3KG^<ACf $G $N %+ %$ %i%k AjE>0\ $H $= $l $K 4XO" $7 $? OCBj 1 (Chiral Restoration in n uclear medium and related topics) 9q9- DpFs ( 5~Bg4p8& ) 1 $O $8 $a$K 86;R3KJ*M}3X $O !" <+M36u4V $G $N 3K;R - 3K;R ;6Mp $d =E M[;R $N %G !<%? $+$i 0z$- =P$5 $l $? 3KNO $K 4p $E $/3K ;R B? BN 7O $NJ*M} 3X $H M}2r $5 $l$F$$ $k !# $3$NJ*M} 3X !J %5 %V %" %H %_ %C %/ J* M} 3X !K $O 86 ;R $h $j $b2< $N3, AX $NJ*<A $NJ* M} 3X $G$"$j !" E7 BN 3K J* M} 3X $d5lMh $NAG N3 ;R J* M} 3X $N0lIt $b 4^ $s$G $$ $k !# 3K NO $NFC @- $O$= $N6/ $$ %F %s%= %k NO ( %9 %T%s AP 6K ;R - AP 6K ;R Aj 8_ :n MQ ) $H C; 5w N% @M NO $G$"$k!# 3K ;R $O%U %’ %k %_ %* %s$G $"$j !" $= $NB?BN 7O $K $* $$ $F $O %Q%&%j $NGSB> N’ $, :nMQ $9 $k !# $3 $l$O %O %_ %k %H %K%" %s $r =q$-2< $7 $? $@$1$G$O I=8= $5 $l $J $$%U%’ %k %_ %* %s B?BN7OFCM- $N !V ?7 $7 $$ <A !W $r @8 $_=P$9 !# $? $H $( $P !" DL >o Aj $N 3KJ* <A $O%U %’ %k %_1U BN $G$"$j !" %Q %& %j 86 M} $N $? $a 3K;R $O %U%’ %k %_ =L B‘ $7 %U %’ %k %_ LL $r M- $7 $F $$ $k !# $3 $N %U%’ %k %_ LL$N B8 :_ $K $h $j 3K J* <A $G$O D6 EA !J N. !K F3 $, 2DG= $H$J $k !# 86;R3K J*M}3X $O 3K;RB?BN7O $r :n$k $3 $H $K $h $k !V ?7 $7 $$ <A !W $N H/8+ $r L\;X$9J*M}3X $N 0lJ,Ln $G $" $k !" $H 8@ $( $k !# 3K ;R $O %G %k %?N3;R $J $I B> $N=EN3 ;R $dCf4V ;R $J $I $H F1MM %O %I %m %s $N Cg4V $G$"$k !# %O %I %m %s $O %/ %) !<%/ !J $H H?%/ %) !<%/ !K $N7k9g >u BV $G$"$j !" %O %I %m %s$r 9=@. $9$k NO $O %/ %) !<%/>l $H %0 %k %* %s >l $G =q $+ $l $F $$ $kNL;R?’NO3X (QCD) $H 8F $P $l $k %2 !< %8 M}O@ $G 5-=R $5 $l $k !# %2 !< %8 >l $r NL;R2= $7 $? N3;R $, %0 %k %* %s $G $" $k !# #1 #9 #7#0 G/Be $K F~ $C $F !" !V 6/ $$Aj8_:n MQ !W $N4pK\M} O@ $H $7 $F NL;R?’ NO3X !J QCD !K $, 3NN) $7 $? 8e $G $O !" %5 %V %" %H %_ %C%/ J* M} 3X $N<+A3 $J H/E8J} 8~ $H $7 $F !" 3K NO $NBe $o$j $K QCD $K 4p $/ !V %O %I %m %s B?BN 7O $N J*M} 3X !W $, A<Dj $5 $l $k $3 $H $K$J$C $? !# $= $3 $G $O !" C1 $K 3K;R $, %O %I %m %s$K !" 3KNO $, QCD $K CV $-49 $o$C $? 0J>e $NFbMF>e $NHtLv $, $" $k !# $= $l$O !" 4D 6- $NJQ2= $H$H $b $K ??6u ;v BV $, JQ2= $7 !" %O %_ %k %H %K %" %s$K F~$k %Q %i %a !< %? $H $7 $F$N4pAC NL <+ BN $, 4D 6- $H Aj 8_ 5, Dj E* $K JQ 2= $7 $& $k $H$$ $& $3 $H $G$"$k !# :G 6a $^ $G $3$N $h $& $J LdBj 0U <1 $K F3 $+ $l$? M}O@ 8& 5f [1, 2, 3] $, @hF3 $7 $F$$$? $, !" $3$3 ?tG/ !" 4X O" $9$k <B83 %G !<%? $, B3 !9 $H F@ $i $l $F $*$j!" %5 %V %" %H %_%C %/J*M}3X$N ?7 $7 $$ J, Ln $, @8$^ $l $D $D$" $k46 $, $" $k [4] !# $3$N Js 9p $G$O !" 3KG^<A Cf $G$N %+ %$ %i %k AjE> 0\ $NJ*M} $NGX7J $H 8=>u $r Js9p $7 $?$" $H !" J-P AR C $G $N J* M} $H$N4XO" $K $D $$ $F 4JC1 $K 5DO@$9$k 2 !# 2 QCD $N 4pK\E*@-<A $^ $: !" QCD $K $D$$ $F $4 $/4pK\E* $J$3$H$r $*$5 $i $$ $9 $k !# 1 !V J-P AR C $K $* $1 $k %9 %H%l %s%8 %M %93KJ*M} $N E8K> !W 2003 G/ #7 7n#2 #9 - #3 #1 F| $G$N Js9p 2 K\Js9p $G$O !" ;~4VITB- $N $?$a $K 8&5f2q $G$O ==J,OC $;$J $+ $C $?$3$H$b 4^ $a$?$3$H$r $*CG$j$9$k !# 1

2.1 %i %0 %i %s %8 %" %s $H A26a<+M3@- QCD $N !J 8EE5E* %l %Y %k $N !K %i %0 %i %s%8 %" %s $O <! $N$h $& $K =q $1 $k!( L cl = � q ( i � D � � m ) q � 1 4 F a � F � a ; (2.1) D � = @ � � ig t a A a � ; F a � = @ � A a � � @ � A a � + g f abc A b � A c �; $3 $3 $G !" q = t ( u; d; d; c; b; s ) $O %/ %) !<%/>l , m = diag ( m u ; m d ; m s ; ::: ) $O %/ %) !<%/ $N %+ %l%s %H <A NL !" � $O %G %# %i%C %/ $N %, %s %^ 9TNs ( � � + � � = g � ; g � = diag (1 : � 1 ; � 1 ; � 1)), f abc $O [ t a ; t b ] = if abc t c $G Dj5A $5 $l $k S U (3) $N 9=B$Dj ?t $G$" $k !# g $O L5<!85 $N 7k9g Dj?t $G$" $k!# $3 $N %i %0 %i %s%8%" %s$O 8EE5 >l $N%i %0 %i %s %8%" %s$G$" $k !# NL ;R 2= $9$k $K $O %2 !< %8 8GDj 9‘ $H%U%! %G !<%(%U - %]%] %U %4 !< %9 %H 9‘ $r IU $1 2C $($J $1 $l $P $J$i $J $$ !# $^ $? !" NL;R8z2L $N 9b<! 