIC L ViR
B 2K 75 300K DR THIE L=,
3. HBRLER

Fig. 1 IZHARIEENSEIE T, Ar ¥ AE 1.0 Pa CTHE
L 7= $3) 72 NbTi % (JE/E 200nm) @ XRD /X% — 2 %
RY, ERICHRT D E— 2 USMTIE (ak0) D E—Z D
HBNHBELEBY, ThUANOE =7 ITFE LN &N
notz, & I EHEE R EIYT (RHEED) 2 v Tk
MR OFE R 2 AR, A N U — 2 R mEr R ¥
— U ERBIILT-, 26 OREE, NoTi #EE (110) LI
e &ﬂe/wl/ﬁkﬁ LTWBZ ERGmoT-, FT-., Ml
DM b\fﬁ%ﬁ'ﬁﬁiﬁf&fﬁ (AFM) 14 CHERR L 7= #&
N %WD [100], [010]J51ANCIA » 7-H8 B IR A % i i
L. #AR2 Em & (Ra) i 0.6nm (/5 200nm) T
HDHZEDRGMNY O TEHRERTH D Z L3 0h
S72, Fig. 2 12 NbTi AFEEE (10nm 75 600nm) (2%
DIEPTROBEEFMEZ /T, BIRAE T, BEERE S
D43 K0v 8.9 KTH Y, EENEWGPIBIEEIRE
BN Z LN hote, MR 722 @R B R 15
IRBVLH 7 1 & 22 & » GBGEEEMEOLEAE T D,
%@twﬁ&%&m&mi%mf®£7mtz#ﬁﬁf
b5, ABFFETIZ, NbTi =2 %2 v L EREO/ERC
T, BRI 7 SR B S DR T E I UT SrTlOz

(001) b FICEHIRAAET 7,=8.9 KAZEH L, ZD
A NbTi FHEAS YBCO = & & % 3 v LR Bi2, SIEK
ECZ XX v VRET D AREMEDRH U | Indirect P4
BHEICERI TH D L EZD,

STO(001)
NbTi(110)
STO(002)

STO(003)

Intensity (arb. unit)

NbTi(220)

i N -

10 20 30 40 50 60 70 80 90
20(deg.)

Fig.1 #-260 X-ray diffraction pattern for NbTi film
on a SrTi0O; (001) substrate.
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Fig. 2 Temperature of resistivity for

various film thicknesses.
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Superconducting joint of REBCO coated conductors by crystallization of additionally deposited

precursor films
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1. [ZC®HIZ
REBayCus0r- s (REBCO) JH [ HR A4 D 5 S 4 25 his A LI

ﬁﬁ@@ﬁ@ EOEMERIESCE RIEDR L ETHY, BERL

M A BRI e TR T 2 EIR AR v R T D, =
zhi'(\ EE O NV —T I 0 ENICBWTHERD T
T AR FE D B TWA[1-4], IT4E, Fex DI —TF T
b AT IR INHERIIE A ERLL b SE A FIEIC R
L AL CBI5], GABCO MM DGR Z ST 5,
LdLZe 3, BERURE(Tolk 81.9 K HEL, ZoZ bidkEki
B CEASRR — 7 DA ThHZENFRIR LRSI TN D,
Z T ARRFSE Tl LR AT O UL O 18 N HERS BT ER A
IO R E 2N T U CHEZE AL, BB O D ADIERE
BRI LT Te 20 LSELZEEMFILE,

2. RERAE
MOD % VT, 1 6 mm, K& 10 mm @ GdBCO ##44
{2 YBCO HL<LIE GABCO D FEHAWK(Gd : Ba : Cu = 1:2:3)
Z AL a— N CIB AT L., 550°C THRUBEBLER L CRIBRIA
a7, ZOXNTHERILT- 2 SORBRAREEEZE S 3 mm
ECTHEARDAIIICHHEE T, MELRND 800°C TARE
BV CHEHAZ ST, E7-. ABFZETIE GABCO Rk (A
JEDZRETHER 20 um OFEEHA R TJ5 & Mk (9
720 um G TEAL, kiR U= BVILELA i L 7= Eh D
VRS 7=, 7235, RS 72 YBCO/GABCO #BH 3756 & -1
MBI LA R ORI ZL IV GABCO/GABCO 3
FHIB S ERE ORI =, 517 GABCO/GdBCO
B 500°C T 200 BERIEAR 7 =— L L=tk DU 11512 T
Te OREEITSTZ,

