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BzEEZ., (1) F1E88&EEk. (2) BENE2EBEEE. (3) 3k
BEHENE2 BBCER03 BEABHSW AL, AMEHNEELTCVE 1 THO
MR- VFRAWEILEBTELZDOR (3) FBENE 2 BB REEKDOATH
23, foC, BREEVPEVED, UTTARX TR 2BEEAERLTIO
BEobLD LT 2, COMEBRERCAT» SHIBEHMT 2 L vy y 0B R
WHERHMEDOENAERPMCTZLIIERBRSTENS. BREAOBA, CO0&E
RPEBEEERCHL2-DBENREBRIEISR Y, 2TV EFHBOERY
COFRBIcE - THARIERE 2. —FH. ERXBEOEMNEZNMH T HEEHrLrS. T
BMEEZNBCANWALRETCHEAZL LT OMPBOMBERERET B ENBTE 3,
B[Sy TORETH %, MKy — VPR, OO R VWIRE 2 F
BLTVWABKA IS v 7O—RBEZATHEV, COLIRBHEY—LVFEOD
BAARBREVWR, EBCERPRNTVWEATH S, BEEY— LV IFZHN 28
ROBERERBREE (Jc LFEN3) THEEINS, BREEMNIc 28
ABEMERIRE D Ry, T2EERE2EI. COB, BREKREREE
b, FEINACERBERRZIBET 2, COHET, ERBRIZEER. Jc 2&F
BALHBERGRETHENLTVWE, COBERRENRCBARIBIEALEROX
BHREER S, $-ZHPNEEE Y~V FTRARPSBRIBALCER VL
H»COBMAKREEZRBTE RV,

SEHOLDHES2 a0 HBEEREEXL., RERCETRAREE. B % HM
LiBoMBEORBAHE2N2., 2 - 11KERT. BHERHHOXRT» SEBAL,
AMEIFS Bp KETZLEHLTHE I >TBp KETHETRPLOCHE
BREALTOVWEOWHEE, 2 0 HEFNERINTCOIERBEET LI &L 3,
BMRvy—rFELTR, ERTHBLIUVERMBE2ZRL. HERAES. p %
REL. ChEHREETNERV, Jc PEBIEERT - LRET 5 &,
curl B=po Jc OofEd» o, p &

P=Bmn _“uo Je (2. 2-1)

ERDOENDB, I Tpo REFEOFEWMETH S, Bp id. p 2a KBEEHR
7EEDOBn ELTERDOSN B, (2. 2-1) PS5, Jec BPREVWBEFBVH
BrBEfTEs, FRRAEEZNILSTELZIEEDD» B,

e~ dic, ERBERIVMERHRECHRLZ D, Jec OED. £
ThicE>BHEOBAR. ERoRAE L EZ V2 —VIBLEE2F &R T, D5 HF
BRIGHEEEE (Pb-In-Sn F%) 2B & T REELRR X>THLT 3, 4.
BALPOERNCHEERCHMPEELERATI MEI -7t &d 5, TLTIec
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Bn>Bp | By | TBm
— {
!
Bm = Bp i
, I
i
Bm < Bp |
\\7 : 4/
-a 0 a X
> e
p
M2. 2-1 SBEI3ERCABEEBr 2XEIELTEFTAMLALE 2D
Wr m IR 52 H

B AJe Bidgdbd e, 2RABEELERAT? ¥ldE2 &N 3,

AT2 = pgo Jec AJe p2 /3 Cv (2. 2-2)

FRRBEICBANF-EBEREMY (K2, 2 -18B) E2VWTDOAT?2 OFHEEE
RTdHs, CCTHMBREAXZRELTEY., Cv IETRIEBTHZ, T

Je DERBET: FTEECEALTRBLTEIEHRET S E, AJce ATI
HWT

AJec = Jc ATl / (Te—To) (2. 2-3)

EREND, TITTo BYVPHEETHS, bL2ERNBEELREAT?, YUY
OBEERATI FoR&EFIhIE, S5 BELRREES. BRICRFRELRR
KZ2, COEHBRIALEREEFEN2BETH 5, ABcBzEEodc
BESERE (BEmi) CRBATZ LS, HMEBRBEIFENE L H 5, M
BREOERICABIBEEZZT oML, BMERAE XD B¥ML. Ch
KHEWAT2 BEMNT 5, BEMEIES2RZHAT2 >AT1 BARBIE R
Bfj wElLcbtas@cdh, chirk (2. 2-2) . (2. 2-3) ZHV
T. RoLH>kB5XLo5h 35 6.7,
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O.L 1 1 1 ATi‘Ti 1 1 ¥ 1

0.3 —
_
0.2+ -
a

0.1 -]

0 [ S S N A R N 1

0 5 10

To [K]
M2. 2-2 WaREBICBI2Bl] OBREKRESE
(NDTik-2PVWTOHELER)