9‘ $K 8= $l $kH/ ;6 $r =hM} $9$k $? $a@5B’ 2= $* $h $S $/ $j $3$_ $r $7 $J $1 $l $P $J $i$J$$ !# $= $N2a Dx $G %(%M %k %. !< %9 %1!< %k � !J $/ $j $3$_ E@ !K $, F3F~$5 $l !" 7k9g Dj?t $O � $K 0MB8$9$k $h $& $K$J $k !( g = g ( � ) !# g ( � ) $N � 0MB8@- $O @]F0O@ $N HO0O $G$O <! $N $/$j $3$_ 72J}Dx<0 $G M? $($i $l $k !( � d d� g ( � ) = � ( g ) ; (2.2) $3 $3 $K !" %Y!< %?4X ?t � ( g ) $O � ( g ) = � 9 16 � 2 g 3 � 64 (4 � ) 4 g 5 + � � � $G M? $( $i $l $k !# $? $@ $7 !" %U %l %$ %P!< !J %/ %) !<%/ $N<o N‘ !K $N?t N f $r 3 $H $7 $? !# � ( g ) < 0 $N $? $a !" � ! 1 $N $H$- !" f ( � ) ! 0 $H$J $j A26a<+M3@- $, @.$jN)$D !# 2.2 %O %I %m %s $N @$3& !’ QCD $N Hs@]F0E*8z2L %/ %) !<%/ $d %0 %k %* %s$, 8+ $( $k $h $& $J 9bJ,2r G= $G$N QCD $N @-<A $G$" $k !# $= $3 $O 4pK\E* $K @] F0 O@ $N@$3& $G$" $k !# $H$3$m $, !" Dc $$J, 2r G= $G 8+$k $H !" %/ %) !<%/ $d %0 %k %* %s $N Be $j $K$=$N 7k 9g >u BV !" $9 $J $o$A !" %O %I %m %s $, !V AGN3 ;R !W $H $7 $F N)$A 8= $l !" $= $N@$3& $O @]F0O@ $G $O 5-=R $G$- $J$$ MM!9 $N FCD’ $r ;} $C $F$$$k !# $^ $: !" $"$k<o $N1i;; ;R !J $N @55,@Q !K $N ??6u 4| BTCM $NB8 :_ $, $" $k ; h : � uu : i ’ h : � dd : i = [ � (225 � 25)MeV ] 3 ; h : � ss : i h : � dd : i ’ 0 : 8 ; h � s � F � F i = (350 � 30MeV ) 4 : (2.3) $3$3$G $9$Y$F $N NL $O 1 GeV $N %9%1!< %k$G QCD OB B’$N 2r@O $+$i F3 $+$l $? CM $G $" $j !" : O : $O 1i ;; ;R O $N @5 5, @Q $r I= $9 !# BP 1~$9 $k %+ %l %s%H %/%)!< %/ <A NL $O !" m u = 5 : 1 � 0 : 9 MeV, m d = 9 : 0 � 1 : 6 MeV, m s = 161 � 28 MeV $G$"$k !# $4 $/ :G 6a $N CP-P A CS $K $h$k 3J ;R QCD %7 %_ %e %l !< %7 %g %s $N 7k 2L [5] $G$O !" 2 GeV %9 %1!< %k$G m u;d ’ 3 : 44 MeV ; m s ’ 88 MeV $G $" $k !# $? $@ $7 !" m s $O K Cf4V;R $N <ANL $r %$ %s %W %C %H $H $9 $k>l9g $G $" $j !" � Cf4V;R $N <ANL 2

$r %$ %s %W %C %H $H $9$k >l 9g $O m s ’ 90 MeV $G $"$k !# $I $A $i $K $7 $m !" m s =m u;d ’ 25 $G $" $k $3 $H $K Cm0U$9$k !# Hs@] F0 E* $J 8z 2L $H $7 $F 8= $o $l $k %O %I %m %s $N @$ 3&$N FC D’ $r Ns 5s $9 $k$H 0J 2<$N $h $& $K $J $k [2] !# QCD $K 4p $E $$ $F$3 $l$i $N J*M}E*5!9= $r @bL@$9$k $3$H $O !" %O %I %m %s J*M}3X $N 4pK\E*2] Bj $G $" $k !# 1. %/ %) !< %/$H %0 %k %* %s $N JD $8 9~ $a %/%) !<%/ $H %0 %k %* %s$O C1BN $G $O <h $j=P $; $J$$ !# $^ $? !" <B8= $7 $F $$ $k%O %I %m %s$O $9 $Y $F %+ %i!< S U (3) $N#1 =E9‘ $G $" $k !# 2. %+ %$ %i%k BP>N@- $N <+H/E*GK $l 7Z $$ %/ %) !<%/ $K BP $7 $F$O 6a;wE* $@ $, $h $/@.N) $7 $F $$ $k%+ %$ %i %k BP>N@- $, NO3XE* $K GK $l $F $$ $k !# 7Z $$ 5< %9%+ %i!< $N Cf4V;R � � ; 0 (140), K � (500) ; K 0 (500) ; � K 0 (500) ; � (550) $, 6a;wE* #8=E9‘ $r $J $7 $F$$ $k !# $3$3 $G 3g8L $NCf $N?t;z $O MeV C10L $G$N <ANL !# $^ $? !" Dc %(%M %k %. !< $G$N$=$N Aj8_:nMQ $O $$$o$f $k !V Dc %(%M %k %. !< DjM} !W $K $h$j$h $/;YG[ $5 $l $F $$ $k !# 3. %" %$ %= %9 %T %s J]B8B’ $N @.N) !! %+ %l %s%H %/%)!< %/<ANL $N Hf $O m d =m u � 2 ; m s =m u � 25 $H 1 $+ $i Bg$- $/ $+$1 N% $l $F $$ $k $K $b 94 $o$i $: !" %O %I %m %s $N @$ 3& $G$O %" %$ %= %9 %T %s J] B8 B’ $O $h $/ @. N) $7 $F $* $j !" $^$? !" %U %l !<%P !< S U (3) BP >N@-$N GK $l $O B8 :_$9$k $, @] F0 $G <h$j 07 $( $k HO0O $G $" $k !# !J %2 %k %^ %s - Bg 5W J] M} O@ !K $^$? !" u; d $* $h $S s %/%) !< %/$N <A NL$r $= $l$> $l $* $h $= 300 MeV, $*$h $S 500MeV $H $9$k !" $$ $o $f$kAH@. E* (constituen t !K %/ %) !<%/ LO 7? $, 8=>] O@ E* $K$O <’5$ %b!< %a %s %H $J $I $N %O %I %m %s $N @-<A $r$h $/@bL@$9$k !# 4. !! � I = 1 = 2 B’ $N @.N) 7ZN3;R $N 4XM? $7 $J $$ %O %I %m %s $N <eJx2u $K $*$$ $F%" %$ %= %9 %T%s$, 1 = 2 $@ $1 JQ2= $9$k2a Dx $, B> $N >l9g $K Hf $Y $F 7e0c $$ $K IQHK $K 5/ $3 $k !# $9 $J$o $A !" � I = 1 = 2 B’ $, @.N)$D !# 5. %Y %/ %?!