<’>l2r@O ;37ABg3XM}9)3X8&5f2J#M#1 0KF# M4Je 2000 G/ 7 7n 22 F| 1 $O$8$a$K A02s$^$G$G !" <’>l$r5a$a$?;~$K;HMQ$7$?%[!<%kAG;R$N%- %c %j%V%l!<%7 %g%s $r=*N;$7$? !# 0J2<$K$=$N7k2L$r5-$9 !# ? %[!<%k78?t R x = � 0 : 0016 temp + 1 : 098 [ V =T A ] R y = � 0 : 0005 temp + 1 : 0505 [ V =T A ] ( C"$7 ; temp $O29EY ( !n )) R z = � 0 : 0003 temp + 1 : 0226 [ V =T A ] ? %W%l%J!<%[!<%k78?t P x = � 0 : 00003 temp + 0 : 0138[ V =T 2 A ] P y = � 0 : 00003 temp + 0 : 0138[ V =T 2 A ] ( C"$7 ; temp $O29EY ( !n )) P z = � 0 : 00001 temp + 0 : 0126[ V =T 2 A ] ? r esidual voltage ( V 0 ) x = � 0 : 0002 temp � 0 : 0716[ mV ] ( V 0 ) y = � 0 : 0196 temp + 0 : 3699[ mV ] ( C"$7 ; temp $O29EY ( !n )) ( V 0 ) z = � 0 : 0004 temp + 0 : 0653[ mV ] $?$@$7 !" $3$l$i$O$9$Y$F%[!<%k:BI8$G=q$+$l$F$$$k0Y$K8e !9 <’@P:BI8$X $HJQ 49 $7 $J $$ $H $$ $1 $J $$ $N $G $" $k $, !" $3 $3 $G $O ?( $l $J $$ $G $* $/ !# 0J >e $N $3 $H $r Mx MQ $7$F <’ >l $r 9= C[ $7$F $$ $/ !# 0J 2< !" $3 $N %l %] !< %H $G $O$3 $N 2a Dx $r $^ $H $a $F $$$/ !# 1

2 %G!<%?$N%U%)!<%^ %C %H $^$:!" %G!<%?$O%"%9%-!<7A<0$GJ]B8$5$l$F$$$k !# $=$l$i$O "," $G6h@Z$i$l $F$$$k$N$G !" ;HMQ>e<h$j07$$0W$$$h$&$K%9%Z!< %96h@Z$j!" $b$7$/$O%?%V6h@Z $j$K$7$F$d$k !# %G!<%?$O0J2<$N$h$&$J%U%)!<%^%C%H$GJ]B8$5$l$F$$$k !# 1 ; date 2 ; time 3 ; coun t 4 ; x [n] 5 ; y [n] 6 ; z [n] 7; V x [mV] 8 ; V y [mV] 9 ; V z [mV] 10 ; Hall curren t [A] 11 ; temprature [mV] 12 ; unkno wn [?] 13 !A 15 , 17 ; ITMW$J%G!<%? ( x; y ; z $NM>$j!) ) 16 ; NMR CM [gauss] 3 2r@OJ}K! 3.1 35MW 0J>e$N%G!<%?$r2r@O$9$k !#$^$:!" 2r@OJ}K!$N35MW$r4JC1$K<($9 !# 1. 6h@Z$jJ8;z$r%+%s%^ "," $+$i%9%Z!<%9$K@Z$jBX$($k !# 2. I,MW$J%G!<%?$@$1$rH4$-=P$9 3. JQ49$NI,MW$J%G!<%?$KJQ49$r;\$9 4. %W%m%C%H$70W$$7A$K$7$F$d$j!" pa w $b$7$/$O excel $G%W%m%C%H $3$l$iA4$F$O%9%/%j%W%H$G0l3g=hM}$G$-$k$h$&$K$7$F$"$k !# $, !" $=$l$O $3$N %l%]!<%H$N:G8e$KE:IU$9$k;v$K$7$F !" $3$3$G$O?($l$J$$;v$K$9$k !# 3.2 :BI8JQ49 3.2.1 :BI87O :#2s$O#3$D$N:BI87O$rMQ$$$k;v$K$J$k !#$=$l$O 1. mag net coor dinate 2. encor der coor dinate 3. hal l ( pr obe ) coor dinate 2

