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Packing Drawing Stacking Rolling

Fig.4.1 Schematic drawing of the [abrication process [or a Bi-2212/Ag

multifilamentary tape.
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Table Gaseous composition released from a tape

Composition  ( xg/q)

i 4 CO, O,

Before degassing 4.21 0.23 223

After degassing 0.48 0.08 1.63
Before degassing Oz

Bi-2212/Ag multiflament

Mass Spectrum (arb.)

400 600 800 1,000
Temperature (K)

Fig.4.2 Quantiative mass spectroscopy of released gases from a Bi-2212/Ag

multifilamentary tape with increasing temperatures.
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Fig.4.3 Effect of degassing on the cross sectional distribution of knoop harness A

for Bi-2212 multifilamentary tapes.
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Sausaging in lateral direction

= { [Present Work]
F i Press without sausaging
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Diameter of wire before pressing (mm)

Fig. 4.4 Relationship between tape widenning and sausaging with various pressing

conditions.
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Fig. 4.5 Longitudinal cross scction for a Bi-2212/Ag tape with 19 [ilaments.
(a) rolling (b) spread rolling
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0. 25mm
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Fig.4.6 Cross-sectional view of a Bi-2212/Ag multifilamentary tape.

()19 filaments (b)55 filaments
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Fig.4.7 Comparison of V-I curves for a Bi-2212/Ag tape processed by spread rolling

and conventional rolling.
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Fig.4.8 Magnetic field dependence of J, for a Bi-2212/Ag multifilamentary tape.
(H//tape face)
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Fig.4.9 Magnetic field dependence of J, for a Bi-2212/Ag multifilamentary tape.
(HL tape face)

71



0.8

0.6
0.4
Volta ap 40mm
4 2K,
D -
-100 -50 0 50 100

Angle (deg)

Fig.4.10 Angular dependence of J. for a Bi-2212/Ag multifilamentary tape.
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Fig.4.11 V-I curve for a Bi-2212/Ag multifilamentary tape

before and after annealing.

0.3
Bi-2212/Ag multifilamentary tape
g 0.2 i
& O
E T
Before annealing

2 T =79K

0.1

0
0 50 100 150 200 250 300

Temperature (K)

Fig.4.12 Temperature vs R for a Bi-2212/Ag multifilamentary tape

before and after anneal ing.
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Fig.4.13 SEM image for a fractured core surf ace of a Bi-2212/Ag multifilamentary

tape paralell to tape face.
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2 um

Fig.4.14 Cross sectional SEM image [or a [ractured core surface

of a Bi-2212/Ag multifilamentary tape.
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Fig 4.15 TEM image of a inteface between Bi-2212 and silver sheath.
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Bi-2212/Ag 19-filament tape
4.2K, 0T
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Fig.5.1 Effect of bending on critical current density for a Bi-2212/Ag

multifilamentary tape.

Bi-2212/Ag 19-filament tape rd
42k,0T g
E=0.1% ::C::E: E:EE::Z::
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Fig.5.2 The voltage V vs current I characteristics for a Bi-2212/Ag

multifilamentary tape with 0.1% bending strain.
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Fig.5.3 Bending strain vs n for a Bi-2212/Ag multifilamentary tape.
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BUBZROT — THEM IOV T IRFAREITo 7R % Table 5.1 ICFEDTTRT,

Table 5.1 Mecahnical properties of Bi-2212/Ag tapes

Yield Stress Tensile Strength Young's Modulus A
(MPa) (MPa) (GPa) °
Monocore 39 53 16 2.0
19-Filament 55 68 19 2.8
55-filament 62 7 24 2.9
Silver 20 120 10
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Tape Coill

Fig.5.4 Surface morphology for a Bi-2212/Ag tape insulated by a ceramic paper after

partial melting.
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HoT, MBIRT7TNVIFTIIZ, LA |ILTHBRICHASIA TS ZOMDBEMERD I
HBEEZ D BTV IFR=—OES %, Table 5.2137RF . £ 7 3 v 7 ##ix. ALD,:
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Table 5.2 Content of a commercial ceramic paper