< %a %= %s %I %_ %J %s %9 %O %I %m %s $N EE<’>l $H$N Aj8_:nMQ $O !" %,%s %^N3;R $+ $i JQ49 $5 $l $?%Y %/ %H %k Cf4V;R $r DL $7 $F$G $" $k $H$$ $& IAA| !J %Y %/%?!< %I %_ %J %s %9 !K $, $h $/@.N) $7 $F $$ $k !# 6. 0BDj $J%O %I %m %s B?BN7O $H $7 $F$N 86;R3K $N B8:_ $3 $l $K $D$$ $F $O !" 8e=R !# 7. <4@-0[>o $N B8:_ 9 HV L\ $N 5< %9 %+ %i !< Cf 4V ;R � 0 (950) $O 8E E5 E* QCD %i %0 %i %s %8 %" %s$N @- <A $+ $i $O � ; K ; � $H 6& $K =LB‘ $7 $? 9 =E9‘ $r @. $7 $F $$ $F$b$$$$ $O$: $@ $, !" <B:] $O B> $N N3;R $H Hf $Y $F 3JCJ $K =E $$ 3 !" 3 $3 $l $r U A (1) LdBj $H$$ $& !# $3 $l$K $D$$ $F $O Jd0d $G >/ $7 >\ $7 $/@bL@ $7 $F $$ $k !# 3

Ey !9!# <B $O !" >e 5- $N $& $A 3 $+$i 6 $O $9 $Y $F 2 $N %+ %$ %i %k BP>N@- $NF0E*GK $l $N 5"7k $H $7 $F M}2r2D G= $G $"$k!# $? $H $( $P !" %" %$ %= %9 %T %s J] B8 B’ $N@. N) $O m u ; m d $NCM<+ ?H $, 10MeV 0J 2< Dx EY $H >. $5 $$$?$a !" %+ %$ %i %k S U (2) L S U (2) R BP>N@- $, Hs >o $K $h$$ 6a;w $G @.N)$9$k $?$a $G $" $k $H M}2r $G $- $k !# %U %l !< %P !< S U (3) $K $D$$ $F$b F1MM $G $" $k [6] !# AH@.E*%/ %) !< %/LO7? $NBg$- $$<A NL $NBg It J, $O %+ %$ %i %k BP>N @- $NNO 3X E* GK $l $N$? $a $K 3M F@ $5 $l $?$b $N $G$"$k $H M}2r $G$- $k !# $^ $? !" %Y %/ %?!< %I %_ %J %s %9 $r @bL@ $9$k0l$D $N%" %$ %G %"$G$" $k !V 1#$5 $l $? 6I=jBP>N@- !W [7] $N%" %W %m!<%A $G$O !" %+ %$ %i %k BP>N@- $N F0E* $J GK $l $, A0Ds $H$5 $l $k !# $5 $i$K !" � I = 1 = 2 B’ $N @.N) $K $*$$ $F$b !" %+ %$ %i %k %@ %$ %J %_ %/%9 $K $b$H $E $$$F 5DO@$5 $l $F $$ $k [8] !# $3 $N $H$- !" %O %I %m %s $N @$3& $K $* $1 $k86 ;R 3K $H$$ $& J* <A $NB8 :_ 7A BV $N %f %K!<%/ $5 $r3NG’ $7 $F $* $/ $3$H$O M-0U 5A $G$" $k [9] !# 86;R3K $O %O %I %m %s 7O $N M#0l $N 0BDj $J 7k9g>u BV $K $" $kB? BN 7O $G$" $k !# $3$N0BDj @- $N:,5r $O >e $G$b ;XE& $7 $? 7k9g %(%M %k %. !< $H L)EY $NK0OB @- $K$" $k !’ 3K J* <A $O Hf3SE* $f$k$/7k 9g $7 $? DcL) EY 0.17fm � 3 � � 0 $N %U%’ %k %_1U BN $G$"$k !# $3$N $H$-$NJ? 6Q3K;R4V3V !J � r � 1 : 8fm !K $O 3K;R 4V $N @M NO?D $N D9$5 $@$1$G $J $/ 1 %Q %$ Cf4V;R8r49NO$N %l %$ %s %8 ( Ls 1.4 fm) $h $j$b D9$$ !# %Q %$ Cf4V;R8r 49NO $, %F %s %=%k NO $r @8 $‘ $N $O %Q %$ Cf4V;R $, 5< %9 %+ %i!<N3;R $N $? $a $G$"$k !# %Q %$ Cf 4V ;R $N<ANL $, B> $N%O %I %m %s$K Hf 3S $7 $F 3J CJ $K >. $5 $$ $3 $H$r H?1G $7 $F 86;R3KJ* <A $, K0OB$9$k L)EY $O � 0 $H Dc $/ $J $k !# L)EY0MB8@- $, @8$^ $l $k$N $O 3K ;R4V $N %Q%& %j86M}$N$?$a$G $" $k 4 !# %Q %$ Cf4V;R $, 7Z$$ 5< %9%+%i !< N3 ;R $G $" $k$N $O QCD $N ;} $D%+ %$ %i %k BP >N@- $N <+H/ E*GK $l$K H< $& FnIt - %4 !< %k %I %9 %H !< %s %\ %= %s$@ $+$i $G $" $k !# $3 $N $3$H $O 86;R3K $N B8:_ !J $9 $J $o $A !" $o $l$o $l $N B8:_ !K $* $h $S $=$N @-<A $, QCD $N 4pK\E*@- <A $N 0l$D $G $" $k%+ %$ %i %k BP>N@- $N H?1G $G $" $k $3$H$r <(:6 $7 $F $$ $k !# $3 $N $h $& $K 8+$F $_ $k$H 86 ;R 3K$r 4^ $‘%O %I %m %s $N @$ 3&$N FC @- $K BP $7 $F QCD $N ;} $D %+ %$ %i %k BP >N @- $H $= $N F0 E* $J GK $l$, ;Y G[ E* Lr 3d $r 2L$? $7 $F $$ $k$3$H $, J, $+ $k !# $= $7 $F =E Bg $J $3$H$O !" 29EY$d L) EY $, >e >:$9 $k $H Hs JD $8 9~ $a Aj E> 0\$* $h $S %+ %$ %i %k BP >N @-$N 2s I|$N Aj E> 0\ $, 5/$3 $j F@ $k$H $$ $& $3$H $G $" $k !# $= $l $O 3J ;R QCD %7 %_ %e %l !<%7 %g %s [10] $d M- 8z LO 7? [1, 11, 12, 13, 2] $N 7W;; $G <($5 $l $F $$ $k !# 3 M-8B3K $G $N %+ %$ %i%k BP>N@- $N ItJ,E*2sI| $K $D $$ $F $N 8&5f $5 $F !" J* @- J* M} 3X $d86;R 3K J* M} 3X $J $I $NB?BN 7O $NJ*M} 3X $, 65 $( $k $3 $H $O !" Aj E> 0\ $, Fs<! $"$k $$ $O <e $$0l <! Aj E> 0\ $N>l 9g !" %*!< %@ !< %Q %i %a !< %? $N $f $i $. $K 7k 9g $7 $?%b!< %I $, %=%U %H 2= $9$k [14] !# %+ %$ %i %k AjE> 0\ $N >l9g !" $= $l$O h (: � q q :) 2 i $G $" $j !" $= $l $O %" %$ %= %9%+ %i!< $G J P C = 0 ++ $N NL ;R?t $r ;}$C $? Cf 4V;R $G $" $k [1, 2, 15] !’ $3$N Cf4V ;R $O Nr;KE* $K%7 %0 %^ Cf4V ;R $H 8F $P $l $k $F$$ $k $b$N $H F1Dj $7 $F $h$$ 5 4 7Z $$86 ;R3K $G IaJW E* $K 8+ $i $l $k %" %k%U %! %/ %i%9 %?!< $b %F %s %= %k NO $H%Q %& %j 86 M} $N6(NO 8z 2L $H $7 $F M}2r $G $- $k $3$H $, <($5 $l $k !# 5 %7 %0 %^ Cf4V ;R $N %] !< %k $N 8! >Z $H $=$N 2r <a$*$h $S $=$N SU(3) nonet $N$+ $?$o $l $G $" $k � N3;R $K $D$$$F$O [16, 17, 18] $r ;2 >H !#=8CD%b!< %I $H $7 $F $N%7 %0 %^ Cf4V ;R$N %O %I %m %s J* M}3X $K $* $1 $k Lr 3d $K $D $$$F$O [9] $r ;2 >H !# 4