$G$"$k !# 1 $O<’ @P$r 4p$H $7$? :BI87O $G$" $j!" :#2s$N2r @O$G $O%a%$ %s$H $J$k :BI8 7O$G $" $k !# 2 $O%[!<%kAG;R$rF0$+$9:]$KMQ$$$k encorder $+$iFI$_<h$l$k:BI87O$G$"$k !# 3 $O%[ !<%k AG;R $,<u $1$k<’ >l$N 8~$- $r4p $H$7 $F9=@. $5$l $k:B I87O $G$" $j!" <’ >l$NCM$K4X$9$k$b$N$O$3$N:BI87O$GI=$5$l$F$$$k !# 3.2.2 :BI8JQ49 (p ostition) $3$l$i$N:BI87O$N4V$K$O0J2<$N$h$&$J4X78$,$"$k !# x; y ; z ; mag net coor dinate ; x 0 ; y 0 ; z 0 ; encor der coor dinate; x 00 ; y 00 ; z 00 ; hal l coor dinate x = � x 0 = � y 00 y = y 0 = � x 00 z = � z 0 = z 00 $^$? !" hall co ordinate $H magnet co ordinate $O8~$-$@$1$NJQ49$G :Q$‘$, magnet co ordinate $H encorder co ordinate $O0L CV $N JQ49 $J $N $G !" $= $l $i $N $*$*$^$+$JJQ49$b$7$J$1$l$P$$$1$J$$ !# $=$l$i$N<0$O0J2<$N$h$&$K$J$k !# x = ( � x 0 + 65536 ) = 20 � x 0 ( x 0 � 30000 ) � x 0 = 20 � x 0 ( x 0 � 30000 ) y = y 0 = 20 + y 0 ( y 0 � 20000 ) ( y 0 � 65536 ) = 20 + y 0 ( y 0 � 20000 ) z = ( � z 0 + 65536 ) = 20 + z 0 ( � z 0 � 65536 ) = 20 + z 0 ov er f l ow � z 0 = 20 + z 0 under f l ow $?$@ $7 !" x 0 , y 0 , z 0 $O !" $:$l$N J, $r$" $i $o$9 CM $G$" $j!" residual v oltage $H 8F$P$l$k$b$N$G$"$k !# $3$l$O%G!<%?Kh$K0[$J$kCM$r;}$A !" 0JA0$N%[!<%k AG;R $N%- %c %j%V%l!<%7%g%s$r$7$?:]$K5a$a$F$"$k$b$N$rMQ$$$k;v$K$9$k !# 3.2.3 %[!<%k:BI8$H<’@P:BI8$X$NJQ49 %[!<%k:BI8$+$i<’@P:BI8$X$NJQ49$r9M$($k !#$3$NJQ49$,I,MW$J$N$O 1. V i ( i = x; y ; z ) [ mV ] 3

2. R i ( i = x; y ; z ) [ V =T A ]] 3. P i ( i = x; y ; z ) [ V =T 2 A ] $G$"$k !#$3 $l$i$r>e$N:BI87O$N$H$3$m$G=R$Y$?5,B’$K=>$$ !" JQ49$9$k!# $7$+ $70LCV$N>l9g$H0[$J$j!" 8~$- ( � ) $rJQ$($k$@$1$G$"$k !# 3.3 %k!<%W7W;;$rMQ$$$?<’>l$NBg$-$5$N7W;; !! 3.3.1 %[!<%k8z2L$NI|=, %[!<%k8z2L$K$h$j@8$8$kEE05$K4X$9$k<0$O!! !!!! V = R B n I � P B t 2 I sin2 + V 0 !! (1) !!!! !!!! B n : <’>l$NAG;RJ?LL$K?bD>$JJ}8~ ( n ormal conmp onet) $NBg$-$5 !!!! B t : <’>l$NAG;RJ?LLJ}8~ ( t angen tial comp onen t) $NBg$-$5 !!!! R : %[!<%k78?t , I : EEN.$NBg$-$5 , P : %W%l%J!<%[!<%k78?t !!!! : I $H B t $N0Y$93QEY , V 0 :residual voltage !! !! $G$"$k !