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Abstract - Magnetization studies were
conducted on a single crystal of YNi:B:C
superconductor. The 17 mg crystal was
studied at temperatures T from above T. (155
K) to 3 K, in the magnetic fields H // c-axis
up to 6 tesla. The crystal exhibited little
magnetic irreversibility, with a critical current
density Je ~ 10°x]J,, the depairing current
density. Near T, the equilibrium
magnetization M was London-like with M oc
In(H). The upper critical field He of the
single crystal YNi2B2C was estimated by the
several alternative approaches such as standard
London limit, Ginzburg-Landau, and Abrikosov
relations. The estimated Hc values agree
relatively well with each other approaches.

1.AM 2
T2ZXATA7 19869 % AAd &3
2 AFEo] HygHY gAY DEXAT

A7 278 e
2xd=A AE3HY S8 o=
2 gFolslth AE3E

dleg AA v ol E F UG AA, 1
ZAZRAZE AA7) g1, -] EFS Mg
gagte Aolth A, 12X ATH Y EAHE
AW AHexALA e EXNEHE a4, B
A AFE vAEA TEE graing Aol FF
A= (weak link) EA1 2% flux pinning 9
dJe g 7|98 giant flux creep 54 Ro)
. o] 3 ZEHA BAHE sAstr] 9o,
HAole B FEFASo] A3 vfREn 3l
o, AAZ g AF FAEo] o]Fojx glch
& Eo, % flux pinningg $3t JHAHA
flux pinning centerg< AA43le WHEY A+
E 53l4(173], giant flux creep EA19 @HE&
g = de AlAe Utk 3, Mgt

Z2
He S5 HARA &80 7Hed Al 1A

(o Rl ot e

—_

oS

l 2AX Bi-2223 PIT (powder-in-tube) A
9 JleshEe] o= Ax B FHCA, F&3
7F o]F oA e AlAHA Jdov, A 2AY A=
2191 YBCO Coated Conductor 7]&e] A3 &
717} AAHe 2 =H

olg}l HEo], Be HAIAEL olAx Aty
2 AL T/ n2xA=A EF AA A
A3 Aol FdE F549
o, A48 FHY FE4
S g EA Yojuys
54 dFE £33 Fd oy, =3 A
e AEE B2RAT EFY FxY 1 54
o] &, F&HA HELE T/ vIAY &
Ax EFS #e dFE° &%’ AYgHn
ok ol g HAEZ A 1994 MZ2E
o] F7HFHA (intermetallic) YA X 2 Fhutol
E (nickel-borocarbide) €& Eo] T [476],
At 2o 5AL glojd FFEA4 A2 ¢
o], Fv] e ETFH EAEZ dd9 49
HBERSoA B FHE Eou, HAAFHY
ZAEGE A E R AHNLEE (T.
=7K 7”2 K) W&o FF=E9 #AYS 7=
3l7]dl= =X 3tA

gy 7183 ZATEAS olF el U]
Mz BYe £& 2= EZol7] Wi, &
A7 ANM = Type-Il RAE EAo] A#F3te
718 EYHE F, FFELAANEHe) AT
Lx W3l wE A JdFE FUHFEA
(intermetallic) YNizB:C ZAX A =713 54
AFE FYPIFPLh dH o2 YNiB.C 232
B\ A conventionaldtil SH&E EA4S el
£ Type-1I 2AEHYGo] ¥A 7l <A 3
Roul78], d8 A3 1FES YNiLBColl ofst
FEAAR71Z(He)ol &3 A7 AP Eo], HL&
A AFEJAAZZ(H) o AF DA o
AHoF positive curvature SA4E HAFE
unconventional AL el glo] tih =@
o] H31 JTHI12]. AE7A ¢ AT AH
L 71202 B u YNiB.C 2AEA= A&

fijn

— 168 —



7b AYE  paramagnetic background A% 9}
YNiB.C @24 A189] non-locality &3 £ o)
ol AE3 AEAAANF(H) S d2dr=
47 49 23ud YNLB.C ZAEAE
nickel-borocarbide =¥x EA9 & Z&E=z A
PAR2EY} V155 K ATolxm, AslE 12
A=A vlEte AR AARG N (Hg)o) whS
A7) Wi AFFHoZ AHRAARI)A(H,)
a#o] AHHoT stesith dwrEo s AH
AA7VHH2 Y 42 WHe o8 712 gys
°] ey wwy TE wye] ustd 247
Aol 7458 A7) A3 % (Magnetization: M) =
4 WS B3, YNB:C AT A2 ARl
2718 (He) S 8 o828 =g ¥4y 24 2