3.1 %7%0 %^ Cf4V;R $N %A%c %s %M %k $G $N %9%Z %/ %H %k 4X?t $N !V %=%U %H 2= !W M-8B 3K $G $N %+ %$ %i %k BP >N @-$N 2D G= $J It J, E* 2s I|$* $h $S %7 %0 %^ Cf 4V ;R$N 8! >Z $r L\ E* $H $7 $F !" M- 8B 3K $K %7 %0 %^Cf 4V ;R $r AO@8 $9$k <B 83 $, Ds0F $5 $l $? [19, 9] !# <+ M3 6u 4V $G %7 %0 %^Cf 4V ;R $r F1 Dj $9$k $3 $H $O 4JC1 $J $3 $H $G $O$J$$ $, !" %+ %$ %i %k BP>N @- $, ItJ, E* $K 2sI| $7 $F$$$k2D G= @- $N$" $k86;R3KCf $G$O $h $j L@3N $K$3 $N F1Dj $, 9T $o $l F@$k $+ $b $7 $l $J $$ [19, 9] !# $7 $+ $7 $J $,$i !" 0l HL $K M-8B L) EY 7O $K %O %I %m %s$r :n $C $? $H$- !" $= $N%O %I %m %s $, $=$NF10l @- $rJ];} $9 $k $H $O 8B $i$J$$ !# $^ $o$j $NN3 ;R $H 6/$/ Aj 8_ :n MQ $7 !V J, 2r !W $7 F@ $k $+ $i $G$"$k!# $= $b$=$b !" %7 %0 %^ Cf4V;R$N >l9g !" <+M36u4V $G $b � $ 2 � $N 2a Dx $r 4^ $a$J $1 $l $P !" $=$N 5-=R $O 8=<B E* $G $O$J$$ $3 $H $K$b Cm0U $7 $h $& !# $3$N$h $& $J >l9g !" J* M} E* $K 0U L# $N $"$k4Q B, NL $O %9 %Z %/ %H %k 4X?t S ( ! ; q ) $G $" $k !# $3 $l$O !" $= $N %O %I %m %s $H F1 $8 NL;R?t $* $h $S %( %M %k %. !< ! $H 1?F0NL q $r 7O $K M? $($?$H $- $K !" 7O $N 1~Ez $r M? $( $k1~Ez4X?t $N 5uIt $K Ey $7 $$ !# :G6a !" CHA OS %0 %k !< %W [20] $O <A NL ?t A $, #2 $+ $i #2#0 #8$o $? $k 86 ;R 3K $r I8 E* $H $9 $k H? 1~ M A � + � � $+ $i F@ $i $l $k � + � � $N IT JQ<ANL$N %9 %Z %/ %H %k $r 7WB, $7 !" <! $N$h $& $J 6=L#?<$$ 7k 2L $r F@ $F $$ $k!’ A = 2 $N$H $- !" $9 $J$o $A=EM[;R $, I8E* $N >l9g !" M A � + � � $, 2 m � ogCMIU6a $G $O %9 %Z %/ %H %k 4X?t $O$[$H $s $I #0 $K Ey $7 $$ $, !" A $N A}Bg $K H< $$ !" I = J = 0 %A%c %s %M %k$G$O 7‘E* $K A}Bg$9$k !# $3$N $h $& $J A}Bg $O � + � + BP $K $? $$ $7 $F$O 8+ $i $l $J $$ 6 M-8BL)EY7O $G$N %+ %$ %i %k BP>N @- $N2sI| $K H< $$ !" $3$N $h $& $J %9 %Z%/ %H %k 4X?t $NA}Bg $, 4| BT $G$-$k $3 $H $, !" 4J C1 $J @~7A %7 %0 %^LO 7? $K $h $k 7W;; $K $b$H $E $- =iED !" @6?e$*$h $S 9q9- (HKS) $K $h $C $F ;XE&$5 $l $? [22] !# H‘ $i $O !" %+ %$ %i %k BP>N@- $, 2sI| $7 $F$$ $/ $H$- !" %7 %0 %^Cf4V ;R $N <ANL $N 8:>/ $K BP1~ $9$k %9 %Z %/ %H %k 4X ?t $N%= %U %H 2= $K H<$$ !" 2 m � $N og CMIU 6a $G %9 %Z %/ %H %k 4X ?t $, 82Cx $K A} Bg $9 $k $3 $H $r <( $7 $? !# 6= L# ?< $$ $3 $H $O !" $3$NA}Bg $, %+ %$ %i %k BP>N @- $NHf3S E* $o $: $+$J 2sI| $K $h $C $F$b 8+ $i $l $k $3$H $G $" $k 7 !# $7 $+ $7 !" 0lJ} $G CHA OS %0 %k !< %W $N %G !<%? $r ??6u $N 2DG= $J JQ2= $K 0M5r $; $: !" A4$/ B?BN O@ E*8z 2L $N$_ $K $h$C $F @bL@ $G$- $k $H$$ $& <g D% $b $"$k [24] !# $5 $i $K !" Crystal Ball %0 %k !< %W [25] $H CHA OS %0 %k !< %W $N 4V $K %9 %Z %/ %H %k 4X?t $N ogCMIU6a $G $NA}Bg $N<B83 E* $JB8:_ <+ BN $K$D$$ $F$bO@Ah $, $"$C $? !# $3 $l$i$N O@Ah $N7hCe $r 8+ $k $? $a $K $O $^ $: !" B> $N %W %m!< %V !" $? $H $( $P !" $h $jF)2a G= $NBg $- $$ %,%s %^@~ $r F~<M N3;R $H $7 !" 2 � 0 $d 2 $r 7WB,$9$k<B 83 $, M-8z $G$" $k [2, 22] !# <B :] !" %, %s %^@~ $r F~<MN3;R $H $7 !" 2 � 0 $r 7WB, $9$k<B 83 $, T APS %0 %k !< %W $K $h $j 9T $o $l !" $h$j L@ 3N $J 7A $G $N%7 %0 %^%A%c %s %M%k$G $N %9 %Z %/ %H %k 4X?t $N%=%U %H 2= $r <( $7 $F $$ $k [26] !# M-8B$N 1? F0 NL 0\ 9T $r H< $&H? 1~$N >l 9g !" M-8B L) EY $G 5/ $3 $k scalar-v ector :. 9g $K $h $k 7Z N3 ;R BP $r 7WB, $9 $k $3 $H$b0UL# $, $" $k [9] !