;@ 2= J* D6 EA F3 BN $K $* $1 $k Bh ;0 9b D4 GH 8r N. BS <’ N( Third Harmonic A C Susceptibilit y in Oxide Sup erconductors 6e =# 9) 6H Bg 3X >p Js 9) 3X It EE ;R >p Js 9) 3X 2J >. ED It Aq ;J , KL B< NI J? , >> 2< >H CK Departmen t of Computer Science and Electronics, Kyush u Institute of T ec hnology Edm und So ji Otab e, Ry ouhei Kitam ura, T eruo Matsushita Abstract|In order to in v estigate the e�ect of rev ersible motion of uxoids, the third harmonic of complex A C susceptibilit y w as measured for Y-based sup erconducting p owder and QMG-pro cessed bulk sp ecimens. The critical curren t density w as estimated from the exp erimen tal results using the theoretical mo del of Campb ell for the rev ersible motion of uxoids and compared with the estimation from DC magnetization. Deviation from the estimated v alue from DC magnetization is remark able when the applied A C magnetic �eld is small. It is considered that the rev ersible uxoid motion at lo w AC magnetic �elds is m uc h more prominen t than exp ected in the present theory . 1. $O $8 $a $K Bh ;0 9b D4 GH 8r N. BS <’ N( ( � 0 3 , � 00 3 ) $O 4p K\ GH <~ GH ?t IU 6a $N %N %$ %: $d NL ;R 2= <’ B+ $N G4 @- NO $N 1F 6A $r :o =| $G $-!" $h $j @5 3N $J %T %s %K %s %0 8z 2L $N >p Js $, F@ $i $l $k $H 4| BT $5 $l $F $* $j!" ;@ 2= J* D6 EA F3 BN $N I> 2A $K MQ $$ $i $l $F $- $F $$ $k 1) !# 0l J}!" NL ;R 2= <’ B+ $N 2D 5U 1? F0 $, 82 Cx $J :] $K $O!" D> N. <’ 2= $N %^ %$ %J!< %+!< %V $N 8{ G[ $d 8r N. BS <’ N( $N 4p K\ GH @. J, $d 9b D4 GH @. J, $O 40 A4 $K IT 2D 5U $J Bean $N NW 3& >u BV %b %G %k $N M= A[ $+ $i 30 $l $k $3 $H $, CN $i $l $F $$ $k 2) !# NL ;R 2= <’ B+ $N 2D 5U 1? F0 $O D6 EA F3 BN $N M- 8z %5 %$ %: d $, Campb ell $N 8r N. <’ 3& $N ?/ F~ ?< $5 � 0 0 $H F1 Ey $+ $h $j >. $5 $$ ;~ $K 82 Cx $K $J $k!# $3 $3 $G!" M- 8z %5 %$ %: $O D6 EA F3 <W JC EE N. $N %k!< %W $N >. $5 $$ J} $N H> 7B $G M? $( $i $l $k!# Rb 3 C 60 D6 EA F3 J4 BN $N � 0 3 , � 00 3 $N 8r N. <’ 3& 0M B8 @- $N <B 83 7k 2L $O!" NL ;R 2= <’ B+ $N 2D 5U 1? F0 $r 9M N8 $7 $? Campb ell %b %G %k $r $b $H $K ?t CM 7W ;; $7 $? 