3. fERLER
Fig. 112 YBCO/GdBCO #BHA L& W CYERIL 7= Bt (4
TR E T B A RS, THITHS GABCO @ LBk
FEL7Z YBCO DA B LT YBCO B[Rl 8kt R o

GdBCO

FTHICBWTYH, —# CZEEABIE SN LIAN T, B2 AR 8
ERICOE>TRMOAERITROLNT, a5k R GUEHME
%T%Tu VHIEBNEI RSN,

Fig.2 |T, Bt BVILPERT O GABCO RiTEEANEZ f | HE At
A LT Bl o Bkt VLB BT O A BUE B AR, 203 N
T AR50 O CTERIL 7Bkt R D Te ZRHIL7-4E
. 87.5 K Thol-, RENMTIELOFEFCIERIL - Bk
D Tc 1E 81.9 K THo7zZeMnb, Hafni O EHT Fmn L
i ZEICED Te 3K 5.6 K LU=, ZZENnD, Fml
TEHT eI LB BB B L O E T =— L RED A
DIFEB BRI b SN2 EAVRES T,

SEXHK

[1]Y. J. Park etal., Supercond. Sci. Technol.,
85008.

[2]X. Jin etal., Supercond. Sci. Technol., 28 (2015) 75010.

[3]FurukawaElectricwebsite:
https://furukawa.co.jp/release/2016/kenkai_160427.html

[4]K. Ohki etal., Supercond. Sci. Technol., 30 (2017) 11501.

[5]K. Hiramatsu etal., Physics Procedia, 81 (2016) 109.

27 (2014)

l}ﬁ {20 pm)

I | GdBCO (720 pm)

3

Fig. 2 Photograph of additionally deposited precursor
film with pass for gas diffusion.

Fig. 1 (a) BF-STEM image and (b) STEM-EDS images of joint interface of joined sample prepared by YBCO/GdBCO films.
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Operation of 25T cryogen-free superconducting magnet and future plan
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1. [ZL®HIZ

HAOMBGFH & LT, B - Bk - Bk - ot
BERECRER S N 2 RS 2 7 X 7 b Y ST T d
5, ZO—BELT, INETICT 25T WASBHIERE <
Z v FQ5T-CSM)%Z AL KICEER L, $52 mm D22
12 24.6 T DRESFAEICHII L 72[1], BIAE 25T-CSM 1%, 1
EL BERIF It S A4 B EBICHVL ST WS,
25T-CSM 1%, 14 T O&ERHEEa (4L (LTS 21 L)
E T OERBEE L)L (HTS 24 1) oIS
T3, HTS a4 Vid, = v 7 VA& Bi2223 (HT-Nx)
& RE123 2 A VD 2FBAFERLL 7228, BA&IICis Bi2223
a4 0VT 246 T DEEBFEANRII L, BAEDEH L Tw
%, ZO=7 %y M, HTS KOLTS 24 L, &Ew
B THRETIN T3 HRTH D, LTS THRAKA 250
MPa, HTS(Bi2223) Tk 330 MPa D hoop 17 & 75 % i%t
ThHb, ¥/, TTICRIEE > TWw3 HTS F— 7k
) EREETRONE D D 5 THATWS, kD HTS
a4 NEAGEERS > 7 %y FEFICIE, 25T-CSM O
HIRRHEDSIER ICEE R BW® R Fo, AKETIE, s
DR MEZEA, TCIK T FEUEOMEKZEL TE X
FEIFICHD BT, af )V oEIRRHEIC D W L, ki
FHE & LCo 30T fEMEHRE . 7' 2% v MZoWw» TR
%,

23.184 , r Y r 1000
25T-CSM 2018329
LTS
23.182 L - 800
I: 87 ppm (20 Oe)
~ 23.180 | : ; 4 600
Lo ~
5 B ., (z=18mm) =
23.178 | - 400
’ §
23.176 TS i i 4 200
23.174 PSRN BRI I B 0
0 S 10 15 20 25 30

Elapsed time (hrs)

Fig. 1 Field stability at z=18 mm above the center at Bo=24 T.