# :#2s$O$3$N<0$rMQ$$$F !" $=$l$>$l$NJ}8~$N<’>l$r5a$a !" $=$l$i$rB>$NJ} 8~$N B $r 5a $a $k <0 $K Be F~ $7 !" %k!< %W 7W ;; $9 $k ;v $G $h $j @5 3N $J <’ >l $N CM $r 5a $a $k !# $=$N%k!<%W7W;;$r$9$kA0$K !" $^$: $K$D$$$F$N9M;!$r$9$k !#!! 3.3.2 $K$D$$$F$N9M;! >e $N <0 $h $j 5a $a $k $Y $- $O B n $G$" $k!# 2? 8N $J $i %W %l %J !< %[ !< %k 8z 2L $O ( %N!< %^%k ) %[!<%k8z2L $KHf$Y $F1F6A$, >.$5$/!" B t $r;;=P$9 $k$N$O:$ Fq$G$"$k $+$i $G$"$k !# $h$C$F B n $r;;=P $7 !" $=$l$r%k!< %W7W;; $9$k;v $G$=$N <}B+$7 $?CM$r 5a$a$k !# 0lHLE*$K$O B n = � V + P B t 2 I cos 2 � V 0 � =R H I $H$J$k !# $^$:$O$3$NCf$N $K$D$$$F9M$($k !# $H$OEEN.$H B t $N0Y$93QEY$G$" $k !# $^ $:$O !" 0lHLE*$K #3<!85 $G9M$($F $_$k!# $O$8$a$K$=$l$>$l$N%Y%/%H%k$r9M$($F$_$k !# I = I x i + I y j + I z k B t = B t x i + B t y j + B t z k $5$i$K$3$l$i$N%Y%/%H%k$,0Y$93QEY$OFb@Q$rMQ$$$F$"$i$o$9;v$,=PMh$k !# 4 cos = I � B t = I x B t x + I y B t y + I z B t z j I j j B t j $3$l$r2r$/0Y$K !" $^$:$"$k2>Dj$r<h$jF~$l$k!# $=$l$OEEN.$NJ}8~$G$"$k !# $3$l$r$"$k0lJ}8~$K$H$k !# $3$3$G$O5a$a$k<’ >l$N J}8~$H?bD>J}8~$=$NEEN.$N8~$-$r$H$k;v$K$9$k !# $=$7$F$3$3$GEEN.$NBg $-$5 $r#1$H2>Dj$9$k !# $=$&=PMh$kM}M3$O !" $3$3$GLdBj$H$J$C$F$$$k$N$O3QEY $G$" $k0Y$K$=$NBg$-$5 $OG$0U$GNI$/!" 8~$-$r0lJ}8~$K<h$C$?;v$b<jEA$C$F !" 7k6I $=$NBg$-$5$O>e$N<0$NJ,;R !" J,Jl$G%- %c %s%;%k$7$F$7$^$&0Y$G$"$k !# $G$O !" $3$N2>Dj$r$7$?M}M3$K$D$$$F=R$Y$k !# $^$:!" EEN.$O%[!<%kAG;R$NCf$rN.$l$F$$$k$, !" $=$l$O<4$K1h$C$FN.$l$F$$$k $O$:$G$"$k !# 2?8N$J$iAG;R$NCf$r<P$a$KEEN.$,N.$l$F$$$k;v$O9M$($i$l $J$$ $7 !" AG ;R$,<4$KBP$7$F$R$I$/79$$$F$$$k$H8@$&$3$H$O%G!<%?$+$i?dB,$9 $k$K $"$j$($J$$$+$i$G$"$k !# $h$C$F$3$N2>Dj$r$7$?;v$G !" >uBV$KBP$9$k9M;! $,@5 $7$/$J$$J}8~$K9T$/ $H$O9M$($i$l$:!" $3$N2>Dj$O@5$7$$$b$N$G$"$k$HCG8@$G $-$k !# $3$l$K$D$$$F$N?t<0$G $N%"%W%m!<%A$r$7 $F$_$k !# $^ $:!" Nc$H$7$F x J}8~$N <’>l$r D4$Y$F 8+$k;v $K$9$k !#$3$N;~ !" 2>$KEEN.$N8~$- $r + y J} 8~$K$H $k !# $9 $k$H>e$N<0$O cos = I y B t y j I j j B t j = B y q B y 2 + B z 2 $G$"$k !# $^$? !" $3$l$h$j sin = s 1 � B y 2 B y 2 + B z 2 = B z q B y 2 + B z 2 $H$J$k !# $h$C$F$3$l$i 2 <0$h$j sin 2 = 2 cos sin = 2 B y B z B y 2 + B z 2 $H$J$k !# $^$?EEN.$N8~$-$r + z J}8~$K$9$k$H !" cos = I z B t z j I j j B t j = B z q B y 2 + B z 2 5