7k 2L $H Hf 3S $5 $l $F $$ $k 2) !# $= $N 7k 2L!" � 0 3 , � 00 3 $N %T!< %/ $N CM $O NL ;R 2= <’ B+ $N 2D 5U 1? F0 $, 82 Cx $J :] $K Bean %b %G %k $N M= A[ $h $j $b 6K C< $K >. $5 $+$C $?!# $^ $? %T!< %/ $N CM $O D> N. <’ 3& $r A} 2C $5 $; $? :] $d 9b 29 $K $J $k $K $D $l $F 8: >/ $7 $?!# $3 $l $i $N 7k 2L $O Campb ell $N 8r N. <’ 3& $N ?/ F~ ?< $5 � 0 0 $N <’ 3& $H 29 EY 0M B8 @- $+ $i @b L@ $9 $k $3 $H $, $G $- $k!# $D $^ $j 9b $$ <’ 3& $d 29 EY $K $* $$ $F � 0 0 $O A} 2C $7!" $= $N 7k 2L $H $7 $F NL ;R 2= <’ B+ $N 2D 5U 1? F0 $O 82 Cx $H $J $k!# $7 $+ $7 $J $, $i!" M} O@ E* $K $O � 00 3 $N Ii $N %T!< %/ $N @d BP CM $N J} $, @5 $N %T!< %/ $h $j $b Bg $- $$ $H M= B, $7 $F $$ $k $N $K BP $7 $F!" <B 83 $G

$O @5 $N %T!< %/ $N CM $, Bg $- $$ 7k 2L $r F@ $?!# $3 $N 7k 2L $+ $i 9b $$ 8r N. <’ 3& $K $* $$ $F M} O@ $N M= A[ $h $j $b 5^ B. $K 2D 5U $+ $i IT 2D 5U $K 0\ 9T $7 $F $$ $k $b $N $H 9M $( $i $l $?!# $7 $+ $7 � 00 3 $N 8r N. <’ 3& 0M B8 @- $K $D $$ $F $O $h $j >\ :Y $J 8! F$ $, I, MW $G $" $k!# ;@ 2= J* D6 EA F3 BN $K $* $$ $F 9b 29 $G NL ;R 2= <’ B+ $N 2D 5U 1? F0 $O Rb 3 C 60 J4 BN $H F1 MM $K 82 Cx $G $" $k $H 4| BT $5 $l $k!# $J $< $J $i ;@ 2= J* D6 EA F3 BN ;n NA $K $* $$ $F $O %/ %i%C %/ $d <e 7k 9g $K $h $j J, 3d $5 $l $k $3 $H $, $" $j!" $= $N $h $& $J ;~ $K $O D6 EA F3 BN $N M- 8z %5 %$ %: $, >. $5 $/ $J $k!# $3 $3 $G $O Bh ;0 9b D4 GH 8r N. BS <’ N( $K 5Z $\ $9 NL ;R 2= <’ B+ $N 2D 5U 1? F0 $N 8z 2L $K $D $$ $F Y 7O $N D6 EA F3 J4 BN $H QMG K! $K $h $j @= :n $5 $l $? %P %k %/ $N ;n NA $K $D $$ $F B, Dj $7 $?!# 7k 2L $O Campb ell %b %G %k $r $b $H $K $7 $? ?t CM 7W ;; $r MQ $$ $F 2r @O $r $7 $F!" D> N. <’ 2= B, Dj $N 7k 2L $H Hf 3S $7 $?!# FC $K Bh ;0 9b D4 GH 8r N. BS <’ N( $+ $i 5a $a $? NW 3& EE N. L) EY $K $D $$ $F 8! F$ $r $* $3 $J $&!# 2. <B 83 <B 83 $K MQ $$ $? ;n NA $O Y 7O $N D6 EA F3 J4 BN $H QMG(Quenc h and Melt Grou wth) K! $K $h$C $F :n @= $5 $l $? %P %k %/ :‘ $G $" $k!# >F 7k K! $G :n $i $l $? Y-Ba-Cu-O $r J4 :U $7 $F!" @d 1o BN $G $" $k Y 2 O 3 $N J4 BN $H 1:2 $G :. 