Ceramic fiber Pulp Resin
Al0, Si0,
wt (%) 60 35 5

Ratio 60 40
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lonic strength of oxygen

Fig.5.5 Relationship between ionic strength of oxygen and thickness of reacted layer

after partial melting for various oxides.
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Table 5.3 Content of a high purity alumina paper

Ceramic fiber Pulp Resin
ALQ, Si0,
wt (%) 70 25 5

Ratio 99

Fig.5.6 High purity alumina paper

WHZIIZBWTH, €7 I v I R=NFN—RBEREFHHTEN, ZLEOLN LV, iEHOL
FIy I R=N—FHOEHELIR L TELLHBESINTVDE I LT 0 5,
VLEDOFERD2S, UTTIRABEMET L I FR— 2l L., 24N EFREL 7,

Tape Coil

Fig.5.7 Surface morphology for a Bi-2212/Ag tape insulated by a high purity alumina

paper after partial melting.
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ANHLTLIT (M)  ®RATLIT BIE) Thor,

Width 5mm
Tape Thickness 0.25mm
Length 3.5m

Inner dia.15mm

Coil Outer dia. 45mm
Insulator Alumina paper
-13
c 751A(10 Qm)
Yool 400A/mm
#y 'L(:enter 1.3T7
#H 1.9T

Fig.5.8 Specification and photograph of a single pancake coil.
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Fig.5.9 Relationship between coil load line and J;, for Bi-2212/Ag

single pancake coil.
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Fig.5.10 V-I curves for a Bi-2212/Ag single pancake coil with increasing backup

nagnetic fields.
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Fig.5.11 Backup magnetic field vs I, for Bi-2212/Ag single pancake coil
at 4K.
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Width 5mm
Tape Thickness 0.25mm
Length 3.5m

Inner dia.15mm

il Outer dia. 45mm
Height  45mm
Insulator Alumina paper
-13
550A(10 Q -m)

Jco" 210A/mm 2

/10 Hcenter 31T

#oH 3.3T

Fig.5.12 Speciflications and a photograph of the Bi-2212/Ag

stacked pancake coils.
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Fig.5.13 V-I curves for Bi-2212/Ag pancake coils without backup magnetic
fields at 4.2K.
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Fig.5.14 Relationship between coil loadline and J_,, for Bi-2212/Ag stacked pancake
coils at 4K without backup magnetic field. H: maximum magnetic field,

H,:maximum magnetic field perpendicular to tape faces.
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Specifications

Width 5 mm
Thickness 0.25 mm
Length 6.8 m

Innerdia. 16.5 mm
Coil Outer dia. 44.5 mm
Height 12 mm

Tape

Turns 72
Insulator Alumina paper
/ 664 A

C

Fig.5.15 Specification and photograph of a Bi-2212/Ag double pancake coil.
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Bi-2212/Ag Double Pancake Coil

v H omer 1-76T
| = 664A
|
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>
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0
-200 0 200 400 600 800

Current I (A)

Fig. 5.16 V-I curve for Bi-2212/Ag double pancake coil at 4K and self field.

Table 5.4 Summary of the test before stacking

ceme?t RT ICat 4K CheCk
<DPOOT> 53(x10T) >300(A) Passed
<DP002> 50 >300 Passed
<DP0O3> 53 >300 Passed
DP004 43 420 Not bad
<DP005> 53 >300 Passed
DPOOG* 51 >500 Passed
DPOQ7 12 50 Failed
DP0O08 55 20 Failed
DPOOS* 50 >450 Passed
DPO10* 45 >450 Not bad
DPO11* 50 >450 Passed
DP012 55 20 Failed
DPO13 55 380 Not good
DP014 53 650 Damaged
DPO07 . too much melted
DP008&012 : poor Melting
DPO14 . Damaged during measurement
< : Magret A
% . Magnet B
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5. 3. 2 B NVOFEEEYE