0.264 1000
; ; ! 2015.3.29
0.262 - 800
I: 0.8% (20 Oe)
. 0.260 | ! 1 600
=) -
0 A
0.258 4 400
0.256 4 200
0.254 0
29 30 31 32 33

Elapsed time (hrs)

Fig. 2 Field stability at 18 mm above the center without
operation current.

2. 25T-CSM D EEr 414

Fig. 1 1&HUIMEESS Bo=24 T 4RI A — )V FETTHIE
L 7B ORI TH 5, S —IVET RGP LY» S
18 mm BICAZE L TV 5720, FDiEs24T L b 1K
(%o TwBHs, FgE EHICERL, fafd 2 HALH
5 2 LD B WS EIER T, £ 3.2 Oe/h (14 ppm/h)
DWEGZALDY, 24 RFHEFEEICIZH 0.052 Oe/h (0.23
pp/h) IR LT3, ZOEMLIRIAA SRS
Bi2223 (HT-CA) %#fH\>72 20T-CSM & 1ZIZMAL £ %o T
W3, —HT, BIEEREZ YD & LEBADEEREZ,
025 TRETHD, KL LBIHPTE, 2D LE
DEALRIIF-3.50¢e/h L7225 2 EDBTh o,

BAID T A NEEER, HTS 24 L & LTS 24 VW5 T
A NVEFIZANSAL 7 ) 4 AOBEBICE N (Fig.3) . Z
N, BEWICE2BMOBIEIck 3 EEZTVRS,
DD, AL NDNT VABEFIERE= YL CEDH, &
WHRRSNEGEIIEREZEILTAEHEL TS, A
RA D) A RADKE L, RofE & HIEd LT
D, 1 FEL RSB L Z2/RETIE LTS 24 VTASAL 7/
A RFIFEAEBRNZ L o> TWw3B, —HTHTS 24V
TR ERRASAL T ) A XBE G, FHCRBGETE O S
BICeRE 21235 %, hoop HOEJKD /-8, 2
AND—%E Y — R L T\w3 2 ETas Lol
PMETLTwE I EDEKTIERVLPEEZTVS,

3. REAFHEELTO 30T EAEBIZETS Rk

25T-CSM DS ZEEE 2 ¢ 30T MAEHEE < 7 %
v b OBFEFHI L TWw3, 2L, W27 R8I R
Sl S S PEINTOAEETH D, 25T-CSM 13
Z D R&D ZH Tz, BIFE, 25T-CSM DA a2 A L%
REI23 24 LV CHESHZ B L TIOT2RETE 7Y 7
JU—FRE, 2FEHRET2ROMGTE2EHEFTH B,
WINOEGEIZYH, HTS, LTS HICEERD X 5 7% 2 Jim/E
tdH 2 W IFHHRDSHIETH 5,

SE X
[17 S. Awaji et al., Supercond. Sci. Technol. 30 (2017) 065001.
60 .
25T-CSM
40 | :

20+

HTS Balance V(mV)
=

N
S

2015.11.13
20

0 57770015
B0 (T)

25

Fig. 3 Balance voltage of Bi2223 insert coil as a function of
central field at the 1% performance test.
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Stress transmission characteristics of high—field HTS magnets using Yoroi—coil structure
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YOSHIDA Yuto, KATO Masahiro, MIYAGI Daisuke, TSUDA Makoto, AWAJI Satoshi (Tohoku Univ.)
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1. [ZE®IZ

SRS AE UG R ROREEE 26N TEY, i~/
FyhEOb T R NpOBE ) IEEE 7 Xy R &
LHTND. Lo, TGS, BB ISR )72
T =TI NBMER T AT, BEEHM ISR
Wb, ZOBEIIKL T, aA VRO REMZ 2D, il
D75 RGN 25 5H1EE LT, Yoroi-coil SN RRESIL
TWB[1]. AFETIE, NEIANLO ETIZENTEARRT
DHERD Yoroi-coil ffigL, /S0 —F AL 14EIZ Yoroi-coil
WG AL, ZNOEMEE L Ea kL, 1EkoA4 —
IN= U NEER T O, AV 3 OB IZ@<S T DK (a) Pattern O  (b) Pattern @ () Over-band
BN R A LA RO RARF LT Fig.1 Analytical models of Yoroi-coil.