9g $7 $?!# $3 $N :. 9g J4 $r $* $h $= 1 t/cm 2 $N 05 NO $G 2! $7 8G $a!" %( %] %- %7 <y ;i $G 8G Dj $7 $?!# $3 $N J4 BN ;n NA $G $O!" 8D!9 $N D6 EA F3 J4 $N p ercolativ e path $O B8 :_ $7 $J $$ $H 4| BT $5 $l!" $h$C $F 30 It $N 8r N. <’ 3& $K $h $j M6 F3 $5 $l $k <W JC EE N. $O D6 EA F3 J4 $N Fb It $K $N $_ N. $l $k $H 9M $( $i $l $k!# $9 $J $o $A D6 EA F3 BN $N M- 8z %5 %$ %: d $O J4 BN $N %5 %$ %: $H F1 $8 $H 9M $( $i $l!" $* $* $h $= d = 1 � 10 � m $G $" $k!# QMG ;n NA $O 4 : 55 � 3 : 20 � 0 : 85 mm 3 $N Bg $- $5 $N %9 %i %V $G $" $j!" c <4 $O 9- $$ LL $K BP $7 $F ?b D> $K G[ 8~ $7 $F $$ $k!# QMG ;n NA $N >l 9g $K $O!" <W JC EE N. $O %/ %i%C %/ $J $I $N $h $& $J 7g 4Y $N $? $a $K ;n NA Fb $r 6Q 0l $K N. $l $k ;v $O $G $- $J $$!# $7 $? $,$C $F!" QMG ;n NA $r N. $l $k EE N. $r ;n NA A4 BN $r N. $l $k %P %k %/ $J EE N. $H %/ %i%C %/ $K $h$C $F JD $8 9~ $a $i $l $? 6I =j E* $J EE N. $N OB $H $7 $F 6a ;w $7 $? ;~!" 8e <T $K $D $$ $F $O d $O a - b LL $K 1h$C $F B8 :_ $9 $k %/ %i%C %/ $N 4V 3V $H F1 $8 $K $J $k 3) !# Cm 0U $7 $J $1 $l $P $J $i $J $$ $N $O D> N. <’ 2= $N %R %9 %F %j %7 %9 $h $j J c $r 5a $a $k ;~ $K $O!" ;n NA $N 8| $5 D = 0 : 85 mm $r MQ $$ $k ;v $G $" $k!# $7 $? $,$C $F QMG ;n NA $K $* $$ $F $O!" D> N. <’ 2= $h $j 5a $a $k J c $O 6I =j $N NW 3& EE N. L) EY $H Ey $7 $/ $O $J $/!" 6I =j $N CM $H M" Aw EE N. L) EY $N $" $k <o $N J? 6Q CM $G $" $k 4) !# 4p K\ GH 8r N. BS <’ N( $N 5u It $+ $i 5a $a $? NW 3& 29 EY $O J4 BN ;n NA $H QMG ;n NA $K $* $$ $F $= $l $> $l 90.5 K $H 90.2 K $G $"$C $?!# 4p K\ GH $H Bh ;0 9b D4 GH 8r N. BS <’ N( ( � 0 1 , � 00 1 , � 0 3 , � 00 3 ) $N 8r N. <’ 3& 0M B8 @- $r 0l Dj $N 29 EY $* $h $S D> N. <’ 3& $N 2< $G B, Dj $7 $?!# D> N. $H $= $l $K =E >v $9 $k 8r N. $N <’ 3& $O QMG ;n NA $N D9 <j J} 8~ $K 1h$C $F 0u 2C $7 $?!# D> N. <’ 3& $O 6 T $^ $G!" 8r N. <’ 3& $O 0.03 T $^ $G 0u 2C $7 $?!# 29 EY $O %, %9 %X %j %& %‘ Cf $G 60 K $+ $i T c $^ $G D4 @0 $7 $?!# D> N. <’ 2= B, Dj $O SQUID(MPMS{7) $r MQ $$ $F B, Dj $7 $?!# 3. 7k 2L $* $h $S 8! F$