Fig.5. 171234 VHBEK L RERS O EBOMGRE =T, BER21TONY 27 v 7S
FT] TUEDOHESG Y I/ VB MIRESEEI L E L7, BIBITRRZZELIIZT Y T usy
=% 34 )NVTiE, 20THTIADBEY L-EREVH L, SEBRIELZIA VIZTERELEL
THRIEOERMZHE L 213, HMU»OHEET — 7 (Kapton) 12X A 13bF E@EET MR 5 =
EWl L7 INEDOFHEND T MEBTNIE, 22 L bBMOREIRILS | #55MPa, EFET
210AREE T, TELBENRERIZT TH S, Fig.5. 17TOFEHEELSH. 2000BERD I 4
VORERESZIIHL2TERBO O NDE, 72, I/ VORBRIZAEULE (v sy r—
FHRECTSM BMBLTLDHT VRBOEMIPFETERNI LIGD D, oT. FHFET
2, mEREGT4MEE LT,

1.6
1.4
1.2

0.6

0.4,
I = 200A

0 2 4 6 8 10
number of stack

Fig. 5.17 Relationship between numberof stack and generated field for Bi-2212/Ag

double pancake coils.

TANVEDOEFITTIANVEEKICEV O LR LEMZ 2HERD ELETER) — Fo—2
ZvbEl, IR%ES52=y PEFITHWE, &ER) — ey r— EORMIZAEOFH
BEEL. TANVABEATEE L2 ZTOREKICL o TV —FBOEFIEIIZ60 n Q LK
D1 /20 ICRRTE, 72, Bt — FICORABRICELYBIZET — 7HREBV. 1) —
FERSD»LOREKTERTEHEEE L7
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4 EEER /N r—% 34 )VidTable 5.4 TRLZS8BO A VEEEL., BT T2HEIERL
7o ERHLZIANVIZLTOED,

W kb A DP001, 002,003,005 (LAF. Al,A2,A3,Ad& 5 %)
77737k B DP006, 009, 010,011 (EAF. B1,B2,B3,B4& ¥ %)

ZI34 ik, BFEOEVIRICT2LMEBL, FHES LRI, BET—7TldbTamMEL
720 T2y IANOBRNEICIIGEEL*ZRE L CTERAGLEEL. 24 VEAKE OREIZIZ
BTEM L BRI CENR - TR F UBAE (R91¥vAh 2850FT) 2 KM L7, BEEKRFIIE YT
WY —2BIIBRNABO Y - TR T2 312, BHY) — FAEBICOEY i, +—
Nt —VOREBEYH T TE=ITEAERE LT

5. 3. 3 NvIsT v THESEZLTORERFE

Fig. 5. BIZRAELIM VONBREEL#TE . 72, Fig. 5. 19ICBB A VO V-I¥Ex £
EDTRT. v ivk A, BHIZ, BRAFHERL, WThoRBIIBWTH, BRIV - F
MmDBEETIMMEL 2L I, BELC#HBNTIIA VY75 Y RAILL2BEERRE, REE
EFHAENTELT., I VHICBEF 2 EERERFRB ORI LD 5, EBRY) — @
WMOBEZHET AL WMADEBBINIBETFEEDOLL EVNHEREV, EF TNy
=X VOUEBIZREEESZDOLNZVWI LR, ZOEIERY — FIdERY - F
TRAELTVWAREEDEELEZ M b, v b BTIZ480AF TEEL. T4 VH.L T3, 1TOR
BRETEDR L. 70, ¥ ivh AIZ400ABERF T STORSRAEXRER L. T4 VEHITV
FTHOFEHIBWTHIZIZEEETEBE D D 0.625T/1000 THAHZ ExBEL, $-ERER4E
BB IANOLRRUTHRICEE SN TV —F A U4 0TEBY, 7—7HE
WEELHESRSOEFBILIAIDLEEZ NS,

DEDHER?L, BELAZIANVIESTOECEYDLDIEEN o7 EZOND, LT
Tld, TNEZDODIA NNy 7Ty THFH CREFRBRELITo B RICOVTRNRS,
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Coil

Turns

Insulator

Mechanical support

Coil constant

Brass

Jomt

Specifications

Inner dia. 12.5 mm
Outer dia. 49 mm
Height 556 mm
Double pancake x 4

288 (72 X 4)
Alumina cloth
Epoxy resin

6.25mT/A

Ador B4

A3 or B3

A2 01 B2

Alor B1

Stainless Steel

Fig.5.18 Specification and a photograph of Bi-2212/Ag insert magnet.
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Current / (A)
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~B1
100 200 300 400 500

Fig.5.19 V-1 curve

for a Bi-2212/Ag insert magnet at 4.2K without

field.