Numerical model

2. R Ak

fEHT L7~ Yoroi-coil D& t% Table 1 (289, F7=, gt
T VOWiE K% Fig.1 (83, ARIEHTCIE, Yoroi-coil fifi
OXIARMEA LT 1/8 EFNEIERLIZ. $-, BEEa1
R LT, S LA JE T S A SR 1 O il T
IS AT D 2 L TR I DI EE S L2, i HIEE
DB ZE T DT80, ARG A% 293K 735 4K 12
BHL, EWBIS HEZFE L. aA2E, SNvr 7 v 7R
LU z WiiE 7 Mo —EiEE (38T) SIS Qb EL,
A VEFN 130 A OEFA DI T D Hik, ZIRoA RE SR
IEICEO T LT,

8

= & = Over-band
—&— Pattern (1)
seaidéens Pattern ®

g
P

g

8

3

Maximum hoop stress of coil [MPa]

8

3. BITHERRUEBR

A ANE T 28R 7 — 7 I T LGRS 1
DOBEfR% Fig.2 \Z7R" 7. Fig.2 &V, Yoroi-coil &2 LT 2
LT, BT DA — S SRR LD /NS R S Fig.2 RelaFionship between outer.radius of reinforcement and
BT, BEEa LR KT —F 5% 500MPa \CHIHITX maximum hoop stress of coil.
HTEMW DT — T, MTEMIER T 2R K7 — 7k

~
(=]

120 170 220
Radius of reinforcement [mm]

RIS R OBIRE Figd (1T Figd kb, 47— v 0
— N REEE V7 Ry hAEIRT Yoroi-coil HEiEAHEEELT- E 800 - = # = Over-band
Said, fRIEIE(500MPa) L FIZILED A, /o r—FaAf = b —&— Pattern D
JVEELZ Yoroi-coil EEAAERLIZ5G1E, WITIR KT —7 )% g 700 'x s+ Pattern @)
J173 500MPa Z i § 52 LMo T, T, iR £ e, ,
SBICT — 7 AR T B LT, BEE A A IR & & s R
NRBHNTHPCERV D EEZBNS. PLELY, ~7 ST PO oo
F M Yoroi-coil A MEET 5 RN A THHIL s ;
Ry YIRSyl g 400 A
BiE g 300 |
ARBFSENE, FHIFE (15H03586) DB A2 CRMLIS & 26 \ , A
DTHS. g
g 70 120 170 220
§ Radius of reinforcement [mm]
Table 1 Specifications of a Yoroi-coil Fig.3 Relationship between outer radius of reinforcement and
Superconducting wire type PLD-GdBCO-IBAD maximum hoop stress of reinforcement.
HTS tape width 4 mm
HTS ta i . X
Insulatilz)?lt?ﬁicckklileessss 012135 n;:z %%Xfﬁk .
Number of turns 360 turns 1. {E%K%‘]E\IJ‘E%ﬁ%'Eﬁ%?lﬁ*ﬁ'(gé&%%n'/J\%ﬁ{fkﬁ'Em
Inner diameter of coil 40 mm Wt FJEH : TE R E S —F% a4 L (Yoroi-coil)
B at central 12T VE T2
Frame and plates SUS316L DBAZE |, IR T, Vol.48, No.5 pp.213-219 (2013)
Operating current 130 A
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Influence of copper terminals on shielding—current—induced fields in stacked double pancake

coils and layer—wound solenoid coil wound with multifilament coated conductors

i SR, oK B (LR B K UR-HRDCD; WE #2 (6UK)