Figure 1(a) $H (b) $K $= $l $> $l 81 K $K $* $1 $k J4 BN ;n NA $H 87 K $K $* $1 $k QMG ;n NA $N � 00 3 $N 8r N. <’ 3& 0M B8 @- $r <( $9!# N> J} $N ;n NA $K $* $$ $F D> N. <’ 3& $, A} 2C $9 $k $K $D $l $F � 00 3 $N %T!< %/ CM $O C1 D4 $K 8: >/ $7 $F $$ $k ;v $, $o $+ $k!# $^ $? 29 EY $r >e >: $5 $; $? ;~ $K $b F1 MM $J 7k 2L $r F@ $F $$ $k!# $3 $l $i $N 7k 2L $O >e =R $N $h $& $K � 0 0 $N 29 EY <’ 3& 0M B8 @- $+ $i @b L@ $9 $k ;v $, $G $- $k!# $^ $? @5 $N %T!< %/ $, Fig. 1(b) $G $O 4Q B, $5 $l $F $$ $k $N $K BP $7 $F!" Fig. 1(a) $G $O $J $$!# $3 $N M} M3 $O Fs $D $N ;n NA $N 4V $G d= 2 � 0 0 $N CM $, 0c $& $? $a $G $" $k!# NW 3& EE N. L) EY J c $H � 0 0 $O <! $N 4X 78 $, $" $k 5) !# � 0 0 = H 0 d i J c ! 1 = 2 (1) $3 $3 $G!" H 0 $O D> N. <’ 3& $G $" $j!" d i = a f =� $O Aj 4X 5w N% $H $h $P $l $k!# a f $O <’ B+ @~ 4V 5w N% $G $" $j!" � $O %T %s ;_ $a $N <o N‘ $K 0M B8 $9 $k Dj ?t $G $" $k!# J4 BN ;n NA $K $* $$ $F $O QMG ;n NA $h $j J c $, >. $5 $$ $? $a � 0 0 $, Bg $- $/!" $^ $? d $, >. $5 $$ $N $G!" d= 2 � 0 0 $, >. $5 $/ $J $k!# $7 $? $,$C $F!" J4 BN ;n NA $N J} $, <’ B+ @~ $N 2D 5U 1? F0 $, 82 Cx $G $" $k!# QMG ;n NA $K $* $$ $F $O @5 $N %T!< %/ CM $, Ii $N %T!< %/ $N @d BP CM $h $j $b Bg $- $/!" $3 $l $O Rb 3 C 60 $N 7k 2L 2) $H F1 $8 $G $" $k!# $3 $3 $G!" � 00 1 , � 0 3 , � 00 3 $N %T!< %/ $r <( $9 8r N. <’ 3& $N Bg $- $5 $+ $i J c $r I> 2A $7!" $= $N 7k 2L $r D> N. <’ 2= $N %R %9 %F %j %7 %9 $+ $i 5a $a $? CM $H Hf 3S $9 $k!# � 00 1 , � 0 3 , � 00 3 $N %T!< %/ $r <( $9 8r N. <’ 3& $N Bg $- $5 H mp � 00 1 , H mp � 0 3 , H mp � 00 3 $O d= 2 � 0 0 $K $h$C $F 0l 0U $K 7h $^ $k!# Nc $( $P!" � 00 1 $N >l 9g $K $O 6a ;w E* $K <! $N $h $& $K $J $k 5) !# H mp � 00 1 =H p = 3 1 = 2 [1 + 2(2 � 0 0 =d ) 2 ] (2) $3 $3 $G!" H p = J c d= 2 $O Cf ?4 E~ C# <’ 3& $G $" $k!# � 0 3 , � 00 3 $K $D $$ $F $b F1 MM $K ?t CM 7W ;; $N 7k 2L $h $j 0J 2< $N 6a ;w <0 $r F@ $?!# Fig. 1: A C magnetic �eld dep endence of � 00 3 in v arious DC magnetic �elds in (a) p o wder sp ecimen at 81 K and (b) QMG sp ecimen at 87 K.