Bfj = po Jec p
= {8po Cv (Te —To) } 172 (2. 2—-4)

SBEREEELLUTNTI 24, HFELABL] OBEHKEEE2R2. 2 -2 TR
To NbTi O¥HEMEICIETe=9K., Cv=55.6xTo* Im™ K ' 2Huwk 3,
FAEERS SNTI OB HO.4ATUTEITREELBWI EBDME, 2ED.
(2. 2-1) XZ2AVTYy— W FERFLTH, AMBIBEL B KB LRI
MESBATIEREN S, Dbt~ iBALXEAERTE. (1) Cv O}
M. (2) Teo¥m. (3) WL (Bp oRD) Vo hBENE (MBREE
b)) BEAS5h %, (1), (2) cPLTR, BLvr2@8EEkovEcdo,
EABEEROPN TR IOFHEILL>TRKERBT] OWMBEDT W, Ld L,
BREREBINAESEEBEEAETIETe P9 0KICbD, Bfj OHMNMBED %,
Te B9 0KODBA, OKOBEEHEL, (Tc —To) 72 i34.2{5L7% 5%,
MBALEELELT—RBRicHonTWEDN (3) Ot TH 3. BAESD

B, EBRCREBRBH S, 250, BREEKDOEEOD1 /2 THsa%2#A bl
LRV, L. p Ma KFET S (AWMMBESBpIcES) ETIc, HMEHE~:
HIEIRBRTHE, ZOBIp P —FHEIHE LD, AT2 >SATL ERBR3EH%E
EWMEBETHORBERGELRCR S, > THAHMB Y B &S 5 & TIRBIE
B2ECIRINE 2D LETREETH B EBHFEAZT10, ULhL

Bp UEORBIcH L TRBEBAERTER VI LRECRNRLBEDTHD., &
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ODEEAEDHIA Y —VFBEBETERWIERHALTH S, LoEBD» 5.
HEE— LV FOBRBREBSALER X -~ THBE s TEESS . BER
ETREENNTIFEBEELRAVWIEBHShER -, EIAPBEFEEERE
Kit. BEHe 0BT Ehrbn 270, BRCH L TRIABHFTE 5, BIj
bk omMI B EBHmonTVS I, xS cHigibicky, XKL
CEBANDBOKTFIREINTWMESH 212, LhL. ZOHEBRILLOYHER
BREBSDOTHRL, BEEY— LV FOLEFEACRBRATHTHEEEL SN B,
HBEEYy -V F2BREA0BCHELLBAE. TOoRBRBIALER T
STHHIENEZCLEPPEL D ENRoTte FITCuEFLBAL EV-EERE
BELZEMAMBE LU CHEALABHEENRE S P EZRITT %, Cu dlbTizlt
Berel, CuofTiE, MERBAOHEIN100 0ELUEEV, FHBAOILEK
M. Il 00 0BEEEV, [>T, MERESRELTCOIHMEOBANEN,
BEBBLE 2, RERELAZABCuZzBLTESL»ILABIRZEINSE, C
D_>OMHBicky, MIWREERZE LEEBIENTEL, ChEHNE
FlEE VI L LEBEEAOBRERSBEVLD, ARCANEBRI NI PR
EERT L EMBIAL. BLAREROBAEBERILT ILEN S 5, HNEFELL
EHLTCH. EEURPHERCEZI2BREFROTERMBARELRLALEDOR
WIEBsHmohTwa ¥, o, BHHEREMNELBVT SMBEENE LEH
B, MIRALBBEERZY, BNEENLERROXTFE2EL/SDTHD. Bp
OWTRHKER W, MBILLTS LB BBp 2HF VIR TELE., BNZL
FAAEEZHOVIEHBKAY —VEIEFEEL LN TESZ, ARECRULEOZELLE D
EHNEEMEBRBARABRELARI Y — Vv FEREET 5,

2. 2. 2 BEEFLBRMOEAR

BEEREERATCHERAIATVWAHREAORER. BEZLBEMBIERT
BB, 2EVHBIALEINLEHOBEET + 52V P BEE/AMEOTICE DA
FNABE LB > TVE, MIMILBBMIMNTLZEREZHEL, EMLMBLER %
BRI TRHRL, ZHRO7 45 A P2 —KILLBRNCEEZRH L 5&E S
Ricdo MKy —VFEZEETIOR, COXICBERABREZEMLAVES O
1BEERMEERTIONREEILVWEELILONS, UL, R(LLABKRE
BTRBMIK Y-V FEEET LN TER Y, COFBEBRT D, I
TRIDOEMEEZRNIEAL, 28 L L TKERBpEET S v— IV FEE/ES
LERERET 3. BEOHETRIOLIBREIWELORT R, #E2
Eh@ab® TRELEH > Tk, Bp BREVWILRHBANICBALETSH 3
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£2. 2-1 AWETHHALEZNDLT i BEEHMOE T