# $5 $i $K !" (d, t) $" $k $$ $O (d, 3 He) H?1~ $O F~<M B+ $, Bg $-$$$N $G !" 2DG= $J %7 %0 %^Cf4V;R E*86;R 3K ( � mesic n uclei) !" $N @8 @. $K ;H $( $k $+ $b $7 $l $J $$ [27] !# $= $N8e !" HKS $N ;E;v [22] $O %+ %$ %i %k %@ %$ %J %_ %C %/%9 $H N =D K! [28] $r M-8B L) EY !& 29 EY $N >l9g $K 3HD%$9$k $3 $H $G 4pACIU $1 $5 $l $k $H$H$b $K !" %+ %$ %i %k BP>N@- $N ItJ,E* $J 2sI| $K H< $$ !" %9 %+ %i !< $H %Y %/ %? !< $NN> %A %c %s %M %k $G F1 ;~ $K %9 %Z %/ %H %k 4X?t $N %= %U %H 2= $, 5/ $3$k $3 $H $, 2# 6 $3 $N <B83 $O 3KG^<ACf $G $N � - � Aj4X [21] $r C55a$9$k $N $, F05! $G$" $C $? !# 7 %+ %$ %i %k BP>N@- $N 2sI| $K H< $& 2 m � $N ogCMIU6a $G %9 %Z %/ %H %k 4X?t $N 82Cx $J A}Bg $O !" M- 8B29EY $N >l9g $K$O $9 $G $K <($5 $l $F $$$? [23] !# 5

@n [29] $i$K $h $C $F <( $5 $l $? !# 3.2 M-8B3KCf $G $N %+ %$ %i%k BP>N@- $N 2sI| $K 4XO" $9 $k$= $N B> $N <B83 ?<$/7k9g $7 $? %Q %$Cf4V;R86;R3K $=$N B8:_<+BN $, 6=L#?< $$ $@$1$G$J $/!" ?<$/ 7k9g $7 $?%Q %$ Cf4V;R86;R 3K $O 3KFb?<It $N %O %I %m %s 4VAj8_:nMQ $r C5$k3J9% $N<jCJ $H $7 $F M-MQ $G $b$" $k !# :G6a !" <B83E* $K F3 $- =P $5 $l $? 0[>u $K Bg $-$$6/ $$ Aj8_:nMQ $K $h $k@MNOJ}8~ $N %(%M %k %. !<$N $: $l [30] $O G^<A Cf $G $N %Q %$ Cf4V;RJx 2uDj?t f � � ( � ) $N 8:>/ $K 5"Ce $G $- $k $H $$ $& 5DO@ $, $" $k [31, 30, 34] 8 : f � � ( � ) $O %+ %$ %i %k E>0\ $N%*!< %@ !<%Q%i %a !< %? $H $_ $J $7 $F $h$$$N $G !" $3 $l $O M-8B3KCf $G$N %+ %$ %i %k BP>N@- $NItJ,E*2sI| $N$b $& 0l $D $N>Z5r $+ $b $7 $l $J $$ !# M}O@E* $K 6=L#?<$$ E@ $O f � � ( � ) $N 8: >/ $O G^ <ACf $G $N%Q %$ >l $N !V GH F04X?t $/ $j $3$_ !W [33, 34] $K 4X78 $7 $F$$$k $H$$ $& $3 $H $G$" $k !# $3$N $3 $H $O !" CHA OS <B83 $N2r <a $K 4XO" $7 $F ;|F; $i [35] $K $h $C $F ;XE& $5 $l $F $$$? !# %Y %/ %?!< %A%c %s %M %k $G $N 8=>] 9b29 !&9bL)EY $G$N %+ %$ %i %k BP>N@- $N !J ItJ,E* !K 2sI| $N >Z5r $H $_$J$; $k8=>] $O %9%+ %i!< %A %c %s %M %k$@$1$G$J $/!" %Y %/ %?!< %A %c %s %M %k$G $b B8:_$9 $k!( 0l$D $O CERES %0 %k !< %W $N 8+$D $1 $? 9b %(%M %k %. !< %$ %* %s >WFM $K $h$j AO @. $5 $l $k J*<A $+$i J|=P $5 $l $k7ZN3;RBP $N %9 %Z %/ %H %k $N 400 $+$i 600MeV NN0h $K 8+ $i $l $k<}NL $N 0[>u $J B?$5 $G $" $j [36] !" $b $& 0l $D $O KEK $G $N M[;R - 3K H?1~ $K $h$j 3KCf $K @8@.$5 $l $?%Y %/ %H %k Cf4V;R $+ $i $N Jx2uJ* $H $7 $F 4QB,$5 $l $k !" $d $O $j !" 7ZN3;R BP $N %9 %Z %/ %H %k $N %= %U %H @. J, $NM- 0U $JB8:_ $G$"$k [37] !# $3 $l$K 4X 78 $7 $? M} O@ E* $J8& 5f $K$D $$ $F $O [38] $r ;2>H !# %9 %H %l %s %8 %M%9 $N 4X78 $7 $? 8=>] J-P AR C $K 4X78 $7 $? OC $H $7 $F$O !" %Y %/ %?!< %A%c %s %M %k$G $O G^<A Cf $G $N 2D G= $J %+ %$ %i %k BP>N @-$N ItJ, E* 2s I| $K 4X 78 $7 $F !" � Cf 4V ;R $d K � Cf 4V ;R $N ?6$kIq $$ $, 6=L#?< $$ !# $^ $? !" K Cf4V;R $H 3KG^<A $H$N Aj8_ :n MQ $K $D$$ $F $O K Cf4V ;R6E =L $N 2DG= @- $, ;XE& $5 $l $F 0JMh $N 8&5f $N C_@Q [39] $, $" $j !" $^ $? !" 4d :j $i$N K Cf4V;R 86;R $N %(%M %k %. !< %7%U %H $K $D$$$F$N L@2w $J <B83 [40] $b B8 :_$9$k !# K � - M[ ;R4V $N 6/ $$ 0z NO $O %+ %$ %i %k %@ %$ %J %_ %/%9 $K 4p $$ $?7W;; [41] $K $h $C $F$b<( $5 $l$F$$$? !# @V @P - ;3 :j $NM=8@ $9$k 6/ 7k 9g $7 $? K Cf4V;R86;R3K $N B8:_2DG=@- [42] $O <! $N 0UL# $G =EMW $G $" $k!’ 1. 3KG^<ACf $G$N %+ %$ %i %k %@ %$ %J %_%/ %9 $N ;n6b@P $r M? $( $k !# 2. I8=‘ 3K L) EY � 0 $r Bg $-$/ $+ $1 N% $l$? 9b L) EY $G$N%O %I %m %s J* <A $r CO >e $G <B 8= $7 !" $3 $l $^ $G BgI} $J 30A^ $G $7 $+ 5DO@ $G$- $J $+$C $?Cf@- ;R @1 $NFbIt9= B$ $J $I $N J*M} $K 3N 8G $H $7 $? B->l $r M? $( $k !# 3. M=8@ $5 $l $k $[ $I $N L)EY $G$" $l $P !" %+ %$ %i %k BP>N @- $, 2sI| $7 $? %O %I %m %s J*<A $, <B 8= $7 $F$$ $k2D G=@- $, $" $k $@ $m $& $7 !" $b $7 $+ $7 $? $i %/ %) !<%/J* <A $, CO>e $G <B8= $9 8 M-8BL)EY 7O $K $* $$ $F f � � ( � ) $, 8:>/ $7 $F$$ $k $H 5DO@ $O %+ %$ %i %k %@ %$ %J %_%/%9 $K$b$H $E $$ $F [32, 33] $G 5DO@ $5 $l $F $$ $k !# 6