Fig. 2: Critical current density estimated from the v arious p eak �elds of A C susceptibilities and DC magnetization for (a) p owder sp ecimen and (b) QMG sp ecimen. H mp � 0 3 =H p = (8 = 3)[1 + 3(2 � 0 0 =d ) 2 ] (3) H mp � 00 3 =H p = 1 : 41[1 + 2(2 � 0 0 =d ) 2 ] (4) 0l J}!" D> N. <’ 2= $N %^ %$ %J!< %+!< %V $N 8{ G[ S $O d= 2 � 0 0 $K $h $j 0l 0U $K 7h $^ $j!" S = 1 � 2 � 0 0 d tanh d 2 � 0 0 ! : (5) $N $h $& $K I= $5 $l $k 6) !# $7 $? $,$C $F!" d= 2 � 0 0 $r S $N B, Dj CM $h $j 5a $a $k ;v $, $G $- $k!# $3 $l $r MQ $$ $F H mp � 00 1 =H p , H mp � 0 3 =H p , H mp � 00 3 =H p $O (2){(4) <0 $h $j 5a $a $k ;v $, $G $-!" $3 $l $H $* $N $* $N $N %T!< %/ <’ 3& $N B, Dj CM $h $j J c $r 5a $a $k ;v $, $G $- $k!# 0l J}!" D> N. <’ 2= $N %R %9 %F %j %7 %9 � M $+ $i $O J c = 2� M =D $h $j 5a $a $?!# J4 BN ;n NA $K $* $1 $k MM!9 $J 8r N. BS <’ N( $N %T!< %/ $H D> N. <’ 2= $+ $i 5a $a $? J c $N 7k 2L $r Fig. 2(a) $K <( $9!# $3 $3 $G d $O 5 � m $H 2> Dj $7 $?!# $3 $N ;n NA $N >l 9g $K $O B8 :_ $9 $k $N $O 6I =j $N NW 3& EE N. L) EY $N $_ $G $" $j!" $7 $? $,$C $F D> N. <’ 2= $b F1 $8 7k 2L $H $J $k $O $: $G $" $k!# $^ $? D> N. <’ 2= $+ $i 5a $a $F $$ $k CM $O IT 2D 5U $N 6K 8B $G $N CM $r 5a $a $F $$ $k $N $G!" ?? $N CM $K 6a $$ $H 9M $( $i $l $k!# $7 $+ $7 $J $, $i!" D> N. <’ 2= $+ $i 5a $a $F $$ $k J c $O 8r N. BS <’ N( $+ $i 5a $a $F $$ $k CM $K Hf $Y $F >. $5 $$ ;v $, Fig. 2(a) $h $j $o $+ $k!# $3 $N $h $& $K 8r N. BS <’ N( $+ $i 5a $a $F $$ $k CM $O $J $* 2a Bg I> 2A $5 $l $F $$ $k!# $5 $i $K!" $= $l $> $l $N %T!< %/ $+ $i 5a $a $? CM $O 0c$C $F $$ $k!# $D $^ $j � 00 3 $N Ii $N %T!< %/ $+ $i 5a $a $? J c $, 0l HV Bg $- $/!" <! $K � 00 1 $+ $i 5a $a $? CM $G $" $j!" � 0 3 $+ $i 5a $a $? CM $, 0l HV >. $5 $$!# 0l J}!" Bean %b %G %k $+ $i M= A[ $5 $l $k %T!< %/ $N <’ 3& $O T able I $K <( $7 $F $" $k!# $3 $N =g HV $O d= 2 � 0 0 = 0 : 1 $N $h $& $K <’ B+ @~ $N 2D 5U 1? F0 $, 82 Cx $J :] $G $b @. $j N) $D!# $7 $? $,$C $F!" M} O@ M= A[ $H <B 83 7k 2L $N 0c $$ $O 8r N. <’ 3& $, >. $5 $$ $H $3 $m $G 82 Cx $G $" $k ;v $, $o $+ $k!# 8@ $$ 49 $( $k $H Campb ell %b %G %k $K $* $$ $F <’ B+ @~ $N JQ 0L $, >. $5 $$ NN 0h $G <B 83 7k 2L $+ $i $N 30 $l $, L\ N) $D!#

