
!"#"$%&'()*'+*,+- .+,$*%+.#()/+0*#"')(1+2&#3+
.45#$(/)'6 +&',$($"7+/*'#$&54)*' 	


894.34+:'&;"$.&#9	


<&$*%(.(+=(>(4$(	


i' +/*11(5*$()*' +2&#3+=?+8('">*@+A?+8&9*@+A?+B4%&'*+	




C*'#"'#. 	


D?+E'#$*74/)*'	


F?+=3"*$")/(1+,$(%"2*$>	


G?+-.+7"#"$%&'()*'	


H?+B4%%($9	




C*'#"'#. 	


D?+E'#$*74/)*'	


F?+=3"*$")/(1+,$(%"2*$>	


G?+-.+7"#"$%&'()*'	


H?+B4%%($9	




C4$$"'#+.#(#4.+*,+-.+7"#"$%&'()*'+	


I($)/1"+!(#(+J$*40	


↵s(M2
Z) = 0 .1181 ± 0.0011

K$$*$+&.+L?MN	


O*#+.4P/&"'#19+.%(11+&'+.*%" +s#47&".	


=*0+0*1"+%(..+%"(.4$"%"'#@+Q4''&'6+*,+3&66.+R4($)/+/*401&'6@+"#/?+	


S*$"+(//4$(#"+-.+&.+7"%('7"7?	




T($&*4.+7"#"$%&'()*'. 	

I!J 	


B%(11+"$$*$.U	


V5."$;()*'+ ;?.?++
=3"*$")/(1+0$"7&/)*' 	




W&'7*2+0$*51"%	


=90&/(1+1(X/"+.0(/&'6+a+&.+	
a�1 = 2� 5GeV
<latexit sha1_base64="Ks8JXfDAy0oPuPtzV+GQ3QbrgXk="></latexit><latexit sha1_base64="Ks8JXfDAy0oPuPtzV+GQ3QbrgXk="></latexit><latexit sha1_base64="Ks8JXfDAy0oPuPtzV+GQ3QbrgXk="></latexit><latexit sha1_base64="Ks8JXfDAy0oPuPtzV+GQ3QbrgXk="></latexit>

Q"1&(51"+1(X/"+7(#(	
Q ⌧ a�1
<latexit sha1_base64="bjbMexmwnC3J44SzEIKwUZtv2I8="></latexit><latexit sha1_base64="bjbMexmwnC3J44SzEIKwUZtv2I8="></latexit><latexit sha1_base64="bjbMexmwnC3J44SzEIKwUZtv2I8="></latexit><latexit sha1_base64="bjbMexmwnC3J44SzEIKwUZtv2I8="></latexit>

Q ... 1� 2GeV
<latexit sha1_base64="yNoleMUN9rPk7OG/63u6X2Sozq0="></latexit><latexit sha1_base64="yNoleMUN9rPk7OG/63u6X2Sozq0="></latexit><latexit sha1_base64="yNoleMUN9rPk7OG/63u6X2Sozq0="></latexit><latexit sha1_base64="yNoleMUN9rPk7OG/63u6X2Sozq0="></latexit>

Y(X/"+7(#(	


I"$#4$5()*'+#3"*$9	


Q"1&(51"+,*$+	
Q � ⇤QCD ⇠ 0.3GeV
<latexit sha1_base64="fZ4d1THz6oNVEfI39gjCrGJom4E="></latexit><latexit sha1_base64="fZ4d1THz6oNVEfI39gjCrGJom4E="></latexit><latexit sha1_base64="fZ4d1THz6oNVEfI39gjCrGJom4E="></latexit><latexit sha1_base64="fZ4d1THz6oNVEfI39gjCrGJom4E="></latexit>

Q &&& 1GeV
<latexit sha1_base64="dosy5tte2Xwc35Vy/qQ5cZSqP7Y="></latexit><latexit sha1_base64="dosy5tte2Xwc35Vy/qQ5cZSqP7Y="></latexit><latexit sha1_base64="dosy5tte2Xwc35Vy/qQ5cZSqP7Y="></latexit><latexit sha1_base64="dosy5tte2Xwc35Vy/qQ5cZSqP7Y="></latexit>