$k $+ $b $7$l$J $$!# $9 $k $H !" Cf @- ;R @1 J* <A $@ $1 $G $J$/ Cf @- ;R @1 Fb It $N 2D G= $J%/ %) !< %/J*<A $d %/%) !< %/@1 $N J*M} $K BP$9$k>pJs $, CO>e $N <B83 $G F@ $i $l $k $3$H $K$J $k 9 4 7k8l M- 8B L)EY 7O $G$N %O %I %m %s %@ %$ %J %_%/%9 $O %+ %$ %i %k BP>N@- $d GX7J $K$" $k QCD $N AjE> 0\ $K 4X 78 $7 $F 6=L# ?< $$ !# FC $K !" %9 %H %l%s%8 %M %9 $, 4X 78 $7 $?$b $N $H $7 $F $O !" $3 $3 $G >R2p $7 $?$b $N $@$1$G$J $/!" %+ %$ %i %k%" %N %^%j !< $K 4X78 $7 $? J*M} $K $b Cm0U $r 8~ $1 $k $Y$- $G$" $k !# $= $l$O � $d � 0 Cf 4V ;R $NJ*M} E* @. J, $K 4X78 $7 $F$$$k !( $3 $l$i$N Cf4V ;R $O%Y %/ %H%k Cf4V ;R ! $d � $H 0c $C $F !" %" %N %^%j !< $N $? $a $K !V M}A[ :. 9g !W $+ $i $: $l$F $$ $7 !" $^ $? !" %0 %k !< %* %s$H $b :.9g $7 $F$$ $k !# 86;R 3K $r Iq Bf $K � $d � 0 Cf 4V ;R $N ?6$k Iq$$ $+$i %0 %k !<%* %s %; %/%?!<$N 6= L# ?<$$ J* M} $, 0z $-=P $;$k $+ $b $7 $l $J$$ !# $^ $? !" 0l HL $K M-8BL)EY 7O $G$O [44, 45] $G 6/D4 $5 $l $? $h $& $K !" %9 %+ %i!< � q q $H %Y %/ %? !< %A %c %s %M %k � q 0 q $N Aj4X $, :.9g $9$k !# $7 $? $, $C $F !" 3K G^ <A $N%+ %$ %i %k $J @- <A $r D4 $Y$k $K $O >o $K !" %9 %+ %i !< $H%Y%/ %? !< $N:. 9g $NLd Bj $r 9MN8 $K F~ $l $k $3 $H $, =EMW $G $" $k $3$H$r ;XE& $7 $F 7k8l $H $9 $k !# $3$N8&5f $O J8It 2J 3X >J $N2J3X 8& 5f HqJd =u 6b !J 2]BjHV 9f 14540263) $N =u@. $r <u $1$F$$$k !# Jd0d !’ U A (1) LdBj U A (1) LdBj $H $O 0J2< $N$h $& $K @bL@ $5 $l $k [6] !# %U %l !< %P!<$N?t $r 3 $H $9$k !# 8EE5 E* QCD %i %0 %i %s%8 %" %s$O %/ %) !<%/ $N <ANL $N $J$$ >l9g !" U L (3) U R (3) ITJQ $G$" $k !# $3$N JQ49 $N @8@. ;R $N ?t $O 2 � (1 + 8) = 18 8D $G$" $k !# 8=<B $N QCD $N ??6u $O %+ %$ %i %k BP>N@- $, <+H/E* $K GK $l $F U V (1) S U f (3) $N BP>N@- $N$_ $r M- $7 $F $$ $k !# $3$3 $G !" GK $l $? BP>N@- $N @8@.;R $N ?t $O 1 + 8 = 9 8D $G $" $k !# $7 $? $, $C $F !" $3$N @8@.;R $K $h $k !V 2sE> !W $N <+M3EY $K BP 1~ $7 $? #9 8D $N NG %\ %= %s$, B8:_$9 $k $O$: $G $" $k !# $=$N !V 2s E> !W $O 5 $r H< $J $& $N $G $=$N %\ %= %s $O $9$Y$F 5<%9%+ %i!< $G $" $k !# 8=<B $N @$3& $N 5< %9%+ %i!<$N 7Z $$ %\ %= %s $N ?t $r ?t $($F $_$h $& !# � Cf4V;R (140); � � ; � 0 � � � 3 8D K Cf4V;R (500); K � ; K 0 ; � K 0 � � � 4 8D � !! Cf4V;R (550); � � � � 1 8D ; (A.1) 7W 8 8D $G$" $k !# 1 8DB- $j $J $$ ! 9 HVL\ $N5< %9 %+ %i!< $N N3;R $, � 0 (960) $G $" $k !# $3$3 $G !" 3g8L $NCf $N?t;z $O MeV C10L $G$N<ANL $G$"$k !# NG %\ %= %s $, %+ %l%s %H %/ %) !<%/ <A NL $N $? $a $K 960 MeV $H $$ $& Bg $- $J <A NL $r M-$9$k $H$$ $& $3$H $, $" $j F@$k $@ $m $& $+ !) Ez $($O H] $G $" $k !# $H $$ $& $N $O !" W ein b erg $N J,@O $K $h$k $H [6] !" $" $i$o $J %+ %$ %i %k BP>N @- $N $+$a $K � 0 $, 3MF@ $7 F@$k 9 $3 $N 8&5f2qJs9p $r =‘Hw $7 $F $$ $k $& $A $K !" @V@P - ;3:j86;R3K $, @8@.$5 $l $? >Z5r $r H/8+ $7 $?$H$N Js9p $, H/I= $5 $l $? [43] !# 7

<ANL $K$O m � 0 � p 3 m � ; (A.2) $H$$ $& @)8B $, F@ $i $l $k $+$i$G $" $k !# $= $3 $G !" <! $N LdBj $, @8$^ $l $k !( $J $< � 0 $O $3$s$J$K =E $$ $N $+ ? $" $k $$$O !" 9 HVL\ $N NG %\ %= %s $O $I $3$K 9T$C $?$N $+ !) 4{B8 $N 8 8D $N NG %\ %= %s $O S U L (3) S U R (3) BP >N @- $N <+ H/E* GK $l $K BP$9 $k NG %\ %= %s $G $" $j !" ;D $C $? 9 HV L\$N NG %\ %=%s $O 1 <! 85$N %" %- %7 %c%k JQ 49 $K BP 1~ $9 $k$N$G $3 $N Ld Bj$r U A (1) LdBj $H$$ $& !# $3$N LdBj $N 2r7h $O Ld Bj@_Dj $, 4V 0c$C $F$$ $k ! $H @k8@$9 $k $3$H$G F@ $i $l $k !# 8EE5>l M}O@ $H $7 $F$N QCD %i %0 %i %s %8%" %s$+ $i F@ $i $l $k %7 %s %0 %l %C %H $N<4@- %+ %l%s %H !J U A (1) %+ %l%s %H !K $N %@ %$ %P !< %8 %’ %s %9 $O @ � ( � q � 5 q ) = i X i 2 m i � q i 5 q i ; (A.3) $H$J $k !# $3 $3 $G !" i = u; d; s; : : : $O %U %l !