T able I: The normalized amplitudes of A C magnetic �elds at the p eaks of v arious AC susceptibilities predicted b y Bean’s mo del. negativ e p eak of � 00 3 � 00 1 � 0 3 p ositiv e p eak of � 00 3 p eak A C �eld normalized b y H p 1.38 1.41 2.67 9.65 A0 =R $N $h $& $K QMG ;n NA $K $* $$ $F!" D> N. <’ 2= $+ $i 5a $a $i $l $k J c $O 6I =j $N CM $H M" Aw NW 3& EE N. L) EY $N $" $k <o $N J? 6Q $G $" $k!# 0l J}!" QMG :‘ $J $I $G $O D> N. <’ 2= $N %R %9 %F %j %7 %9 $N Bg $- $5 $, $[ $\ ;n NA %5 %$ %: $K Hf Nc $9 $k $3 $H $, CN $i $l $F $* $j!" $" $? $+ $b %P %k %/ $J EE N. $, 0l MM $K N. $l $F $$ $k $h $& $K 8+ $J $9 $3 $H $, $G $- $k $h $& $K ;W $o $l $F $$ $k!# $3 $l $, BE Ev $G $" $l $P :# $N 8r N. BS <’ N( B, Dj $K $* $$ $F $b 0u 2C 8r N. <’ 3& $, Hf 3S E* Bg $- $$ $? $a $K!" Ey 2A E* $K 0l <o N‘ $N <W JC EE N. $, ;n NA A4 BN $r 6Q 0l $K N. $l $F $$ $k $H 2> Dj $9 $k $3 $H $, $G $- $k!# $7 $? $,$C $F $3 $3 $G $O 8r N. BS <’ N( $+ $i J c $r 5a $a $k $N $K!" D> N. <’ 2= $+ $i J c $r 5a $a $? ;~ $N ;n NA $N 8| $5 D = 850 � m $r MQ $$!" J4 BN ;n NA $H F1 $8 $h $& $K $7 $F 7W ;; $7 $?!# $3 $N $h $& $K $7 $F 5a $a $i $l $k CM $O!" Campb ell %b %G %k $, @5 $7 $1 $l $P D> N. <’ 2= $+ $i 5a $a $i $l $k J c $H F1 MM $J CM $K $J $k $b $N $H 4| BT $5 $l $k!# $7 $+ $7 Fig. 2(b) $N QMG ;n NA $N 7k 2L $+ $i $o $+ $k $h $& $K!" $= $l $> $l $+ $i 5a $a $i $l $k J c $N CM $O 0[ $J $j!" � 00 3 $+ $i 5a $a $? J c $N CM $, 0l HV Bg $- $/!" <! $K � 00 1 $+ $i 5a $a $? CM!" � 0 3 $+ $i 5a $a $? CM!" :G 8e $K D> N. <’ 3& $+ $i 5a $a $? CM $H $J$C $F $$ $k!# $3 $& $7 $? 0c $$ $N 86 0x $H $7 $F $O!" <B :] $K $O Fs <o N‘ $N EE N. $, B8 :_ $9 $k $3 $H $H!" Campb ell %b %G %k $+ $i $N $O $: $l $H $, 9M $( $i $l $k!# $7 $+ $7!" F@ $i $l $F $$ $k 7k 2L $O J4 BN ;n NA $H F1 $8 79 8~ $, $" $k $3 $H $+ $i!" $3 $N >l 9g $b Campb ell %b %G %k $+ $i $N $O $: $l $, <g 0x $G $" $k $H ;W $o $l $k!