Current [ (A)

(a)Magnet A

(b)

(b)Magnet B.
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5. 3. 4 Nyos7yvTESFTCORERFN

Fig. 5. 201 ICB W21 TNy 2 7 v 7= 7%y FOBEEXR T, DT 4 v MIEBEM
BEMFREFT OIS Ay bV S —RICRBEA TS, BEEYT 4y P ELTRRE
HEREEOESH2.T*RBETELR—DT T2y FTHb, 74y MIRO X HIZ4BED
ERFAT Ay PTHEBE SN, BB I6lmDENKRT % H 2 (N, Ti),SnI M LHEEINT
WwWho EBERTT A v MRLEKIHHEATERS N, PLT2ATEEFHIREETES, 20
X7y PORBIA VO SHIZAANIC. IO L ) ICEHRNEMMMD A > H— 727 —%1F
AL, BEAN) T L2 FEL THREHRE 4. 2KIZR > THIEEIT o 726

rt Magnet

Fig.5.20 Schematic drawing of a 21T class superconducting magnet system used for the

test of Bi-2212/Ag insert magnet.
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Fig.5.211290 4vk ARUB®D2 1 TIZBIAV-IHE4*TT, IA5. AE & H250ALLED
BEREGMBEELRLTBY, v 3y AlZ281A 7 %vh BIZ264AISE L7 8512, 70 490 A
DX, BFITOBRRERERICRET 5 &£, £9951A/mn? (21T) 12D ETAHDTH Y, #
BN EFEEBDOLIANERDERERE (J,;) TI28A/m* (21T) THhotzo T/, 2ITICH
WTIR, TANVHFLTOREEFIILITTH ), Ny 77y THS L &b TH22. 8T
AREELZ, Thid, BEZEII Ay FOREREFLE LT, HRTHOT2RT*RIBLLDTH
5o BB, W7 Fy PED, 2ITPTROIKREZLEEVPREL/ZDIEZ IS LFLIRE SR
RO —FTANTHo>T, BHEBETOT T 3y MEBRIRNY I 7 v THBO L WIBES LR
), BHFIOREORKEB CTRESLI L 2HIBTE, /-, B IIMbo - ER IR
AT21TH, 281AEERE IZ60MPallE L7, SHIIRIEIORE RO 2 EDMET. BMORBRKIEH
EIZIZE LV,

Wiy A, BRI, 2ITHR TORBRDBREII, Nv o T v THEGEHEA VKT S50 V-IF
HEAFM L7z TORER. EROIANTRDOON/L ) RBEHENICLZ2H5EHARIIFE L BT
EhY, SEABRLZ I NVOTWERIBEIZZHETEIBRETHEI EVbhr ol 2
B, i AlZonTIE, 2ITRTORBHIIE LWLV VI RABRE L, TORR
#Fig.5. 221277 %

8,000
42K 21T 1,=281A |
Magnet A #q Heenter =21+ Y
S 6,000 Jooil =
-
o 4000
()]
S
©
> 2,000 A3
50 100 150 : 200 250 300
Current / (A)
(a)
8,000 ==
42K21T Ic=’363A U

; 6,000 Magnet B jlo center — i 1
B8 coil =
>
% 4,000
S
S

2,000

. B3
Coil
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Current / (A)
(0)