R 7S Nb-Ti-Ta-Zr

#HE (mm) 0.35 0.50
7432 FE (mm) 0.038090 0.042
7432V MH 61 61

8 ke 1.3 1.3
Y4 X MY F (mm) 10 10

B, BEEFEHSRBEBRLILTVWELD, BHRELELRIBBECE2, 0k
IR, MRALERH T 2L LTHIAYy— VYV FeBHESLEMERA VS O
EBEEEEAOoNDD, TOoMc bEBEEZFEAT IHEREN. ROLI> BT
FHRAEBEL SN B,

(1) NbTiv NbsSnicBAL TRBMICBMEZEET 2 EMNPEILLTED, ZEDO—
BUETHEOBMARBRFLANSE LB TE3, HRTER., —-7TH&
DM OEBEIENBERTH 50 THROBM BBUESBA T, RHABES
TH %o

(2) 5%, FAOCEBLH LVWEHLHEIWABEGRChicBEBA D &
BT E 5,

(3) ZHUEDBH . MITHEFEV. MANTHELIVEERERCYIE T
%5

HBEEEEL TR, NDTI BLUNbsSn SBRicEMbEh, EHEATWVW S, X
METRNDTIRMEEAT I CAICRROLIBEBENS 5, Te 2HE T3
&L NbTi WOKTHADIZx L, NbsSn 31 8K E2EFEV, - T, KNI
HEEMEEZEZ S END3Sn OFBEETH %, LU NbsSnEMo#EEELTRT
oy XFEVOEEREEINTCWAENE, NbaSn OFBEMBCu-SiE&E (T r &%)
THINTBY, 20REESCultlkRThE i, BHREE/ANITAR
WHEEES D B, F2IiCNbsSnid, BHHICKVWAD Y MIPE LYV, D&
SBREBHDI SAHRTENDTI ECudBEAMERRL, £2. 2 -1 KARE
THEALAWTHEMSLEMOETERT. 2BORMBBENEL 510 T,
WEEERIHEMUTH %, NbTi KTa &Ir WRMEALTWEI0R, BB COER
BREE®* LiF27:8Th 3,
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Solder
d E——’—d\ NN =
7 \\¢ = B Il
Wire
M2. 3-1 2A0MENEZEME VS cESELLBA2MELL-TFEES
v

2. 3 EaHHOER
2. 3. 1 EAMBERRSIhaEMF

HEEEME2HMAy— Vv FEEBT 3203, BV OBV ~ERBHE2S
MEB2LDOBINKBEESELRARTH 5, CITREAMBORIEEIT 5,
BEEFETROG BB LON, 2530 TH2. 2I6£DIBAMRANP450
CUTObDRNAYS (BRAS) EHEA, BROUZEASALIEVWLR B,
TEAMBELERINWIHHERIBRERE/NIWVWI L TH S, HERCEREH
HEFRINAERBRSBEL, BEIE L s — 0 FlEENKDN S, ¥ 5
ZOWRTO V2 — VAP BRERBORER I 2RSS 2, KRBT~
SHMTHAPSIRBEETCOLERAI X1 0°QmU® &, Cuick~1 02
ER&WV, Chicxl, EROBEWAN Y IHEZHRT2HFEBS LB, TR
EoRKERERBLEF 2720, BEEHEEZRT Y IHOBERERIL o
POSnEE€ 4. 2KEBLWTREREREZRT M, LHBEREBEBCIN¥0.3 T
MO LR CHUEORBTREREREBICE 2, N FHOP T, PRIk
X UPOBiISNA 1 T LEDOBc2 2F > EBHEETTCRALSATVWE YT, Ths
DELR. BEQLIABAMBE LTHEAINTES Y, PBidY a7 VY
ZFOBBBME E LT, PoBiSniR bt a —XHMBEI L LTHEHEL TS, &K
METEH. CO2BEOALEAL. BRESHEAEL. BAMHLLTO
BRI 2R T 2. EAMB L ERBEERER. Tc 4. 2KLETH
52&, Be2 W1 TUETHEIEET S, &HKK2. 3 - 1ERT &I,
2AOHEREORMEN IR F LIEBEEELRLE, "NV IE2FEWIEBERD
EER. BN

IJ=1,/d ¢ ‘ (2. 3—-1)
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Micro Computer

JL
r

i :
Eggg‘g’t‘; . Data Acquisition/Control
HP 8116A Uﬁif HP 3852A

Iy
Power Supply

= F"} Dummy Coil
I\/ Sample

Sample Coil

—— Bias Magnet
(GEMINI-TI)

