%" %s %@!< %I!< %W $7 $? Bi-2212 D6 EA F3 C1 7k >= ;n NA Fb $N <W JC EE N. J, I[ Distribution of Shielding Curren ts in Underdop ed Bi-2212 Single Crystal 6e 9) Bg!& >p Js 9) � ;3 1: =S 2p , 5H 8+ B@ M$ , >> 2< >H CK , >. ED It Aq ;J El Bg!& 9) * Cf ;3 M- M} *, 2< ;3 =_ 0l *, 4_ Hx 8w Fs * Kyush u Inst. of T ec hnology; S. Y amaura, D. Y oshimi, T. Matsushita, E. S. Otab e Univ. of T oky o; Y. Nak a y ama, J. Shimo y ama, K. Kishio y amaura@aquarius10.cse.kyutec h.ac.jp $O $8 $a $K D6 EA F3 BN $N <! 85 @- $N JQ 2= $K $h $k 1 <! $N M; 2r E> 0\ $N JQ 2= $O 2 <! $N GL E> 0\ $N JQ 2= $h $j $b Cx $7 $/!" 6K EY $K 2 <! 85 E* $J D6 EA F3 BN $G $O M; 2r E> 0\ 6J @~ $, GL E> 0\ 6J @~ $N 2< $K 4Q B, $5 $l $k $H M= A[ $5 $l $k!# <B :]!" %" %s %@!< %I!< %W $7 $? Bi-2212 D6 EA F3 C1 7k >= $G $O <’ B+ @~ 7O $N 1 <! Aj E> 0\ <’ 3& $h $j $b 9b $$ IT 2D 5U <’ 3& $, Js 9p $5 $l $F $$ $k 1) $,!" $3 $N IT 2D 5U @- $, ;n NA $N I= LL %T %s %K %s %0 $K $h $k 2D G= @- $, ;X E& $5 $l $F $$ $k!# $= $N >l 9g!" F@ $i $l $? Aj ?^ $, %P %k %/ $J <’ B+ @~ 7O $N FC @- $r I= $7 $? $b $N $H $O 8@ $( $:!" $h $j 87 L) $J B, Dj $, I, MW $H $J $k!# $3 $3 $G $O $= $N $h $& $J %" %s %@!< %I!< %W $7 $? Bi-2212 C1 7k >= $K $D $$ $F Campb ell K! $r MQ $$ $F ;n NA Fb $N <W JC EE N. J, I[ $r B, Dj $7!" $3 $N IT 2D 5U @- $N 86 0x $, %P %k %/ %T %s %K %s %0 $H I= LL %T %s %K %s %0 $N $$ $: $l $J $N $+ $r L@ $i $+ $K $9 $k!# $^ $?!" <’ B+ %W %m %U%! %$ %k $O IT 2D 5U <’ 3& 6a K5 $K $* $$ $F <’ B+ @~ $N 2D 5U 1? F0 $K $h $j Bg $- $J 1F 6A $r <u $1 $k $N $G Campb ell %b %G %k 2) $r MQ $$ $F M} O@ 2r @O $r 9T $&!# <B 83 ;n NA $O FZ K! $K $h $j :n @= $7 $? Bi-2212 C1 7k >= $G!" Dc 05 ;@ AG 2< $G G. =h M} $7 %" %s %@!< %I!< %W >u BV $K $7 $F $$ $k!# NW 3& 29 EY T c $O 85.0 K $G $" $k!# %5 %$ %: $O 4.83 � 1.65 � 0.062 mm 3 $G!" c <4 $O ;n NA $N 9- $$ LL $K ?b D> $K G[ 8~ $7 $F $$ $k!# B, Dj $K $O Campb ell K! $r MQ $$ $?!# $^ $: ;n NA $N c <4 J} 8~ $K D> N. <’ 3& $r 2C $(!" $3 $l $K ?b D> $K 35.0 Hz $N Hy >. 8r N. <’ 3& $r =E >v $7 $?!