Z(."7+*'+[1(;*$ +Y(X/" +\;"$(6&'6 +J$*40+][Y\J^FLD_	


T"$9+'($$*2+2&'7*2	




W&'7*2+0$*51"%	


=90&/(1+1(X/"+.0(/&'6+a+&.+	


Q"1&(51"+1(X/"+7(#(	
Q ⌧ a�1
<latexit sha1_base64="bjbMexmwnC3J44SzEIKwUZtv2I8="></latexit><latexit sha1_base64="bjbMexmwnC3J44SzEIKwUZtv2I8="></latexit><latexit sha1_base64="bjbMexmwnC3J44SzEIKwUZtv2I8="></latexit><latexit sha1_base64="bjbMexmwnC3J44SzEIKwUZtv2I8="></latexit>

Q ... 1� 2GeV
<latexit sha1_base64="yNoleMUN9rPk7OG/63u6X2Sozq0="></latexit><latexit sha1_base64="yNoleMUN9rPk7OG/63u6X2Sozq0="></latexit><latexit sha1_base64="yNoleMUN9rPk7OG/63u6X2Sozq0="></latexit><latexit sha1_base64="yNoleMUN9rPk7OG/63u6X2Sozq0="></latexit>

Y(X/"+7(#(	


I"$#4$5()*'+#3"*$9	


Q"1&(51"+,*$+	
Q � ⇤QCD ⇠ 0.3GeV
<latexit sha1_base64="fZ4d1THz6oNVEfI39gjCrGJom4E="></latexit><latexit sha1_base64="fZ4d1THz6oNVEfI39gjCrGJom4E="></latexit><latexit sha1_base64="fZ4d1THz6oNVEfI39gjCrGJom4E="></latexit><latexit sha1_base64="fZ4d1THz6oNVEfI39gjCrGJom4E="></latexit>

Q &&& 1GeV
<latexit sha1_base64="dosy5tte2Xwc35Vy/qQ5cZSqP7Y="></latexit><latexit sha1_base64="dosy5tte2Xwc35Vy/qQ5cZSqP7Y="></latexit><latexit sha1_base64="dosy5tte2Xwc35Vy/qQ5cZSqP7Y="></latexit><latexit sha1_base64="dosy5tte2Xwc35Vy/qQ5cZSqP7Y="></latexit>

T"$9+'($$*2+2&'7*2	


Z(."7+*'+[1(;*$ +Y(X/" +\;"$(6&'6 +J$*40+][Y\J^FLD_	


B#"0+./(1&'6+%"#3*7	


=3&.+%"#3*7+"'1($6". +#3"+2&'7*2+*,+1(X/"+.&%41()*'?	


Y4./3"$+"#+(1?	


S"(.4$".+('+"`"/);"+/*401&'6+(#+Q=DLaDLLJ"T.	


\YI<\+C*11(5*$()*'+FLDb+	
↵s(M 2
Z) = 0 .11852 ± 0.00084

<latexit sha1_base64="8NldytQ3X14UxG2WMqKzPcz4Bg0="></latexit><latexit sha1_base64="8NldytQ3X14UxG2WMqKzPcz4Bg0="></latexit><latexit sha1_base64="8NldytQ3X14UxG2WMqKzPcz4Bg0="></latexit><latexit sha1_base64="8NldytQ3X14UxG2WMqKzPcz4Bg0="></latexit>

L?bN+"$$*$	


a�1 = 2� 5GeV
<latexit sha1_base64="Ks8JXfDAy0oPuPtzV+GQ3QbrgXk="></latexit><latexit sha1_base64="Ks8JXfDAy0oPuPtzV+GQ3QbrgXk="></latexit><latexit sha1_base64="Ks8JXfDAy0oPuPtzV+GQ3QbrgXk="></latexit><latexit sha1_base64="Ks8JXfDAy0oPuPtzV+GQ3QbrgXk="></latexit>