2. 3-2 MIEAETEREOBRBK

Lidb, CITIRBHMEZRVLIBRE. dB3RE, IBEKERITH S5, R®
CNEBREERNYIFDJc 2MATRAESK W, T, Je BELNRTN
. BMIECREREREB T LB TEST,. RVWIBHLEBELENLSE, Ol EH,DS
FRHT B N AVYIFHICEEN T bHLBELI 3,

2. 3. 2 PbBibBUPDOLBiSna2olEEHH

PoBi¥ & UPbBiSnBLOBEAMBE L TOBHAIESREFA RS LD, oD
BrERHCHIE L. M IIPb. Bi. FLRSnEZEKPT400°C. 10450
ML, AL SR LTEMELR. RIEHEBRIc . Be2y Te THB, %
F. Je BBMLRIEE XA WTRIE L, K2, 3-2i1. AEROBBRTH
5, it BRE 1V 2BHA (BMHRGEMINI —I11) VT, &K1
T, AE¥0.05HzDs i n EROKBSHIMan, AlickbhiHE
AN, BEUHNMBBITOHELAD St — a4 A o0BEEF YV A EW b A
— S THEL, 47023 va—9 THILEZHE L, AHoEKRIE, ExH
Imm, 85 mmOEMIKRTH 2, EFHARCHBPHMENI LI CEBL o
Bitr oS, Je ~oFHIR., RXEH WIS,
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-
(100 -x)Pb-x Bi
3 -
BIT)
— o 0.05
E 0.1
£ A 0.
< 2 v03 -
[+ 0]
= o 0.5
X ‘
1 L -
0 .
Pb Bi

Bi wt. %

X2. 3—3 PbBi 4D Bi 2FEXLELIc DHRFE

o(50~x)Pb-SOB| xSn

5 BIT) -
_ o 0.05
o~ A 0.1
N - / v 0.3 -
<
coo 3 o 0.5 N
x
2 .

—

o

]

T

v /O _
7 7§2
0 l_ l | 8_

0 10 20 30
Sn wt. %

Kl2. 3—4 Bi BHX50%D PbBiSn BLiIc>2WVWTD Sn EFXREJe O

#
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6 0, PP
\(\Lo-x)Pb—6OB|-xSn
BIT] 4

N\ 0.05

S L 2 01
5 0.3

o] 0.5
© 39 , .
- A—A ~
x A"A

[~

2. 3—5 Bi EEHHE60%D PbBiSn ELi>WVWTD Sn 8FHXE Jc Off

0O 4P O

EN
2.5 ,
(100-x)Pb-xBi
_ o)
= a0 - Yo o
~N
o o
A 0/
1.5 L— =
N l )
Pb 50 Bi
Bi wt. %

K2. 3—6 PbBi &%4® Bi EFX L Bc2 DEF
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25 T T T

O (50-x)Pb-50Bi-xSn
A (40-x)Pb-60Bi-xSn

(T}

Bc2
O

\o\o
15 | -
A\Y §\
T | 1 )
0 10 20 30
Sn wt. %

2. 83—7 Bi 8EEX50%BLU60%D PbBiSn &LiIC>WTD Sn &F
REBe2 OBF

Je =4M, " po d (2. 3-2)

IT, MBRIEENAHIL. d3EABHOEEITH B, CoXTR., ABHANR
KB AHREBEL, Je B8HZELBVWIEERBRLTVWE, BonAlE
FRAEN2., 3-3»5K2. 3-5kRT. T2, 3 — 3. PbBiic > W
TOBIEGERE I OMETH P, 0.5 TOWIBEE TT. 60wtkBi TROFL
Je ZBRAI L7, BHZERFIIODMAEMLAAB T, 27-32vt%Bi 0K TH—O
HEEEHEPcE BN TED 19, 60wtkBi 3. Bi B LAKETSH
5, COEZEIREMBE viEHE LR 22D Eunwye OFEENL > TV 3
EEZOoN B, 5. SwitkBidHFHMTH Y UV ERESDIVI LS T
ODEMFFT LTV EEZISN S, RiT, Bi DZHFRE0%. A B605CEE
Le Sne@®RMULABKOIe oFE2K2, 3-4&EK2, 3 -5zl
oo SNOBEMICE D, Je B—IWML, ¥—2%2E2&Bbh b, BIELL
A¥ oIt 40Pb-50Bi-10Sn. 30Pb-60Bi-10Sn B EFELEEOFEWVWI ¢ %2R
L7zo Pb-Bi-Sn oo EHMMKIZ. 32Pb-53Bi-15Sn TH D, Jc OFVHAK I
W Ehbh b, UEORIEERM 5. Pb-Bi BLUPb-Bi-Sn@&E2HWT 1 X
10'8A " m2tolc 0.5 TORMBIEEWTEONZIEBHIHEL -
7o (2. 3-1) XL, 500ABHENZ0.5mmBOBEEREMEEBELE
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BRTALODELELEGRESE2HETS L1 0mmERD, BMEBREES
TARIEDP, TENCAETH L EPHEREI N,