< %P !< $r Av$k !# !! $3 $l$O %+ %l%s %H <ANL m i $, %< %m $K $J $k 6K 8B !J %+ %$ %i %k %j %_ %C %H !K $G U A (1) %+ %l %s%H $, J] B8 %+ %l %s%H $K $J $k$3$H $r <( $7 $F $$ $k!# $7 $? $, $C $F !" %+ %$ %i %k BP>N @- $, GK $l $k $H %7 %s %0 %l %C %H $N NG %\ %= %s $, B8:_ $9$k $3 $H $K $J$j$= $& $G$" $k !# $H $3 $m $, !" NL ;R >l $NM}O@ $H $7 $F$O Eq. (A.4) $O 8m $j $J$N $G$" $k !# NL ;R >l $N M}O@ $H $7 $F$O <! $N <0 $K CV $- 49 $($i $l $k !( @ � ( � q � 5 q ) = i X i 2 m i � q i 5 q i + 2 N f g 2 32 � 2 F � ~ F : (A.4) %0 %k %*%s >l$K 0M B8 $7 $? 1& JU$N :G 8e $N 9‘ $, %+ %$ %i%k %" %N %^ %j !<$G $" $k !# $3 $3 $G !" ~ F a� � 1 = 2 � � � F a � $O F a � $N APBP >l $G $" $k !# $D$^$j !" 8EE5 E*%i %0 %i %s %8 %" %s $N ;}$D BP>N @- $+$i 5D O@ $r =PH/ $5 $; $?$N $, $=$b $=$b $N4V0c $$ $G$" $k !# NL ;R >l $NM}O@ $H $7 $F $O QCD $O %+ %$ %i %k %" %N %^%j !< $N $? $a $K U A (1) BP>N @- $r ;} $C $F$$ $J$$ !# $7 $? $, $C $F !" $b $H$NBP>N@- $O U V (1) S U L (3) � S U R (3) $G $" $k !# $3 $l$K 1~ $8 $F !" %+ %$ %i %k BP>N @- $N <+H/ E* GK $l$K $h$C $F =P8= $9$k NG %\ %= %s $O 8 8D $G $" $j !" <B:] $= $& $J $C $F$$ $k !# ;29MJ88% [1] T. Hatsuda and T. Kunihiro, Prog. Theor. Ph ys. 74 (1985), 765; Ph ys. Rev. Lett. 55 (1985), 158; Ph ys. Lett. B185 (1987), 304. [2] T. Hatsuda and T. Kunihiro, Ph ys. Rep. 247 (1994), 221. [3] G. E. Bro wn and M. Rho, Ph ys. Rep. 269 , 333 (1996). [4] T. Kunihiro, A. Hosak a and H. Shimizu ed. Prog. Theor. Ph ys. Suppl. 149 (2003). [5] CP-P A CS, Ph ys. Rev. D65 (2002), 054505. 8

[6] S. W ein b erg, \The Quan tum Theory of Fields I I", Chap. 19, (Cam bridge, 1996) [7] M. Bando, T. Kugo and K. Y ama w aki, Ph ys. Rep. 164 (1988), 217; M. Harada and K. Y ama w aki, Ph ys. Rep. 381 (2003), 1. [8] T. Morozumi, C. S. Lim and I. Sanda, Ph ys. Rev. Lett. 65 (1990), 404; M. Uehara, Prog. Theor. Ph ys. 110 (2003), 769, !! $* $h $S $=$3$G 0zMQ$5 $l $F $$ $kO@J8 !# [9] T. Kunihiro, Prog. Theor. Ph ys. Supplemen t 120 (1995), 75. [10] F. Karsc h, Lect. Notes in Ph ys. 583 (2002), 209 ( hep-lat/0106019 ). [11] V. Bernard, Ulf G. Meissner, I. Zahed, Ph ys. Rev. Lett. 59 (1987), 966. [12] M. Asak a w a and K. Y azaki, Nucl. Ph ys. A 504 (1989), 604. [13] E. G. Druk arev and E.M. Levin, Nucl. Ph ys. A511 (1990), 679; R. Bro c kmann and W. W eise, Ph ys. Lett. B367 (1996), 40. [14] P . W. Anderson, Basic Notion of Condense d Matter Physics (Benjamin, California, 1984); for an example in n uclear ph ysics, T. Kunihiro, Prog. Theor. Ph ys. 65 (1981), 1098. [15] T. Hatsuda and T. Kunihiro, the pro ceedings of IPN Orsa y W orkshop on Chi- ral Fluctuations in Hadronic Matter, Septem b er 26- 28, 2001, P aris, F rance, nucl-th/0112027 . [16] N. A. T� ornqvist and M. Ro os, Ph ys. Rev. Lett. 76 (1996), 1575; M. Harada, F. Sannino and J. Sc hec h ter, Ph ys. Rev. D54 (1996), 1991; S. Ishida et al., Prog. Theor. Ph ys. 98 (1997), 1005; J. A. Oller, E. Oset and J. R. P el� aez, Ph ys. Rev. Lett. 80 (1998), 3452; G. Mennessier, Z. Ph ys. C16 (1983), 241; E. V an Bev eren et al., Z. Ph ys. C30 (1986), 615; S. Minami, Prog. Theor. Ph ys. 81 (1989), 1064. t - %A%c %s %M %k$N Lr3d $K $D$$$F$N O@Ah !’ N. Isgur and J. Sp eth, Ph ys. Rev. Lett. 77 , (1996), 2332; N. A. T orngvist and M. Ro os, ibid 77 (1996), 2333, K. Igi and K. Hik asa, Ph ys. Rev. D59 (1999), 034005. $^ $? !" G. Colangelo, J. Gasser, H. Leut wyler, Nucl. Ph ys. B603 (2001),125; Z. Xiao and H. Zheng, Nucl. Ph ys. A695 (2001),273 !" $b ;2>H !# [17] The pro ceedings of W orkshop at Y uk a w a Institute for Theoretical Ph ysics, \P ossible Existence of the � -meson and Its Implications to Hadron Ph ysics", KEK Pro ceedings 2000-4, (2000), ed. b y S. Ishida et al. 9