# QMG ;n NA $K $* $1 $k 8! F$ $G $O!" K\ Mh $O Fs <o N‘ $N <W JC EE N. $, $" $k $H $3 $m $r!" D> N. <’ 2= $, ;n NA %5 %$ %: $K Hf Nc $9 $k $H $$ $& $3 $H $+ $i!" Ey 2A E* $K 0l <o N‘ $N <W JC EE N. $H 2> Dj $r $7 $?!# $7 $+ $7 <B :] $O Fs <o N‘ $N <W JC EE N. $N 1F 6A $, $" $k $3 $H!" $^ $? FC $K 8r N. <’ 3& $N Hs >o $K >. $5 $$ $H $3 $m $G $O 6I =j $N <W JC EE N. $, <g $K <’ 2= $K 1F 6A $r M? $( $k $3 $H $+ $i!" >e =R $N 8! F$ $O Ld Bj $r 4^ $s $G $$ $k!# $7 $? $,$C $F!" @5 3N $K Fs <o N‘ $N NW 3& EE N. L) EY $r :N $j F~ $l $? ?7 $7 $$ M} O@ $N 9= C[ $, K> $^ $l $k!# 4. $^ $H $a $3 $N Js 9p $G $O Y 7O D6 EA F3 BN $N 4p K\ GH $H Bh ;0 9b D4 GH $N 8r N. BS <’ N( $r B, Dj $7!" <! $N $h $& $J 7k O@ $r F@ $?!# � 9b <’ 3& $d 9b 29 $K $J $k $K $7 $? $,$C $F � 00 3 $N %T!< %/ $N CM $O C1 D4 $K 8: >/ $7!" <’ B+ @~ $N 2D 5U 1? F0 $O 82 Cx $H $J $k!#

� 8r N. BS <’ N( ( � 0 1 , � 0 3 , � 00 3 ) $H D> N. <’ 2= $+ $i 5a $a $? J c $N Hf 3S $+ $i!" 8r N. BS <’ N( $+ $i 8+ @Q $b $i $l $? J c $O 8r N. <’ 3& $K 0M B8 $7 $F $$ $k ;v $, $o $+$C $?!# <’ B+ @~ $N JQ 0L $N >. $5 $$ NN 0h $K $* $$ $F!" <’ B+ @~ $N 2D 5U 1? F0 $, Campb ell %b %G %k $N 2> Dj $h $j $b $h $j 82 Cx $G $" $k ;v $, ?d B, $5 $l $k!# <U <- QMG ;n NA $r Ds 6! $7 $F $$ $? $@ $$ $? ?7 F| E4 $N LZ B< 7= 0l ;a $K ?< $/ 46 <U CW $7 $^ $9!# ;2 9M J8 8% 1) T. Ishida, K. Okuda, Y. Kazumata, S. Ok a y asu and O. Michik ami: Ph ysica C 247 (1995) 206. 2) E. S. Otab e, T. Matsushita, H. Heinze, M. Baenitz and K. L � uders: IEEE T rans. Applied Sup erconductivit y V ol. 5, No. 2 (1995) 1383. 3) E. S. Otab e, N. Oh tani, T. Matsushita, Y. Ishik a w a and S. Y oshiza w a: Jpn. J. Appl. Ph ys. 33 (1994) L996. 4) B. Ni, T. Munak ata, T. Matsushita, M. Iw akuma, K. F unaki, M. T ak eo and K. Y amafuji: Jpn. J. Appl. Ph ys. 27 (1988) 1658. 5) T. Matsushita, E. S. Otab e, B. Ni: Ph ysica C 182 (1991) 95. 6) F. Sumiy oshi, M. Matsuy ama, M. No da, T. Matsushita, K. F unaki, M. Iw akuma and K. Y amafuji: Jpn. J. Appl. Ph ys. 25 (1986) L148.