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Abstract

Magnetic T, of composite superconductors has been studied for providing a standard method. Various
magnetization-temperature curves of NbTi, Nb;Sn and Bi-2223 wires were measured using a SQUID magnetometer.
Magnetization-temperature curve of zero-field-cooled procedure showed larger values than field-cooled procedure. To obtain
higher resolution near the onset temperature, we employed a two-field-direction method which measures a
magnetization-temperature curve of a specimen first in positive and then negative fields. Analytical comparison of the
magnetic 7. with the resistive 7, was accomplished for three specimens. The magnetic 7, method showed more detailed
information on superconducting state of a specimen than the resistive T, method. We have also studied the field dependence
of the magnetic 7, from 5 Oe to 120 Oe, however, no significant difference on field strength was found in our three
specimens

Keywords : critical temperature, composite superconductor, SQUID magnetometer, magnetization-temperature curve

LXE oz =HFAs} AH Qe AHEHT Y
A HFE3 7|70 [ECHME APHL o] L3k

2R=gde] YAZEE AP Y= AU QALEAG) F ECTFAL AFst] A
ol Aglo] 02 ZAEALHE Holsle &&= €& A3 Jo} [1]. 2HY A|AY grainAt
2, 2AEA] 713 A Aoln F2d QA o] FdFe] A ARl v AAY
ojt}, &3 IALXEE FAH}e #HHdE oA EQd A, 540l wiy Z@si
AFSAH, ASHY Fol Uk AP o] 2HEAEHI I RAF JAF
exviglo] weh Age] WaE SAse B 2 wWHsE vtolaudest Ho) 3E WA

237 #SEY. o] 2EWS WE vy
*Corresponding author. Fax : +82 42 868 5475 NZE FAste dAZEE AAs= dH, A
e-mail : leekw@kriss.re.kr Hel gidolh 37], grain/\}qﬂ AAZF o5

_24 -



25 Magnetic T, Measurements of Composite Superconductors....

of HAGC SAY & Ut ojs} TL A
A JAZE+= SQUID magnetometer, VSM, 2|7
& ILF susceptometers ©]E3lH FAHE F
3t} °]E F SQUID magnetometers VSMo]Lt
susceptometer BT} SAZAE7} 953 53}
o2 dUxAEAY SAHL EE 2HEAE
AN, SR 4y ol&¥3 oivh. ¥
U SAze wet dAILE e Agdye]
3, A BAH7Eo| glo] dEHoREE B
2, IAFYG AGA vtESE 4o & dn
gt B Aol Tulle 28 AAde=
dg E3% SQUID magnetometerE ©]-&3}¢d
A28 QALEY AEE ZEFANIE A8
APE AAFGT 4 Bo] AFE3HE NbTi,
Nb;Sn, Bi-22234 A5 thAt o2 zero-field-cooled
/field-cooled (ZFC/FC) ", HojAlzt X9
wE5Y F, W71 dAZES ANH
Agxe] v, A AFd 37 58 A}

s4ie.

IL AlHEY 2 A9

8ol A128¥ SQUID magnetometer & [2]
< REMEAA], 2AERME o] 83 AU
V&R, AEe EHEE ESAHse A=Y
(pickup coil)?} SQUIDZ A T o2 FA=o] gl
3, BE APARE AFRHA e AN
Ak YALES] HHe ez me 2
#2490 MTS4IHoR RE FAAE d),
Mg AR F A2 dellA 5AA
A Astgks FA5A @

A ZLL 2™ derivative gradiometer® 743
ol Qed, 29 74 £z Ael7t 3 emol2E
AlH 2] Dol demagnetization & TS A A 7]
© 7mme] &7t A 7aiot,

Ao AFEE NbTi%H NbsSnAlHLE 2=
LG ETL CuR2 FARZ] AP A 0]9]
31, Bi-2223A|H& Ago 2 9BE A7 ¥
Bo]Ath NbTiAl 82 24 0.78 mm, Z°] 3.72
mm (0.013g), Nb;SnA|HL 274 0.77 mm, 49|
5.20 mm (0.022g), Bi-2223A] H-L2 4.05 x 0.30 x
5.33 mm (0.053g)S] 7|0t}