MIZOBATA Yudai, TOMINAGA Naoki (Kyoto University); SOGABE Yusuke (Kyoto University, JSPS DC1);
AMEMIYA Naoyuki (Kyoto University)
E-mail: y-mizobata@asl.kuee.kyoto—u.ac.jp

1. [XC®HIZ

TR B WERE Y (SCIF) DARIUZ v Vv F 7 4T A MU
A THHIENHIONTNWD, I IVF T 4T A MELTZ b %
AT LT Ay e~ L F 7 4T AL Nl B IR s b
TIXAY X B E L CHRNDERERE (54 ) Ak ES
. ZOFEA B IHEL TIZLH T SCIF MERSNS, &
TREAEEE L TR s SRR 2 O AT D5 A SR+
ENLTHHESBRDTEND, AL TIL, Si%G1- Doz
BEb~ LT T 4T A MED SCIF DRI A ZN THHNED
DR AR S AT I > TR L 72,

2. FEATEH

B EL T, B/ 74T A MEIRBRERM , fiAYF <L
F 74T A NEREIRBRERR . 747 A MR~ LT
T 4T A NEREIR RS O A B 2 -, Zhbo
WM TEINTREESNF T A r—%aA( )L (DPC) &
VL AR (SLC) DET VEVERLL . B N OB B
D53AR° SCIF DIRDIENEFEM L7, #AF IZIE 4 mm, JEX
10 mm, £X 50 mm O 1% D72 A LT 72 WA D
FENTZAT VN, PR LT, B OIRIL 4 mm, JEEIE 0.1
mm, BEEEDESIE 1.75 pm Tdhb, DPC, SLC &bl
AIVDONEE 40 mm, FBHEOF— Bk 40, mSHHOH
—U 8 10 ELC, BT, mE TR O OREIL 0.1 mm
LT BETIANOREARIIFE L E/RDEHIC LTz, SLC IX
8 JE A — DRI THLZLE T, DPC & SLC ZHERT DA
DOEEEK 12 m IZHiz TWD, BIREA I S —aL—Ta
VIBBETVCTREL, 74T A NI ORBHES, #l 1 0
I ENZ SRR EN SR E LI EE RO IRE
RAFPEIC LA IE L2 B[ 1]. RRR=100 OFROEHIZ HV -,
IREA 40 K &L T, 10 s T300 A ETHEMER., 2x104 s [ —
EDOERETL,

3. fEITHER

A VHUNZEITS SCIF ORFIZ L% Fig. 1IRT,
SCIF %% 0.06 T £725F TOREH % th~%&, DPC Tid, #ili
FORVIBAD 1.4x10% s IZHT, 72155551
2x10%s LHBMTIELS /g > TWNB, —J5, SLC Tk, Sl 123
WS HAYETENEI, 630 s, 700 s THY, SLC T
X DPC XV SCIF DOESEL[ 1], Sl DA M ks
RNTIFEA L L 72\, 20 SCIF OIS BIROH
FIKFL TN,

Fig. 2 \ZHM A O IR TAR K &7~ d, SR 12320
BEBM I TR A BIROBRE IR ORAD OIS
2, SIRF DB DEE DPC, SLC EH B IR SRR M2
AUIZKL e TND I ENbDND, —J5C Fig. 3 @ SLC Off
M RATEOEBRARK E DL, TANO T RO
(midplane) T ELEE S B 53 D 1A) & 03 SR L 2B LS A A
SNTXIR LR DT ZIMBERIMREAL TNDHIEN
DD, SLC OFAATIE midplane EAZ7ETHENALAS 8 73
HY, midplane 23FRFA U (2 22T) LOBER DR AZKELL T
WBT28, SLC CIEdilsin 113 SCIF OEEICITIEEA L B

&5z, —J7, DPC Tld, BEMNOMENXEETDHE
HIRTROLIT L, BER DR DRI M DIZPRES DT80
T2 217 HZ LT SCIF ORI EL 2D,

SiEE
ARFGE D —ERIT R (JP16H02326) D212 L0, —i6
1L IST S-A/_ROIHBIZEVITO,

S E Xk
1. Y. Mizobata, et al.: Abstracts of CSSJ Conference, Vol.95
(2017) p. 22.