Be2 B, 4WmFRERLI->THE L, ABE, WS5mmoD 7 vy XDGEHicHE
DT AEEEH. 1mmOEERETH 5, ABKTFH, 1 X1 0%A / m20BHE*%
BL. BEEX7Y 5 FPEBMA (BHRSMART -1 kb, BECEE TR
BEHML 7z, XRiciRk, B2 0mmT2A0BERTFIWMOMF T onTHY,
BEHRBRERELS L VEEL-BOMBEEBe2EERLA, K2, 83-6. K2,
3-7RENENP-BiBLUIPO-Bi-SnBEELDB2QREERTH 2. WTFh DR
B&Be2d1 .5 TUET, AR TERINIFHEZR > LEBER SN,

2. 3. 3 Y9y FASNVNDEH

PDEoRlEERE»S. BAMBLLTEWIc 2 DPb-Bi-Sn& &% BRI 3
CEBEEFLWEELSON S, LPL, AAATHMESTSEF R Py — W FiZ i
JRENTWB Y » F2 % (25Pb-50Bi-12.55n-12.5Cd) %2 @A L. Chid. B
EREBCH—RBHMHEPFAS L, $LBAPESEABERTHIEVWIHE
H»PS5TH3, 2. 3-8k, v FAZNVEHRSIc DEM - 230Pb-60Bi-
10SnD Jec 2HBELbDTH 3, 0.5 TTDIc iE. Vv FAZVDOEH
1/83.5/hawnwceidbhrd, Lbl, BBAKFHEREZEIELHEBZRLTBD,
¥ko v F A5 0% 30Pb-60Bi-10SnicBEMABoOKEORM LIES AT
&2, Be2 i3. 99 FAFAH1.65TTH3Dicxt L, 30Pb-60Bi-10SnAs

109 | — 1 |
30Pb-60Bi-10Sn

~
[
~
<108 |- -
al Wood’s Metal

107 | L | L1

0 01 02 03 04 05

BIT]
2. 3-8 9w FAZLE 30Pb-60Bi-10Sn &5 D Jc DK

_21_.



1.76TERETLBEBVRAD o70 - T AHRTR, ROBRETLIDHEW.
Je 2B >EAMB 2R TE2LE2HEBLENS, vy FAI VOERHZE
Wlto Yo FAILVDTe BA VI I vRFERE>THRIEL, on—s et
BEN9. 8K, of f—setBENFI. 0OKTHBI&Pbho7o CORD
Yoy KA S VG, WIHEREBEDTe 285, 4. 2KTHIEETHZLEXLS
N2, Y9 FAZVORMARNTIICTH, BEBAKEZAVCTESCBARMT 3
LBTER, BHMOXRFEILH 2 CuloFhiErEL s, +HoHEERTEE L
EHER L 7o

2. 4

)

AETHR. BEEBI Y -V IF2EET 270 0BRMEEZBEREME. ¥E
ek, BEeMBcBEL., ChoMBRERIhWIZHBIRITEZMA L, &5
RAHACHEINEFR PYy— AV FOBBRMEZER L. XAEOEREKAE
FTEEUTFTDOLSIIE S,

(1) BEEMK Yy — Vv FOolRER, BMIAALERICL > THRE S0 2 aigH

BWe ChieWT2EEMFEEL LT, MARXENMEEZRAVWS I LR TET,
B LZEAEEFEA LTI AER ST 0,

(2) BN REERE*HBRT DR, BHSZLOBEMOFERAPEEN S, 72
Fy—n iR, BEERALERTOVEIRBESOEM » S5NTI & CudiE
¥ EER L 7o,

(3) BMEBMK Y — NV FIRHEAN T L DIcR, BEXRWUREAVMHSLETSH
5, BREROBVWEAMBLLT, BRE#EZRT NV ISHHOFEAHT
AR Lo Z20EE. Pb-Bi-nERESEPELETHE L EHS
DI Llf, ORI, 4. 2KTHEHERERZRL, 1.5 T LD E&HE
REBEFE > 72 by— W FiclR, BEA&MBEELT. v v FAs 0
(25Pb-50Bi-12. 5Sn-12. 5Cd) % &R L 7,

2E XK
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B33 HENKEAYyr—VvFick3
Fot Tk 355 3 Rk