WA RS A7 BRHEV 22 Eud] 1A

i A ZLWANAN EF7HsS 7t 2 A
2o wjgo} SQUID magnetometerthol] 7F2+3L
o A AR Holdke| Fy=ES v}
st AAZLWAA S AR YA
AldE aAA7 L 229 AFE BE F 5

kI 5ia=3
Im. 23 € E9
ZFCT FCEAHAA S v

dALEEA HGF 2gA7
Abet7) sk} zFCH FCHA Y &7

o
oL
tllo
B

Lx2 BFE F 410 0ed AFE 7hEtn
magnetization-temperature (M-T) 543 &

3, FCAME ZFCAEE ¥ A9 A= 9]
A ES 2EY AHE FGHA +10 Oeo] A
AE JHEta 228 AARER UF F &x
2 UM M-TEAS 4339

Fig. 1(a)= NbTiA|H] Z2AEHo] ZX oA
=A% AHRZ, § KAA ZFCY 37t 1.6 x
0* emugltl FCY #A3}E= 4.5 x 10° emu2 =}
o R A Z I 10° emuol o] AZEE Bo
71ES HEshd NoTie) dASEE 9.01 K
olm o)u] A3}FE ~1.56 x 10° emu®] AT FC
o] A3 e —6.0x 107 emuE 2o}

Fig. 1(b)E Nb;SnAlH 2] 6 K ~20 K7HA] &34
g AFolrt. 10 KollA ZFCY AE7t 8.6 x
10° emu$ldl FCY A3}E 0.4 x 10° emu vl
T A 17 K 2HE guEhE NbsSnel A A
X+ 17.1 Ko|H, oluf ZFC9] #+&gk2 -0.8
x 10° emuo] X% FCY e 43 x 10° emuz
SQUID magnetometer®] A5 wrojz} B &
A}

Fig. 1(c)¥ Bi-2223A|H ¢ 10 OeAgl M =
Agt Atolt} 60 KA ZFCel =37 —10 x
10* emul ¥l FCY AstE 1.7 x 10* emuE vl
- 2k 110 K 2HE #sld Bi-2223A]H ¢
AAZEE 109 KolH zZFCe A 3hgke —1.46 x
10° emu ¥ FCY Aszts= Aol 2skrh o

L2 AEA 9 irreversibility line [3]10] A

} EALE 7MAE 27 W&o Yehd
2 FHEY AT A=A E o

% o

rir



K W Lee et al. . 26

0 !}j m] 4
4 n 4
£} u L] . {
3 o
"?o _8 L -
% o
E
12} o zFC| T
| FC
-16 L U L9 S P .
6 7 8 9 10 11
T(K)

0r llllllllllllllllllﬁ-...-.‘
2L E? ]
) o
E 4! g 1
@ 5
) &
x 6| $ |
£ .°
8} go0® o ZFC| J
mwoopogoooaal s FC
_10 " —1 o 1. s
5 10 15 20
T(K)
(b)
0- lllll_l-!- ]
.ll-... |
2t ! ]
[m]
5 o 1
£ t o
[ =]
¥ L 4
2 o
x
£ 8 & |
DU o ZFC {
10| a 4
| boooooot® = FC
_12 I 1 ! 1 — A
20 40 60 80 100 120

T(K)
(©

Fig. 1. ZFC/FC curves of specimens. (a) NbTi, (b) Nb;Sn
and (c) Bi-2223.
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Fig. 2. Results of M-T curves of (+) and (-) fields. (a) NbTi

(b) Nb;Sn and (c¢) Bi-2223.
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Fig. 3. Comparison of M-T curves with R-T curves.

NbTi, (b) Nb;Sn and (c) Bi-2223.
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