$@$+$i !" F1MM$K$3$N>l9g$N sin 2 $r5a$a$k$H !" sin 2 = 2 cos sin = 2 B y B z B y 2 + B z 2 $H$$ $&$+$? $A$K $J$k !# $D$^$j!" $I$A$i $bF1$8 7k2L $r@8$_ =P$9 $N$G $"$k !# $h$C $F$3$N;v$h$j!" EEN.$NJ}8~$O9M$($J$/$F$bNI$$$H 8@$&$3$H$,J,$k !# $=$7$F$= $NJQ49<0$H$7$F$O B x 0 = � V x 0 + P x 0 B y 0 2 + B z 0 2 I � 2 B y 0 B z 0 B y 0 2 + B z 0 2 � V 0 x 0 � =R x 0 I = � V x 0 + 2 P y 0 B y 0 B z 0 I � V 0 x 0 � =R x 0 I B y 0 = � V y 0 + 2 P 0 B x 0 B z 0 I � V 0 y 0 � =R y 0 I B z 0 = � V z 0 + 2 P z 0 B x 0 B y 0 I � V 0 z 0 � =R z 0 I $H$J$k !#$? $@$7 !" $3$l$O%[!<%k:BI8$G$N5DO@$G$"$k;v$r6/D4$9$k$?$a$K !" JQ 49$N I, MW $, $" $k $b $N $K $O ’ $rIU $1 $?!# $D $^ $j!" $3 $l $i $r <’ @P :B I8 $X $H JQ 49 $7 $F $d $i $J $$ $H $$ $1 $J $$!# 3.2.3 $G =R $Y $? 4X 78 $K => $C $F JQ 49 $9 $k ;v $K $9 $k!# $D $^ $j!" EE05CM$H<’>l$N6/$55Z$S3F%[!<%k78?t$K$D$$$F$G$"$k !# $=$l$r9MN8$K2C $($? >l9g$N<0$O B x = � B y 0 = � � V y 0 � 2 P y 0 B x 0 B z 0 I + V 0 y � =R y 0 I = � V y + 2 P x B y B z I � V 0 x � =R x I B y = � B x 0 = � � V x 0 � 2 P x 0 B y 0 B z 0 I + V 0 x 0 � =R x 0 I = � V y + 2 P y B x B z I � V 0 y � =R y I B z = B z 0 = � V z 0 + 2 P z 0 B x 0 B y 0 I � V 0 z 0 � =R z 0 I = � V y � 2 P z B x B y I + V 0 z � =R z I 0J>e$N$h$&$KJQ49<0$,5a$a$i$l$k !# 3.3.3 %k!<%W7W;; $3$N>e$N<0$r8+$l$PJ,$+$k$h$&$K !" $=$l$>$l$NJ}8~$N<’B+L)EY $NBg$-$5$r 5a$a$k<0$K$O !" B>$NJ}8~ $N<’B+L)EY$, 1F6A$r5Z$\$9 9‘ ( %W%l%J!<%[!<%k8z2L ) $,$"$j!" $*8_$$$K4X78$7$"$C$F$$$k !# $h$C$F$^$:$O%[!<%k8z2L$N$_$GM?$($i $l$?$r5a$a !" $=$7$F$=$l$r=i4|CM$H$7$F8_$$$N%W%l%J!<$N9‘$KBeF~$7$F $$$/ ;v$G %k !< %W 7W ;; $r $7 !" $= $l $K $h $j $h$j @: L) $J B n $r5a $a $k!# $3 $l $, %k !< %W 7W ;;$N$* $*$^ $+$J 35MW $G$" $k!# $3$N 7W;; $O C 8@8l$G=q $$$F $"$k $, !" $=$l $O:G 8e $KE:IU$9$k !# 6

4 $^$H$a 0J>e !" $3$3$^$G$d $C$?;v$r$^$H$a$F$_$? !#$3$NB3$-$O$9$0$K$^$H$a$^$9 !# 7