<WJC%/!<%m%s%]%F%s%7%c%k$NB+G{>uBV$KBP$9$kAjBPO@E*#W#K#BK! 2,;3Bg!&M} >.:d7=Fs!"JF0f9n8J Generalized WKB appro ximation for a b ound state in a screened Coulom b p oten tial Dept. Ph ysics, Ok a y ama Univ. K.Kosak a and K.Y onei Go o d $NAjBPO@ E* WKB K! 1 $r<WJC %/!<%m %s%]%F %s%7 %c %k$N B+G{>u BV$KE, MQ$9$k $H!" 4v$D $+$N50 F; !J 1 s 1 = 2 ; 2 p 3 = 2 ; $J$I!K $KBP$7 $F2r$r M?$( $k;v$, =PMh $J$$!# $3$N 7gE@$r =$@5 $9$k $?$a$K !" Goldb erg Ey$,;6 Mp>u BV$K$D $$$F Dj<02= $7$?M} O@ 2 $r85$K B+G{ >uBV$K BP $9$k8GM-CM>r7o$rF3$$$?!# Go o d $NM}O@$K$h$l$PAjBPO@E*$J86;R$N%(%M%k%.!<8GM-CM$O<!$N$h$&$J<0$GDj$^$k!# Z r 2 r 1 k ( r ) dr = � � n r + 1 2 � ( n r = 0 ; 1 ; � � � ) ; k ( r ) = q � h � 2 r 2 p 2 � ( ‘ + 1) 2 r + 1 2 ( ‘ + 1) ’ 0 =’ q � h � 2 r 2 p 2 � ( ‘ + 1) 2 ; p 2 = c � 2 [ W � V ( r )] 2 � m 2 c 2 ; ’ = c � 2 r [ W � V ( r ) + mc 2 ] : $3$3 $G r 1 ; r 2 $O � h � 2 r 2 p 2 � ( ‘ + 1) 2 = 0 $N 2r $G$" $k !#$3$N k ( r ) $O@Q J, $NN> C< $GH/ ;6$9 $k $?$a $K >e5- $N $h$& $J:$ Fq $,@8 $: $k!#0l J} Goldb erg Ey$N M} O@ $O !" Dirac J}Dx <0 $r Sc hr� odinger-lik e $JJ} Dx <0 $K JQ 49 $7 !" $= $l $K BP $7 $F Coulom b GHF0 4X ?t $K 4p $E $$ $? 0l HL 2= $5 $l$? WKB K!$rE, MQ $7 $?$b $N $G !" ;6 Mp >uBV $r G0 F,$K CV $$ $? Dj<0 2= $r 9T $C $F$$ $k !# $o $l $o $l$O $3 $N M}O@ $r B+ G{>u BV $r 4^ $a$? 7A $G Dj <02=$7!"%(%M%k%.!<8GM-CM$rDj$a$k>r7o$,<!$N$h$&$J7A$K=q$1$k;v$rF3$$$?!# Z r 2 r 1 e k ( r ) dr = � � n � j � j + 1 2 � : $3$3$G r 1 ; r 2 $O e k ( r ) = 0 $N2r$G$"$k!# e k ( r ) $N7A$O$d$dJ#;($G$"$k$N $G$3$3$G$O>JN, $9$k!# $7$+$7$3$N e k ( r ) $OC<E@$r4^$‘@QJ,6h4V Fb$K FC 0[ E@ $r 4^ $^ $J $$ $N $G !" Go o d $NM} O@ $N $h $& $J :$ Fq $O 8= $l $J $$ !# $^ $? !" $3 $N 8G M- CM >r 7o $O Hs Aj BP O@ E* 6K 8B $G Langer Jd@5 $5 $l $? WKB K!$H 0lCW $7 !" Aj BP O@ E*$J >l 9g $K$* $$ $F $b!" =c?h $J %/ !< %m%s %] %F %s%7 %c %k $K BP $7 $F$O <+ F0 E*$K @5 $7 $$%( %M %k %. !<8G M- CM $r M?$($k!#$3$NM}O@$OAjBPO@E*86;R$N%(%M%k%.!<8GM-CM$KBP$7$F!"4JC1$+$D?WB.$KDjNLE*CN8+$rM?$($kJ}K!$rDs6!$9$k$G$"$m$& !# K\9V1i$G$O$3$NM}O@$NDj<02=$H!"$3$l$^$G$K7W;;$5$l$??tCM2r$K$D$$$FJs9p$9$k!# [1] Ph ys. Rev. 91 , 174 (1953). [2] Ph ys. Rev. A 39 , 506 (1989).