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Behavior of the Vortex Flux in a Polycrystalline YiBaxCusO7-s
Superconductor in a Rotational Experiment

MR, A8, LS

(Seong-Jae Park, Yong-Seok Kim, Chae-Ok Kim)

Abstract

Rotational Magnetization-vector measurements have been performed on a polycrystalline
Y1Ba;CusOr-5 sample in a field-cooled condition at 4.2 K. The experimental results show that

vortex flux density (B) consists of 3 groups :

(1) a weak pinning part (Bw) which stays at a fixed

angle relative to the magnetic field f(H); (2) a strong pinning part (Bs) which rotates rigidly with
the sample and has same magnitude with the sample rotation, and (3) an intermediate pinning part
(Bi) which rotates rigidly with the sample, but whose magnitude changes with the sample rotation.

Our results have been explained in terms of a distribution in the strength of the vortex pinning

torque and a repuisive intervortex torque.

Key Words (82 g0) :
Shoulder part(El| &

&), Vortex pinning torque(i%%

.M B

BB g
8 ol &
F RES $4o SlojM B BAL ALz
a9t 28ER A850 TLY BRd
ARol ygs Fastch dAZHNEY g
|, 29 e AR A7 olgFae) Zog
o]20] A 4 A1, Bl APHA WY
5tA AHgH ARG B A8 WEHERMV)
Joll o8 Bk AFHA wge] AF= o
Age] dudd tistd PAysA A7t
ol x d@we) Zo] tiste Ay
g},

2% 2AEAC AN ZANY
gl A% £28F

i
0 rlo flo

2 @

o£>io>4ni_"§1

i o

E S R R TS
rir .

W

tlo

ol
o

« o dggda &g

(MEA AT 395 1784, Fax: 204-3592
E-mail : )

19984 49 149 A< 19989 79 1394 AAgE

Rotationai Magnetization Vector Measurement(Z & Xtaple] HHAH)

£), Core pan(ﬂl AE FAES

x5 E3)

&), Intermediate parl(&

RMV £4& o]83t9, Kouvel &7 217 ¢
4 A B7b vlES b HE Brst 3AAE By
9 % A FRroz Yo F £ 9eS BYT
NE7 &8 A7AM)Y et 7 guE A
HYS W ; ©F ZLEFHAM AN9F 28F0|H
o Ad EA(rm’ HY 93 E3 ry BT 2
O, 285X EL ABY TAH AL Ao
o 2 B e < rpEtE, AREOHEL
ABUdA F EAY F¥ol ojFaF ) 713

HE #Fatq 3AstA 2 ol 222, AR

752

o & A28&0ME] Yn F
=o] g £X7} ok, oW *d‘é 2(Bp) A g
a0 A&Ho R 3Aste W, U =Bp)
Hel| diste] ttakst =) EX5o] dolgls 7hs
do] EAA |t

Boyer® ™5} st Ag® 2wk AN
X ¥ (generalized critical state modeD)NH = A

£L 2y o] By o, Avige] st
ARE HAE o, 2AEH N e B3 o

& 239 7



&3 gol TAYT. KA /b thae ge)
o wety FEHe) dolgle Wy, Nz Fe
zeliE FozRH 1goiA dn AR 29
ware gain ok adEz 2 Wl d,

gee F e REoE YAt ; AR WF
o] e ol Yz, AEo] tistey cthdeo] nAH
A3t 99 (core region : B A8 B
Ho| ZAstd, gRFe wFoew APse HF
@) ¢ o (shoulder region : Br )o] ZAelth,

9o T rye FEHL AR/} FAE o 28
EolEe L EXd 23, 2gE-thdd
ANz 3AZHG)FH ol FHFHE RETG H4FF
o tate AR ZolAH HEE REoEZ FEZ
2 gt= Helth = ol FFHL 6
3t} Fourilerd@o 2 dursisie] Hgtrh o]2%H
fREY AgEo]-thie fo F REOF Uy
o] XA gk F7+ PYEE FHate A 39 HEo) T

& ¢ % ANk
288 wwy

oal7} Ade] A3 Al8E UC Davisdl A=
T.J.Goodwin®tAtel oJal Zujg 2243 WP
YiBaCusOr-s A1 2otk A¥AA A7|7 ~01 mm
9 EFAAQY YBaCusOr-s HEAA »c\’:]x]'i T84
B2ae e g0 AFAG A EFsA FHA0|
5 mmol A7} 05 mmel A& 4Boz ¢
Aok o1FA AAE AR A% AEE A7 oF
T Ao oFE, A8EEY HF ELHY
AR EAGA glolM AuFd ASAHE Holx ¥k
o olgtze Al tald Hed IVF Am A
34 x4 RMV £43< i3, F 44 34
9 FYL MZ uF BEE ALY FHZ XA
sty AEde date £yoz Avtg R F
of WERANAA AR} T3 @olA F YEF)
NE ZAHMe FYHMOT FAMDEAES F

st &0 AMHE T, WY ANRE 2
g FHoZ 3607tA] @AHoR AU A
29 7 AL BE 208 ARV £28HER,
24502 9% (vortex creep)& 37} wi$- o} of
H Fad BIAAE 2R Fevin 47dH

ANBE HAAFEA A5 gBdd dste 1A
2 A Hol g HoiAAd 7 go) diste A3 A
2 MY MrE 23R8t 28 19 98 ka9
HAEsld, Hol "y BAES B Hel 3%

753

A7IA A A 233 =22 Vol.11)No9,1998.

B4 €< Bre 74 thE# Zo] ¥
BL=H+4m (ML cos § + Mr sin 6) (1
Br =47 (M sin 8 - Mr cos ) 2
A7leM AE dnded O zAr)2A~RRE FA
st
3.8 9% E 9

500 Oed] YHFE A7t Felol A 4.2K7HA W
Ztate] goff tie BuT Brel 2HEHE FAE A
o] 29 20|t} Z7|del @4oz A% AL 180°
e F4 ¥ I e 2y

a8 1. 973 H, AN=RH¥Z g6, ot 2x B 28
T Mi(Hel H3d M A48)3 MeHY F
Jg M ARE FHG AA AR A3 ME
HAFE WE T3

Vector diagram showing field H, sample
rotation angle 6, flux density B and total
sample magnetization M measuring My (M
component parallel to H), Mt(M component
perpendicular to H)
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For field cooling in H=5000e, & vs. B, Br

are shown for lincreasing sample rotation

angle 6. Square and circle signs represent

Fig. 2.

6 vs. BL and 6 vs. Br, respectively, after

an initial transient interval.
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Fig 3. Br vs. BL is shown for field cooling in H=
500 Oe to 42K, for polycrystalline
Y:1BayCusOr-5 rotated in an externa field.
The square symbol indicates the change of
By and Bt after the initial - transition
interval continued to 6=180°° The small
circle has a radius centered on the value of
BL and Bt at 4=270° and the large circle is
centered on the radius of curvature for Bp
and Bt at 360°. By is the magnitude from
origin to the center of circle. Bi is the
magnitude from the center of circle to the
value of BL and Bt at arbitrary angle 6.
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angle @ vs.
phase in a BL-Brt plane and B;=B;+Bs. H; is
a projected value of H to Bi. (b) Vector
diagram showing H;, B; at an angle 6 in a

By, Bs, Bi. B, B are in same

B: plane perpendicular to a Br-Br plane. u«
is a vortex moment in an intermediate
pinning part and it repels each other, but H;

disturbs this behavior.
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