Fig.5.21 V-1 curves for a Bi-2212/Ag insert magnet at 4.2K with a backup magnetic
field of 21T. (a)Magnet A (b)Magnet B.
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Fig.5.22 Training effect observed for Bi-2212/Ag insert magnet at 4.2K and 21T
backup magnetic field.
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o (EoT Wk BEMNL-—Z VB LERICEVWRENBONL TSRS H S, ) B
BEINZIPL—Z Y FHREIRFILREV, BEOEBRBIREY 4y FTHESINS T
L=V VHRIE. BRENDICL > TEMFHMPICBIE, ZOTRLE—ARIZED > T, B
MBI F$5 (EBRFRD T PEVIOMN BEEAASEBELE 2 2) EE2LN TV, o
T, b= U7 %R0 BT 228D, BMEIRBICEEIN, BELTWES 2L 2o
T, BRI 2B LEZONT VS, /2. TOHRIZ. BE2EHBEETDHS, toT. &
EEESh/ L - 7RI, HREEI2MHBIEL, BEIIKREZVWI L, T2 BH0
BEPHTELBZRIFINF—TIX, T OBVEAMO ] FETESELLEZERIT0, - T,
BEXN LSV VHRERRD AN AL TERT 51213, R VEBFHL VDY
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Ehhb, 2B, BREM»OFEINZ HEEFEIZ500~600ARETHB DT, SEIE
EESNZ28IAL VD) T d, COBBTHEMNBHFORO ] OH1/2BELBDNL, T2 7
7 ik AZ DV TR, 20THR T, 2000 V22000 & HIIBWT 5 T EOEFRBE % £t L722%,
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HRIED ] AEFKE CE LTS, ME SN ] ORBEAFIE. BRF— 7O
REMELIZIZ—BLTwA, $72. J MBI/ VR THESNABRE LTRER B VE
TH ). BALMBEEEEERNE I VL LTEAT S ETHHRETH 5.

2,000

Magnet B 3 =
1,500 S 33
3,
= )
= 1,000 i
s !
ﬁL)
500
0
5 10 15 20 5
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Fig.5.23 Dependence of J. and the generated magnetic fields on the backup magnetic
fields for the Bi-2212/Ag insert magnet. The solid lines are the load

lines of the insert magnet. The broken line is the guide for the eye.
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5. 4.1 VYL AFIAVORE

VLA FI4VoOREENIZ, NMRRPMR | Sl tYBEE~ S 2y BT AE
WCHLBEESNBY—LEGERETHI LD S, AHFRICBVTIE, AfFEME, Y72
REBEEEET —THRBHTYL /AN 2y PEBRUREIE) DEBRTLI L E LT
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VIIBEN I —HFORENBESH TH 5 Ih, AICEERLTE(EET 2w, L L. K
DEMENRA LB IELRY, X7 % v F &kt —BIIBTERAVEBTILENH L L,
BLROWT—7HBMA VL A FRICEBRTIENOMERZE, 7ot M LOTH /- #EE
LELB, LA2L. VL /A FMEEMPERTENT, KABRAA v FEALEDEL I L
W&o T, ZHMORURENICYH —TEELHEBLBLIENTEL, ZOKRARRAA v T
WKOWTIIREITTHLAABRSEZI EEL, UT T, UERRZIILZEROFTTRIELAY
LA FIANVDORERRIZOVTHRRS,

5. 4. 2 VLA FaA VORI EFE

BT — TREM I, MEBKOT AR FEFBVD, VL /4 FRICE EEICIRK
EZEETH), AFETIR, 7T-7TEREEFRTREZITHIETT AR PHEECL, %
BIEEFXBFHITHI LI, — RISV L A FEEZTIEOBMOMEREKIZ. &
T—7RIDLTFARABRDIZ) PEHTH S, LoL., BRILYBZERTHVERERERE
EHRIDETHEHEIE, BFABTRRZL)IC, BROBRKEILAIIE T — TRIZRE
ENb, ThIIBRLYBRERTE J L2 ERT A 7201003, BIREAT 7 ORE(L LA
YARICERTILENSHD, ZOLOIREER TV A2 EOEMMMT &, R EBZERR
HCTORKEDBERRORNF 2 EAEHLETHETILENHL7-DTH b,