W&'7*2+0$*51"%	


=90&/(1+1(X/"+.0(/&'6+a+&.+	


Q"1&(51"+1(X/"+7(#(	
Q ⌧ a�1
<latexit sha1_base64="bjbMexmwnC3J44SzEIKwUZtv2I8="></latexit><latexit sha1_base64="bjbMexmwnC3J44SzEIKwUZtv2I8="></latexit><latexit sha1_base64="bjbMexmwnC3J44SzEIKwUZtv2I8="></latexit><latexit sha1_base64="bjbMexmwnC3J44SzEIKwUZtv2I8="></latexit>

Q ... 1� 2GeV
<latexit sha1_base64="yNoleMUN9rPk7OG/63u6X2Sozq0="></latexit><latexit sha1_base64="yNoleMUN9rPk7OG/63u6X2Sozq0="></latexit><latexit sha1_base64="yNoleMUN9rPk7OG/63u6X2Sozq0="></latexit><latexit sha1_base64="yNoleMUN9rPk7OG/63u6X2Sozq0="></latexit>

Y(X/"+7(#(	


I"$#4$5()*'+#3"*$9	


Q"1&(51"+,*$+	
Q � ⇤QCD ⇠ 0.3GeV
<latexit sha1_base64="fZ4d1THz6oNVEfI39gjCrGJom4E="></latexit><latexit sha1_base64="fZ4d1THz6oNVEfI39gjCrGJom4E="></latexit><latexit sha1_base64="fZ4d1THz6oNVEfI39gjCrGJom4E="></latexit><latexit sha1_base64="fZ4d1THz6oNVEfI39gjCrGJom4E="></latexit>

Q &&& 1GeV
<latexit sha1_base64="dosy5tte2Xwc35Vy/qQ5cZSqP7Y="></latexit><latexit sha1_base64="dosy5tte2Xwc35Vy/qQ5cZSqP7Y="></latexit><latexit sha1_base64="dosy5tte2Xwc35Vy/qQ5cZSqP7Y="></latexit><latexit sha1_base64="dosy5tte2Xwc35Vy/qQ5cZSqP7Y="></latexit>

T"$9+'($$*2+2&'7*2	


Z(."7+*'+[1(;*$ +Y(X/" +\;"$(6&'6 +J$*40+][Y\J^FLD_	


K'1($6".+#3"+2&'7*2+*,+#3"*$")/(1+0$"7&/)*'	


V4$+'"2+(00$*(/3 	


[$(%"2*$>+5"9*'7+0"$#4$5()*'+#3"*$9	


S41)0*1"+"c0('.&*'dE',$($"7 +.45#$(/)*' 	
Q !!! 0.5GeV
<latexit sha1_base64="N/b3R69r0ZP75l0TjdUAsEjuzn4="></latexit><latexit sha1_base64="N/b3R69r0ZP75l0TjdUAsEjuzn4="></latexit><latexit sha1_base64="N/b3R69r0ZP75l0TjdUAsEjuzn4="></latexit><latexit sha1_base64="N/b3R69r0ZP75l0TjdUAsEjuzn4="></latexit>

a�1 = 2� 5GeV
<latexit sha1_base64="Ks8JXfDAy0oPuPtzV+GQ3QbrgXk="></latexit><latexit sha1_base64="Ks8JXfDAy0oPuPtzV+GQ3QbrgXk="></latexit><latexit sha1_base64="Ks8JXfDAy0oPuPtzV+GQ3QbrgXk="></latexit><latexit sha1_base64="Ks8JXfDAy0oPuPtzV+GQ3QbrgXk="></latexit>



C*'#"'#. 	