# == J, Bg $- $J 8r N. <’ 3& $r 2C $(!" D> N. <’ 3& $, 0l MM $K ?/ F~ $7 $F $+ $i 8r N. <’ 3& $K BP $9 $k <’ B+ $N =P F~ $j $N $_ $r 4Q B, $7 $?!# $3 $N 8r N. <’ B+ $H 8r N. <’ 3& ?6 I} b 0 $N 4X 78 $+ $i 8r N. <’ 3& $N ?/ F~ ?< $5 � 0 $r 5a $a $?!# $^ $?!" SQUID <’ NO 7W $r MQ $$ $F <’ 2= $r B, Dj $7!" NW 3& EE N. L) EY J c $r 5a $a!" J c $, 1 : 0 � 10 6 A = m 2 $K 8: >/ $9 $k <’ 3& $G IT 2D 5U <’ 3& $r 7h Dj $7 $?!# 7k 2L 5Z $S 8! F$ Fig. 1 $K ;n NA $N IT 2D 5U <’ 3& $r <( $9!# $3 $N ?^ $K $* $$ $F 30 K 0J 2< $K 29 EY $r 2< $2 $k $H IT 2D 5U <’ 3& $O 5^ 7c $K A} 2C $7 $F $$ $k!# Fig. 2 $K 25 K $+ $D $3 $N 29 EY $K $* $1 $k IT 2D 5U <’ 3& 131mT $h $j == J, $K >. $5 $$ 20 mT $K $* $1 $k <’ B+ %W %m %U%! %$ %k ( 8r N. <’ 3& $N ?/ F~ ?< $5 � 0 - 8r N. <’ 3& ?6 I} b 0 ) $H Campb ell %b %G %k $K $h $k M} O@ 7k 2L $r <( $9!# ?/ F~ ?< $5 � 0 $O b 0 $, 0 $N 6K 8B $K $* $$ $F $" $k 0l Dj CM ( � 0 0 ) $r <h $k $,!" b 0 $, A} 2C $9 $k $K $D $l $F @~ 7A $K A} 2C $7!" $d $, $F ;n NA $N Cf ?4 $K E~ C# $7 $F 0l Dj CM $H $J $k!# $b $7 I= LL IT 2D 5U @- $, $" $l $P D> @~ It J, $r � 0 $, %< %m $K $J $k $^ $G 30 A^ $7 $? $H $- $K @5 $N b 0 $N @Z JR $, ;D $k $O $: $G $" $k 3) $,!" $= $N $h $& $J 7k 2L $O 4Q B, $5 $l $:!" <B 83 CM $H M} O@ CM $, $[ $\ 0l CW $7 I= LL EE N. $K $h $k <W JC 8z 2L $O 8+ $i $l $J $+$C $?!# $3 $N 79 8~ $O $5 $i $K 9b 29 $N IT 2D 5U 6J @~ $N 6a K5 $G $b B3 $-!" :# 2s $N ;n NA $G $O B, Dj $7 $? HO 0O Fb $G I= LL IT 2D 5U @- $O 4Q B, $5 $l $J $+$C $?!# >\ :Y $K $D $$ $F $O Ev F| H/ I= $9 $k!# Fig. 1 Irrev ersibilit y line of underdop ed Bi-2212 single crystal. Fig. 2 Flux pro�le at 25 K and 20 mT. The solid line is a theoretical result of the Campb ell mo del. !Z;2 9M J8 8%![ 1) K. Kishio, J. Shimo y ama, S. W atauc hi and H. Ikuta, Pr o c. of 8th Int. Workshop on Critic al Curr ents in Sup er c onductors (W orld Scien ti�c, Singap ore), pp. 35{38, 1998 2) A. M. Campb ell, J. Phys. C, 4 , pp. 3186{3198, 1971 3) T. Matsushita, T. Honda, Y. Hasega w a and Y. Monju, J. Appl. Phys., 54 , pp. 6526{6532, 1983