3. 1 #

o

B2HEILBVLWT, RHEZ LBV EEEZIB LR T Y IIHHTEINCEST
3ETHINREEROBTVEIA Y — Vv FORENAIRETH S EE2RRL 7o
UFTTRIDIEEZEET 2D ERAK (72 by—n F) Z8/FL. £H
OfbOBBEREMET 3, BEZ CHREARGMERAVABKI Yy — vV FHBRIES
NEflREELI»BVWD, 20, FEE(OMBEASRIhTVWE SR
BOBY, FHINIRLEALEER. BHOKRTH 2, B—o@r#EkT
BESHIABHI Y - VFRERBREEBOFRICHET LB TE S, LA L,
BHERERBRORNPEFHFACBEEINSE LD, v~V FORRK, BB
HFEicg- T, ERBHROFBNEZEBEL., GHEERIBEEBLELER B,
Chi3, BBOFRIPEE -~ TVWRAVRETHEAT IBERRECEEFELL 50,
MESR~NOICHEZALBAR. THRDOSWHBRECHEHINS LD, B
MOBRBERSRETE 3, AWME TR, R (AFKILIERK) . BBo0H
] (MBS CL-THHEL, ThZhoBALODVTHEMOER
FEERHET 2, $TAETCHMOHEI>IOE. ABKO Y- FiRdlic BITO RS
(MREE) ZHIMLABATH S, COBLRBINI2ERBERIIZOE VI
EHEBAFXBRTH 2. - THMEABCY L/ A FEBE T2 L ERBROE
BEBBTE3, BHMOBKNUESR., COaIAREENVIHMTERT B C
EiLkh, BRTE2TH A5, COELICETIE, TLS A7 (Tube in
Longitudinal field) M En2/NBoF 2 by— A FEREL. EBR. BT
I, ROBEK>VWTRE%2MZ 0

(1) EREMHMBESH S b

(2) BHLEMABEHCH T 2D,

(3) BMoBIMESE*HACTE, EFBROBEIAR SN 5 b

(4) REALH ATBE Do

AIELAF R bPy— A FREF4ETHD. £93. 2HITRPbSn v 5 %28
BMBELAFRAPY— A FTL-1i&D, BHMEZHOVTHIA Y — L FOEIE
WA TH B LEERET 2L, BEROBEEMBOLBEREZHERL 2o 3.
SHITR. HAVH LB EN®ERT Yy FAS LV ICBEEHBRALT A by — N F
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DERAE TS Z I EBRBEINI, CoFkickp, 1AM LEGEMA A
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(2) AERBIy— Vv FHRBZEHNT 2 &, HBRCARBBIBEO2~3EFD
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FEBEHROBROBEZMND CEick, s> BBE2HB LB TE B,
(4) BEESBMEH OIS, “VAMBCH T 3EZE®SED L. Lk
LhRERLE BEOCERVWEETSH - o

3. 4 EHBoE®EARIL
3. 4. 1 BUiHIc

3. 3HOoERTR. AWBYA (GEMINI —-11) olERE»S. v—
VER, EFREVHBE/THEREBEEECTREOBHBEHMTE &
TERhofo AETHRHBRLI 1 0mmOX72ET28REEMA (MASA)
OHLERY—NVFE2BEEL. 2TEZ2RBAZEHMBIBIZ2 Y-V IFOEFHERAN
oo FRAMPY—AF (TL—4) BTL-3 kD& SIKBHEML, 8B& L7
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FhRicERE— BB E2EM L. v—V FEBRAOMNBMEEZEL2NS3. 4 — 1
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Magnet

3. 4—1 EBEB (FXPFPY—AVFTL-4¢BEE<7%25F (MAS
A)
%3. BErE<7%»F (MASA) DE#k
Coil Inner layer Middle layer Quter layer
Inner diam. (mm) 130 150. 9 179.6
Quter diam. (mm) 150. 9 179.6 232.6
Length (mm) 200 200 200
Number of layers 8 14 26
Number of turns 1072 2380 4420
Coil constant 1T/192. 324 (Total)
Inductance (H) 5.8 (Total)
Conductor
Conductor size (mmo ) 1.48 1.17T 1.17
Copper/SC ratio 1.1 1.5 3.0
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BLABA, 20000, 1mTULEOHMBRBARBRA S KWL - (E&RD
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REHB I, T2mToOME4BHAPETCEHL. BFTCHBEARRS AL
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BH-TERETHIEBEHRBEOHERIE 1. 8x10%HEL32, ColiR. 1
B (6 x10%0) BT, COv—VIBESFEHAETHIEIIEERLTYL
5, LML, 3. 3. 4FETHEB/LALI KR, 2TOMBEHMLABERY »
FAS AP EREEBEL. BRVBEL. BESRBATIRTTCH 5, BRSH
OHEFEELI: (RE3) 2FEBLTH, 2TOERHMBEPERTEII LA
BETER Vo R T (HE3) LbRU-LEFVEMART BLENS 50
TLEOFZR Y- FROUTFN b1 ADHEEEREZEEESL, BHEL TV
o - CTHEERVBB V-V FORBL2ERLDL>TIRTEEINTES
FLb, —WCIVAKESS 2, RBEIBASEHOTmBOLZEA L
TVYFLVZRa4 AV BOoy— WV F2 52, TLHOY—-VFIBELTHELRRKESE
BLTWB o, AROBEBVETSZIERAETH 50 RICTL -4 5=
YFVv2Ra4ro ki RRBVELLLED IS VHIHCBY 2BROMOER
TENS., 4-30&kS3R3, BHOHBRIBHNBLERABCHEACELET S
e, a4 VIR TEAMENLABOBHIED LB ET 30 DL 5 REHR
oFEhicH L. BEBA Y5275 vz, LEABESER. RiZRkoH, BRARBED
BEM. L RiZHELZ, BEOBYRRESHBEEEESR L, 3 X
107°CmotkiEi. p2Ho2¢ Lk A4 VvOEZS, v5 7 2 v R
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THRFIEHTH D, Lk, TL—-4D04 %24 Z21%3, 2mHERD
SNt —H. 2AKA0EMER2. 3-10k3EASLA-BOBESERIES
EX%20: L-BE. EHUMK