D?+E'#$*74/)*'	


F?+=3"*$")/(1+,$(%"2*$>	


G?+-.+7"#"$%&'()*'	


H?+B4%%($9	


✔︎	




S41)0*1"+"c0('.&*' ++
,*$+.#()/ +0*#"')(1 	


VQCD(r ) = VS (r ) + �EUS(r ) + ...
<latexit sha1_base64="5bHyp3u7WqjD5KdRXG2kTOOA99Q="></latexit><latexit sha1_base64="5bHyp3u7WqjD5KdRXG2kTOOA99Q="></latexit><latexit sha1_base64="5bHyp3u7WqjD5KdRXG2kTOOA99Q="></latexit><latexit sha1_base64="5bHyp3u7WqjD5KdRXG2kTOOA99Q="></latexit>

Kc0('.&*'+*,+TeC! ]$^+&'+r	


O (1/r)
<latexit sha1_base64="4jL8noCpNY3eC/6Y68dLyd6QGz0="></latexit><latexit sha1_base64="4jL8noCpNY3eC/6Y68dLyd6QGz0="></latexit><latexit sha1_base64="4jL8noCpNY3eC/6Y68dLyd6QGz0="></latexit><latexit sha1_base64="4jL8noCpNY3eC/6Y68dLyd6QGz0="></latexit>

O (r2)
<latexit sha1_base64="5jtPFLqwy8LetGEgyPvmqisrNDs="></latexit><latexit sha1_base64="5jtPFLqwy8LetGEgyPvmqisrNDs="></latexit><latexit sha1_base64="5jtPFLqwy8LetGEgyPvmqisrNDs="></latexit><latexit sha1_base64="5jtPFLqwy8LetGEgyPvmqisrNDs="></latexit>

�EUS !
!!! 1

0
dte�i! V (r)t "~r · ~Ea(t)'adj(t, 0)

ab~r · ~Eb(0)#
<latexit sha1_base64="5OjjTaCbniYfGf+sXe3Q2oPLTVI="></latexit><latexit sha1_base64="5OjjTaCbniYfGf+sXe3Q2oPLTVI="></latexit><latexit sha1_base64="5OjjTaCbniYfGf+sXe3Q2oPLTVI="></latexit><latexit sha1_base64="5OjjTaCbniYfGf+sXe3Q2oPLTVI="></latexit>

DMMM+Z$(%5&11(@+I&'"7(@+B*#*@+T(&$*+	


I"$#4$5();" +";(14()*'+*,+T.f	
O(⇤3
QCDr2)

<latexit sha1_base64="2OU+UzwvINeRewuks2JR8tCaJEk="></latexit><latexit sha1_base64="2OU+UzwvINeRewuks2JR8tCaJEk="></latexit><latexit sha1_base64="2OU+UzwvINeRewuks2JR8tCaJEk="></latexit><latexit sha1_base64="2OU+UzwvINeRewuks2JR8tCaJEk="></latexit>

+4'/"$#(&'#9	


=3&.+4'/"$#(&'#9+&.+/('/"1"7+(6(&'.#+gK:B ?	


V'"+/('+6*+5"9*'7+0"$#4$5()*'+#3"*$9?	


V$&6&'(#".+,$*%+EQ+/*'#$&54)*'	


K(/3+#"$%+&.+(%5&64*4.+74"+#*+$"'*$%(1*'. ?+	


Q
<latexit sha1_base64="lXH3RuLlD1Z+UrBTzBlYcICNQ1A="></latexit><latexit sha1_base64="lXH3RuLlD1Z+UrBTzBlYcICNQ1A="></latexit><latexit sha1_base64="lXH3RuLlD1Z+UrBTzBlYcICNQ1A="></latexit><latexit sha1_base64="lXH3RuLlD1Z+UrBTzBlYcICNQ1A="></latexit>

Q̄
<latexit sha1_base64="SMqTK9OpcimR2cwvBQ/x5AhZfY0="></latexit><latexit sha1_base64="SMqTK9OpcimR2cwvBQ/x5AhZfY0="></latexit><latexit sha1_base64="SMqTK9OpcimR2cwvBQ/x5AhZfY0="></latexit><latexit sha1_base64="SMqTK9OpcimR2cwvBQ/x5AhZfY0="></latexit>$	




W(9+#*+/(1/41(#"+T.	