F2RE o Za .
2. 8 WY

A AEE YNiLB:C Algs Ni:Be} &4
f2 "BE ol&3dlel e flux WHOT A
2 @24 Agolth Algel AE 0.29x0.23x
006 cm” o]®, ZA7} 17 mg olt}h. AH T A&
378 BT o] AP AL S AlBe) Tz EA
=2 o] HREH 98 =854 2 dFdHAg
[13,14].

A¥L& SQUID magnetometer (Quantum
Design MPMS-7)& ©| &3t 2714 &4 A7,
5 A71A 8 = (Magnetization: M) 238 253
22 FYEHYG. FulE 17 mg FZA YNiLB.C
AB8E GRS Al-disk 99 Duco HFAE olg
ol 29 o, IAE Mylar FE <o) ¥o
A71H 54E E33ET. WA AR Fo)A
4L 837 Ao, SQUID magnetometer )
o e 2AEANS JALE o)dos LYo
2N, 2HAERAEE olRE ZY Ul B
(trap) fluxE A A7 Y ZAEAAL reset
AMA FAS 28z A7 AHH=10 G)E Aoz
%, ZFC(zero-field cooled)®} FClfield cooled:
Meissner  state)  AEjolA A r|medE
(magnetic moment: m)E Z33lgc} ZE 2§
A AR AHS 2AEAY A Yrer
B AME F, MG) = mGem?)/Viem)ag o
4% A7IAZF=ME sl Bdsigo
Y GAY YNLB.C 2HE E3d9 AFRAA A}
718 (He) A7E 317] 93ld, 4 AlgE 217
ol 4 AHAM AL H e oxm
FEH AMAE] Wzt AlA, dsle 2R exE 9
A &, o] A" x| A 2yl A7)
7} 65 T 742 A713E FAAI 1 A 244
7l WRoeg A5 ANAEEMME 2714
o] ¥igte] wel dztel exdA 24P
2] 31 paramagnetic background A& 2 ¥ A &}7)
ek, G4 EAd B (normal state)®] b7
PEmM)E YAXEREH 4e7tx 259 A%
o] Wste] uie} ZAHF F B YALE

olgl AeEsta 9= Aue 2
M, 27 YNpB,C 2d% B4 8% A% 7

a4 (intermetallic) 549 AL
YNiB:C @23 Al59 IdAH|LE(T)E,
ZFC(zero-field  cooled)®}  FC(field cooled:
Meissner state)3tell A &% w3le) W& 27z
F=ME SHS & %, o A¥AFY M(T)
HAE G, M = 0 2E7R HHF dFHMd
g8 we JozAd HAASYD.  Figle
YNizB:C ©24 2AZA o &% Hatd wz
FC-A712A8 =(M)E Ax71ZH=10 G)& Hoj
F AHdA de ZAe Addoltd. Fig. 1914
4 F A5l YNimB:C 2HT A9 YAAcLx
(To)= 165 K A=xolth. o714 dAHL®
(ToE 23 o YAAHNLE(T,) B2 &
H AFoRRE 7|Q%te A4¥ ZA(Fig.)e o
F A3

-
[
Mo
x|
A
tlo

T T
YNiZBzC single crystal, 17 mg

oF SOOI
e
L7
&0
KO R O

-0 F Field Cooled o

a
-20 % ﬂ

4 M(G)

30} e
Zero Field Cooled m]
40 | (s H | c-axis
H=10G

.50 : 2 : " L 2 n 1 "
2 4 6 & 10 12 14 16 18 20 22

T (K)

Fig. 1. ZFC and FC magnetization curves as
the function of temperature, for YNi:B:C single
crystal.
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Fig. 5. The temperature dependence of
He using several analvtic methods.
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