[18] %0 %k !< %\ !< %k $b 4^ $a$? %9%+%i!< 7? %O %I %m %s $K $D $$$F $N Am 9g Js 9p $H $7 $F$O <!$N$b $N $, Hf 3S E*$h $/$^ $H $^$C $F $$ $k !’ F. E. Close and A. T� ornqvist, J. Ph ys. G: Nucl. P art. Ph ys. 28 (2002), R248. [19] T. Kunihiro, talk presen ted at Japan-China join t symp osium, \ Recen t T op- ics on Nuclear Ph ysics", T oky o Institute of T ec hnology , 30 No v - 3 Dec, 1992, ( nucl-th/0006035 ). [20] F. Bon utti et al. (CHA OS Collab oration), Ph ys. Rev. Lett. 77 (1996), 603; Nucl. Ph ys. A677 , (2000), 213. [21] P . Sc h uc k, W. Nor� on b erg and G. Chanfra y , Z. Ph ys. A330 (1988), 119; G. Chanfra y , Z. Aouissat, P . Sc h uc k and W. N� oren b erg, Ph ys. Lett. B256 (1991), 325. Z. Aouissat, R. Rapp, G. Chanfra y , P . Sc h uc k and J. W am bac h, Nucl. Ph ys. A581 (1995), 471; R. Rapp, J. W. Durso and J. W am bac h, Nucl. Ph ys. A596 (1996), 436. [22] T. Hatsuda, T. Kunihiro and H. Shimizu, Ph ys. Rev. Lett. 82 (1999), 2840. [23] S. Chiku and T. Hatsuda, Ph ys. Rev. D58 (1998), 076001; M. K. V olk o v, E. A. Kuraev, D. Blasc hk e, G. Ro epk e and S. M. Sc hmidt, Ph ys. Lett. B424 (1998), 235. [24] Z. Aouissat, R. Rapp, G. Chanfra y , P . Sc h uc k and J. W am bac h, Nucl. Ph ys. A581 (1995), 471; R. Rapp, J. W. Durso and J. W am bac h, Nucl. Ph ys. A596 (1996), 436; R. Rapp et al, Ph ys. Rev. C 59 (1999), R1237; M. J. Vicen te-V acas and E. Oset, Ph ys. Rev. C60 (1999), 064621; ho w ev er, see also Z. Aouissat, G. Chanfra y , P . Sc h uc k and J. W am bac h, Ph ys. Rev. C61 (2000), 12202. [25] A. Starostin et al, Ph ys. Rev. Lett. 85 (2000), 5539. [26] J. G. Messc hendorp et al, Ph ys. Rev. Lett. 89 (2002), 222302. [27] S. Hirenzaki, H. Nagahiro, T. Hatsuda and T. Kunihiro, Nucl. Ph ys. A710 (2002), 131. [28] G. F. Chew and S. Mandelstam, Ph ys. Rev. 119 (1960), 467: K. Igi and K. Hik asa, Ph ys. Rev. D59 (1999), 034005. [29] K. Y ok ok a w a, T. Hatsuda , A. Ha y ashigaki and T. Kunihiro , Ph ys. Rev. C66 (2002), 022201. [30] T. Y amazaki et al, Ph ys. Lett. B418 (1998), 246; H. Gilg et al., Ph ys. Rev. C62 (2000), 025202; K. Itahashi et al, Ph ys. Rev. C62 (2000), 025202. [31] W. W eise, Acta Ph ys. P olon. B31 (2000), 2715; P . Kienle and T. Y amazaki, Ph ys. Lett. B514 (2001),1. 10

[32] V. Thorsson and A. Wirzba, Nucl. Ph ys. A589 (1995), 63; A. Wirzba and V. Thors- son, hep-ph/9502314 ; A. Wirzba, Prog. P art. Nucl. Ph ysics, 50 (2003), 217. [33] U. Meissner, J. A. Oller and A. Wirzba, Ann. Ph ys. 297 (2002), 27; J. A. Oller, Ph ys. Rev. C65 (2002), 025204. [34] E. Kolomeitsev, N. Kaiser and W. W eise, Ph ys. Rev. Lett. 90 (2003), 092501. [35] D. Jido, T. Hatsuda and T. Kunihiro, Ph ys. Rev. D63 (2001), 011901. [36] G. Agakic hiev et al., Nucl. Ph ys. A661 (1999), 23; J. P . W essels et al, Nucl. Ph ys. A715 (2003),262c. [37] K. Oza w a et al., Ph ys.Rev.Lett. 86 (2001), 5019. [38] R. D. Pisarski, Ph ys.Lett. B110 (1982),155; G. E. Bro wn and M. Rho, Ph ys. Rev. Lett. 66 (1991), 2720; T. Hatsuda and S.-H. Lee, Ph ys. Rev. C46 (1992) ,34. [39] J, $+$j $d$9 $$9V 5A %N !< %H$H $7 $F !" K. Kub o dera, J. Korean Ph ys. So c. 26 (1993), S171. [40] M. Iw asaki et al, Ph ys. Rev. Lett. 78 (1998), 3067. [41] T. W aas and W. W eise, Nucl. Ph ys. A 625 (1997), 287. [42] Y. Ak aishi and T. Y amazaki, Ph ys. Rev. C65 (2002), 044005; Y. Ak aishi, A. Dote and T. Y amazaki, Prog. Theor. Ph ys. 149 (2003), 221. [43] M. Iw asaki et al., nucl-ex/0310018 . [44] T. Kunihiro, Ph ys. Lett. B271 (1991), 395; see also , \CONFINEMENT 2000", ed. b y H. Sugan uma et al, (W orld Scien ti�c, 2001) p.287; hep-ph/0007173 . [45] Y. Hatta and T. Ik eda, Ph ys. Rev. D67 (2003), 014028. 11