VLV /A RIANVEEETBIIHoT, TIFE—IRBELLDZDOHBV L /A FinEiDER
LB TOEDOEST L, BEBOENTH L, TNEBIFHIZEBEM DT AR MHEANASL
FThiEL v, fEE, AIB TR =2 W2 ETEENICAVTWAEHOF 4 Xt
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MESmm., ES0.13mmTdHh b, AIEITHRRAL I, Ny o2 Ty TS BET D21 THRBGE<
TAry FOMEEMEEZEETLE, VL /A4 FIA LOMNEIZAOmIA FTICHIR SN 5, BT
534 NONES 18un, & S280mmE L TEMOFMMET 2170 7R, COKEXELT — TR
DMAEDLETIIEER LIMFEIELCEAMTHL Z LD o7 2T, BHIEEBKO
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%) OMAELN, J WRET 2 & 3000~4000A/mm® & . TR O SumlF OB & At D 7t
FEAME O 7ce KT, TARY AN S T B0, 2. 3ol DM % AR HiE T 5 4
e Lo COBEDOT — TEKIEHI0. 48un & 7 0 . WIEFHIRE Tld, A TR~/ 8 7 —
FOANEBIEFRFREDHRAERMEIFEONLIZTTH S,

VLA RIANANOEROE LANIIE S 2on, 1E10mnO SRR E TR E L TRV, SREAMR
EMMEIZ A NREBOTANS — 2 RN - HFML, H— 5 — > OEBRRET, B5E
ANBAL B | BB TR S ARG & L7ce B, MM ICIEEFET OV I S RgM T — T %
Ebe&H XL THW, ##&7T— 704 4 ZI13F 7Ton/E £0.2mmTh %, &M OIEHL T — 7R
D3IBEL Lo TVAED, THET—TmMZT TR LT — 7 MmOMiEd LS ETWB 7
OThbo EAKMIZIZ, #HBET— T2, BT LI RZEF—7OTil (2.3om). Wil
0.9mm) KU—2WD 5 —>O7—7 LM (2.3mm) (HE L. BURET — 774 K& 202
IS Z DT DR E L7 iEo T, k7 — 7OIE A 7% &£ 6. 5mmlb ¥ ThH b, K& DI
DN, 7= TWOPLRNFEEZH LA Tk O 7 — TR E L7 Fig.5.2412 v L/ 4 F&
MO % 7R o

Fig.5.24 A photograph of solenoidal winding using a Bi-2212/Ag multifilamentary

tape with alumina tape insulation.
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AELZVL 24 Fa4 Lo 4 Zix, PEIond/t 246, 5omE S 86mmé L, 244 — ~ x 14/@
TAE336% — . A H A ZI3IE2. 3om, E 0. 12mm, RSH3Bnx 4k e Lic. £/, BER
FizvL /A FaANVOMImIE—FBEE L7ce TA4IVIIEHBICHMNE L fE L 7%, RO
FVIRF Y RME R915ab W-67) TERK. /S0 —F a4 VOBKE LRI 1 VRSN
HWCEENOABARE L. I VKEKE ORM Y BE, PREME L WS ICEN R (2
y4¥xab 2850FT) TE®R L7 Fig. 5. 51 CRIELAV L /A FaAVONBERTEE LD T

T o

Specifications

Width 2.3 mm
Tape Thickness 012 x 4 mm
Length 35m

Inner dia. 12.5 mm
Coil Quter dia. 49 mm
Height 100 mm

Turn 336 (24 x 14)

_—

Insulator Alumina cloth tape

Coil constant 5.4mT/A

Fig.5.25 Specification and photograph of Bi-2212/Ag solenoidal coil
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5. 4. 3 BEFH

Fig.5.26124.2K. Nv 72Ty THSGEZ LOZHETOV L /A Faf VOV-IFMEE R, O
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Fig.5.26 V-I curve for a Bi-2212/Ag solenoidal coil at 4K.
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Fig.5.2712V L /4 FIA VOB E R r—F A4 WV EEBLTRT, B9 b, VI
)4 FORBSAIIFEECHETH LY., —H. Sy 7—FI3A4 Vi, aA VvoRREAR (2
A NEHR) ITBOWTRARSVPERIIZI—E T2 (TABLIIK LTERNFR) &b
BB, SHE. NS —FERBTABICOTPICT e E LD LHEET 4,