Rj =0. 2xp,/ % (3. 4—-2)

THETE3 W, CCTEARESR21 s —VOREEL, 4ABOEVEERLT
RiZR®$H2L3. 6xXx108Q&Mofe T, COBEGOBHRBERERE.
F1x10°0 (1 HEE) LHUBHRKERELR S, COIEhs, BAMMBE
FERERABVEATOILERES TR LEANBRERRRBERSBES LS
AEEEBRENT, R (3. 4-1) B, A—FEBROoa4 Vv TbsEMOEERED
L., BEHAWEN&sLE3Eickd, LEWMTESIEEZRLTVS, F i
By vy FASVEfEHALABEE. ROLIBITRKTRjZFRLRELT S
EBTES, K3, 4 -4 DI BABREIPNIEBMZEISKBHNBIRIBD
B CHESEMT 2, COBELAERRED, BAESHWRECR BT TRL.
EHBENMLAEBETH, BBOBVWEHNBIRERSE 2 >fcn, v o F A4
VI BZEEREESNAR LR S,

TL-4MBz Yy FLvRa4A VR EKBVWELALETEE, §TIK3. 3. 41
THEBLALIIL Y-V FPLREDHTEREMESSAR L, L LEBRER
T, K3, 4 -5 RARTLIIBZHMOBMBAHBEONT, PLICHIE O ER
SNLZEZHMBEEL. BRBCEROSHPEREINLTVWE I EERLTWY 5,
CCT8. 8. AHTER L. (RE2) ZAVT., AT cEROFENL TV S
BEHEHELAODPKS., 4-6Td b, FRPLBHEOAN TR OHEBLE
bhd, FANBBRMEEATIOEINBERLGE2BSLR3TETHY. %
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DEBDOY » FAINVBBLEERETH 2, K- TEREZHEMEILDOBRS
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D, BesftoadggE BRI TVE, AR TR, CoRElE2EDb b
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AETRTL-40BEEZE LT, #EBEAMER Y — v FOREL, K&
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SEVERBMBOBVEAVBSHEE I AL OE L, 2TA2HMULAEBO v —
N FEHIc > WTHERETED B,

FTMBEOHBLEELALBE, COROBRLH. MBI HRBEHELHE
TRHBILENTE, K3, 4-80ki>&ZRbdhd, MBIAER»SEDL.
H5BEEDOMTO ERD, CORIEMBRARES, tptHA &icd %, ERk
BROEIKCAEDLS tppEIRIFHNZ, —H. COEREROEER. ¥ —
VEFORWAERBREE T IAEABREELF L, BWBOMEK T L 5. BRER
FEE. JcliB. BOMBRBAREAREVWHE CRIROK i mD EFVHEE L

HAuwosih b “a)o
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TH-7o BE&JIOBHFZIR. AmperediEHINS,
Tot B=poJ (3. 4-3)
THD. tpdROXIREIHEEIN B,
tp = (2Bo +B) - B/2u0 Jo Bo (3. 4-4)
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DEoEmBEOABRK Yy -V FTlR, v~V FHRUEISHEOSICKET 3. &K
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bDOTH b0 ARAHD tpUTOESOBEBIBHAL KN TS I EERT, MR
RICHEN 2 ERBREIVT N OROLIBVHEHEHERL 12,

_50_



1.0 %i L=46mm ¢t (mm) ~

B (T)
A
®
)
”

0 10 20
Z (mm)

3. 4-10 AHEtLZ®HIBEIHLOoME (EEE46mm, AHER
17TmméE&—FE Lo WERTL-A4KEPVWTOERRERT

H50 )
05 I I
N L= 46mm
0.4 '50 t= 2.5mm —
~ 0.3 ‘—n(\o a 10 -
A\ \ o 20
a 0
02 F\ o \ o 40 -
\ [o]
A
0.1 —\"\ \\] -
A “
0 A \U\c I\o‘o.o ]