Copper terminals
Without With
--B-- —— DPC
0.157”. -_——5 - - —— SLC
- DPC Copper-plated 2-filaments]
01k coated conductor .
£ B
T ;
(@) g e == —
0.05 - " =
PETEEN ™\ With and without |
- SLC copper terminals -
0 Coooc e b v b b
0 5x10°  1x10*  1.5x10*  2x10*

Time (s)
Fig. 1 Temporal change of the SCIF at center of coil wound
with copper-plated 2-filaments.

t=10s
! . — 1x10” A/m
(a)DVIXICt)hOUt copper terminals sLe e~ 23107 A/m
) __ _< 1 I
: N . s
(b) With copper terminals Diffusion of magnel‘zti(ijﬂufxt ﬁ
DPC SLC nd ot tape
[— P~ —————
1 1
1 1

Copper terminal
Fig. 2 Current lines in the coil wound with the copper-plated
two-filaments coated conductor at end of tape.

— 1x107 A/m

t=100s ——— 2x107 A/m

SLC without copper terminals

Center of tape b
Fig. 3 Current lines in the SLC wound with the copper-plated
two-filaments coated conductor at center of tape.
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Three-dimensional electromagnetic field analysis model for ac loss calculations of
HTS coils in superferric magnets
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1. IZL®HIC

FR0IR LY v rahay O E B IIKRICIT, miREE
oA VBIUSREBSEM BN R SN DI — 72 EHR LT D
A= =T 2V r<7 Fob (Fig. 1) AR THD, ki
Livrabay TR AT 2R AT HZENER
ENDTD, A= —=T <7 2y N 5 IR
oA VORI KFHl B LKL, AT LDOEEE )
BN DBLEIZ B W TEERRE TH D, 5B, A—"—7
R A A SNt 195 A AT RN 2N e A OB ik = N
I3 272D OB SFFAT FIEIZ OV THRET L7z,

l_llmﬁ{:’:%:’r)[/ﬁ‘x%ﬁmﬁnqqﬁ%‘:lf

A= —=T 27~ Fy MR T o miRBREa AL
DRV RIL, AR ND BRI L > THAET LS
(B OBES) LR LT gka — 73 U U TR AT D04
FOMBRES) 128> TR ED, ERBEEEIA L NO IR
R A IERT — 7 DIERIEME LR D R 2 52 T B,

BFEETIE, aANVNOIE—R KRB DA Nk — 27 D
WA 5 2 D BT+ 0 /N EWERE LB E A Db o
TR BRI  SMBRESR AiaA L B LOkE
— I DEET DG DR S D DA N DBNBIFIET D85
B ORI EZELBIKC LI I TREAE LT, \_@{&E@ﬁ
LIRS REATIC Lo TR L AW R R ARG L I
733‘721/‘\_&%5% LT, fﬁ’i9~70)#1"§ﬁ/ﬁﬁ$>ﬂ%ﬁ@%%%

ST DN T A VBB I I L2 A
JVIEEE R EZ /ST A= L U T RS AT & i L7,

3. ZRTEMABTICEIRRBLITE

M AR IR R REAR TR U, BB R S KA = %k
E%Mﬁﬁ*ﬁ%Tﬂ/[l]f&ﬁﬁﬁ L7z, ZOERFRENTET IV

T, HE ATV BLOGHE R HIE O 7= D BB R 75115 %
WHLTRY, /EROMITET LD 95%LL EDOTHE ATEY
BB SRR S TN,

F BB R E D0 | m IR DOE
R E-BIEIE J RO BERRIE B B I OB EIINA JE
PIRTFMEE | SRR O ERAB S G DR TERE F I FE-SNT
ERELTZ[2], ERALHERE Fig. 2 1R T, /:Eﬂtd)if
E-J T n [HEEF M E>TEBL, WA EREE J. B
LU n @0 B Bl FEEb D ELTZ,
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Fig. 1 Isometric view of a superferric magnet.
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