H/H

* Pancake

-60 -40 -20 0 20 40 60

z (mm)

Fig.5.27 Comparison of magnetic field dependence on the position in z-axis for

Bi-2212 solenoidal coil with pancake coil.
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Fig.5.281220 VL /A FIAND2 1 THTOV-IHEZTR T, @25, 12924, I A
DREEHESEIZ0.5TTH B Z ENFTHhb, THiE. BHOLOUEIIH LTHILAEEDETH
bo BMAROBOHENTHIFIERE TR WERE LT, —FIZALEBET L2/ VD
KEEPNRUrF—FIANERBLTRKEVI E, BHORE D 4nE SV r—F EHBLT
IRV ERENELOND, 5. BUBEHFATIXRTE22EL T, HEMLEEZT>TY
CUEDVHBEEZ D,

10, 000
4.2K.21T
1A/s
8, 000
I,= 92A
S: 6,000 #o H:en!e('= 2 11
= Jooy=28A/mm
=
[0
8 4,000
©
>
2,000
0
0 50 100 150 200

Current / (A)

Fig.5.28 V-1 curve for a Bi-2212/Ag multifilamentary tape at 4.2K in a backup

magnetic field of 21T.
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Fig.5.20l2V L /A4 FOA VOHBMD J ENBEFOBRE L EDTRT, BEIN T,
DHEBERERIIERBMIIB T2 J OBEBERFH L IZIZ—HT 25, BRBATRLRLETAK
EVEMICH D, CORRAELTIE, YL /A FIAVOEBEIZ, o/ VOBAMIITLT
T THEMOBETHELF > CVERHDVH )., £0/-0, 7— 7EHICH LTEEF@IIMD
BEBHIKEL BT, BBFTORUNBETLTVE EEZ TS, 5%, BEXBOFES
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B LB,

DEDREMEIZL > T, WEREIZE o TBI-22128 87 — THR@EM B 7-vL /4 Faq )
TRETEHIELEFKIATE L, %I, ERFEOUBER I/ VORRILICL ERAMER
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1,500
Solenoidal coil
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0
0 5 20 25

o H(T)

Fig.5.29 Dependence of J, and the generated magnetic fields on the backup magnetic
fields for the Bi-2212/Ag solenoidal coil. The solid lines are the load

lines of the insert magnet. The broken line is the guide for the eye.
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ERRATTOKELCISET B, 207, PCSIAZ-AuBLD &L ) (ZB{ZEEDEVHE
ERTHIELREETH)., TNCLoTHANRZAELS., VAT LARH*EHIITE2,

on- __ = “ld ng

Sol

Solenoid

Fig.5.30 Schematic drawing of the Bi-2212/Ag solenoidal coil with a persistent

currnet switch.
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Fig.5.31 Comparison of magnetoresistance of Ag-10%Au alloy with Ag.
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Solenoid

PCS

Heater

Specifications

Bi-2212/Ag

Width 2.3mm
Thickness 0.12x4 mm
Length 20m

Tape

Inner dia. 16 mm
Outer dia. 42 mm
Coil Height 42 mm
Turn 144(12x12)
Coil Constant 3.3mT/A
Inductance  0.2mH
Ic> 100 A

Bi-2212/Ag-Au alloy
Width 2.3mm
Thickness 0.48
Length 1.2m

Tape

Non-inductive winding
Coil Off-Resistance 0.05 Q
lc 30A

Manganin

Fig.5.32 Specifications and a photograph of the Bi-2212/Ag

persistent coil system



5. 5. 3 BEFMHE
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Fig.5.33 Operating sequences for the persistent current switch, demonstrating heater
power, temperature of the PCS, applied current, voltage V1-V2 and V3-V4 in

Fig.5.30, and trapped field in the solenoidal coil.
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Fig.5.34 Normalized magnetic field vs time with a trapped
magnetic field of 0.1T at 4.2K.
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(b)
Fig.5.35 Normalized magnetic field vs time with a trapped magnetic field of 0.066T

at 4.2K, (a) linear time scale, (b) logarithmic time scale.
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