3. 4-11 HNEDiI LZ# MBS HLOBEERE (EE346mm. HER
2. 5mm&—TE& LT )

_51_



10 I ,

o~
o

0 [ CXI25€§C‘ A
0 5 10 15

Z (mm)

3. 4—-12 EIL:LZEBE#HBSsHEOMEFE (NERZ1 7Tmm. HER
1. 25mm&—F &L )

5 | I
- Dj (mm]
s = 2.5mm 10 a
L= 46 mm 20
E3 o 40 ~
— mqymgpn -------------------
.._CLZ | \ \ \ —
O
- & &&6
1 \A\AlA’
|
00 10 20

Z [mm]

3. 4-13 HWERBAEZOZFRSH (EX46mm,. HE2, 5mmk&
—E& L. ARZELE B o )

_52_



=
-

—
pas
—t
k=5

4‘0\ »B

3. 4-14 /o Fffa4rzEELLBE0HEKSR

(1) TRFORAESTR., 1mmTHy, ChHhIBBEAFORAEZIZIRR
£ L W

(2) WMBCTREAFHCBELRENS, 20, BAESRAELZE LWL,

(3) (2) THHBELFRFEAETR, ZBLcBLWITHBORABRE S 3,
CNoOBBERCRRBEMUFEER AL o

DtoftBEER. S0BERE2FEHL TV LD, FHEBMEEL. /- —8
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Eht, FTLEAMHOERBBLEBALAHBOEROIE TSI ILEHSH
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(3) =AM FRIHDAEDDOERBRIGHBEFESRES TS

(4) Y= A FEROBBIRIHT 2D, REAUHELRILES S %,
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3. 56 K3
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(1)) BEZLEMEMEAT I LIRKD, FHINLHOREEMAHSIEA L.
NAZHIBICHLTEFVWEEREERL 2,

(2) ERHMBTCOBAMEETMAS-0icd, EAMBELTBEENE 2R
THEDODEHVWBLENRD 3,
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ERTBHERBDI LI, Chinky, #EBLELoERERT 00— B
OHEHGHEHA S ARAAETRAI VW EBERE Wi
(4) REOHEREKA Y~V FERHTIHB. TORESROEERTH LR
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Roy—n FREERNBERDETREM I 5,
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¥RaDBHEN—TROVWTr FHB LT 2z FAOHMBRARKROXTHE S h
BUD, CITIRNV-—TA2HNZBHRME. Lol BEEOBHETSH 5,

Ml oz [ {K(k) Xiu Ty E&)}(AS. 1-1)

Br =%z ¥ {ta+r P4 275 @ -z
. LAl / Atz )
Ba 27 {(a*y-)z,,,za};' *{ K k) + == la- la-ryiaz E&)} (A3. 1-2)
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#£4., 5-1 HEEXTY oy b=27%29y FSMART-I1O#ETT

Coil ' Inner Coil Outer Coil
Inner layer Outer layer

Bore (mm) 40 X 60 122 X 142
Inner diam. of miner axis (mm) 49.8 81.8 130.8
Outer diam. of miner axis (mm) 73.8 111.2 191.4
Length (mm) 51.4 X 2 51.4 X 2 52.1 X 2
Number of layers 10 16 32
Number of turns 390 X 2 732 X 2 1550 X 2
Coil constant (T/A) 0.0042 0.0086 0.0162

Conductor Nb3Sn f.m.” Nb3Sn f.m.  NbTiZrTa
Conductor size (mm¢) 1.2 1.0 1.02
Filament diameter (um) 6 5 31
Number of filaments 8305 8305 391
Copper/non copper 0. 41 0.41 1.7
Insulation E-glass E-glass Formver
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Aok, FRECHVWEEREZBLTVWA I LERT, chicdL. B
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DEHILIE B,

(1) BzBEM A+ 45 FEHI VLV /4 FEL, Dy FAPALTERLEFR
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DEEDERUIEIEIITHTH - 1o
(2) y= LV FEBHE. BMOERIIRB - THRATED, v » FA I LVREHMO
BBKDAaFEELTVWS, COZLRBBoFRICLD. ERERCEIER2E
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(3) BRov— NV F2HETIHEG. BREBEMoE LT TS THIETE S
COBFEPEETH S, AL, ERUECEFTREZR LD, 5350 LDRD S
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BEXK

(1) M. Frankel: IEEE Trans. on Magn., MAG-15, 1349 (1979)
(2) F. Martin and S. J. St. Lorant: J. Appl. Phys., Vol. 44, 460 (1973)

(3) M. N. Wilson: "Superconducting Magnets”, Clarendon Press Oxford,
318-322 (1983)
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