W"+.45#$(/#+EQ+/*'#$&54)*'.+#*+T.++
#*+$"%*;"+$"'*$%(1*' +4'/"$#(&')".+&'+(7;('/"? 	


D?+!"h'"+TB+(.+:T+R4(')#9+59+&'#$*74/&'6+EQ+/4#*` 	


F?+B"0($(#"+&#+&'#*+/4#*`+&'7"0"'7"'#+0($#+('7+7"0"'7"'#+0($#+
++++4.&'6+/*%01"c+,4'/)*'+('(19.&.+	


VS(r;µf) = �4⇡CF

ZZZ

|!q|>µf

d3q

(2⇡)3
ei!q·!r↵V (q)

q2
<latexit sha1_base64="CWUUX6L2KIZxo49gLbxEBX1kaBE="></latexit><latexit sha1_base64="CWUUX6L2KIZxo49gLbxEBX1kaBE="></latexit><latexit sha1_base64="CWUUX6L2KIZxo49gLbxEBX1kaBE="></latexit><latexit sha1_base64="CWUUX6L2KIZxo49gLbxEBX1kaBE="></latexit>

VS(r;µf) = V RF
S (r) +O(µ3

fr
2)

<latexit sha1_base64="49c/TUR4Ml+prQavyM6kKCQ8cr4="></latexit><latexit sha1_base64="49c/TUR4Ml+prQavyM6kKCQ8cr4="></latexit><latexit sha1_base64="49c/TUR4Ml+prQavyM6kKCQ8cr4="></latexit><latexit sha1_base64="49c/TUR4Ml+prQavyM6kKCQ8cr4="></latexit>

FLLLi.+A?+B4%&'*	


W"+*5#(&'	


OjGYY	

FLLM+\'k(& @+8&9*@+B4%&'*+
B4%&$'*;@+B4%&$*'*;@+B#"&'3(4."$	




C3($(/#"$&.)/.+*,+#3&.+%"#3*7	


VS(r;µf) = V RF
S (r) +O(µ3

fr
2)

<latexit sha1_base64="49c/TUR4Ml+prQavyM6kKCQ8cr4="></latexit><latexit sha1_base64="49c/TUR4Ml+prQavyM6kKCQ8cr4="></latexit><latexit sha1_base64="49c/TUR4Ml+prQavyM6kKCQ8cr4="></latexit><latexit sha1_base64="49c/TUR4Ml+prQavyM6kKCQ8cr4="></latexit>

I4$"+:T+/*'#$&54)*'	


C*41*%5dY&'"($+,*$%	

OjGYY+(//4$(/9	

O*+4'039.&/(1+.&'641($&)".	




C3($(/#"$&.)/.+*,+#3&.+%"#3*7	


VS(r;µf) = V RF
S (r) +O(µ3

fr
2)

<latexit sha1_base64="49c/TUR4Ml+prQavyM6kKCQ8cr4="></latexit><latexit sha1_base64="49c/TUR4Ml+prQavyM6kKCQ8cr4="></latexit><latexit sha1_base64="49c/TUR4Ml+prQavyM6kKCQ8cr4="></latexit><latexit sha1_base64="49c/TUR4Ml+prQavyM6kKCQ8cr4="></latexit>

EQ+$"1(#"7+0($#	


VQCD(r) = VS (r; µf ) + �EUS(r; µf )
<latexit sha1_base64="6evR3pvLodyqPGTuTqyIxtOeY4o="></latexit><latexit sha1_base64="6evR3pvLodyqPGTuTqyIxtOeY4o="></latexit><latexit sha1_base64="6evR3pvLodyqPGTuTqyIxtOeY4o="></latexit><latexit sha1_base64="6evR3pvLodyqPGTuTqyIxtOeY4o="></latexit>

k < µf
<latexit sha1_base64="yVJuPTEbpYmHLJXWP6zGuUc68Kw="></latexit><latexit sha1_base64="yVJuPTEbpYmHLJXWP6zGuUc68Kw="></latexit><latexit sha1_base64="yVJuPTEbpYmHLJXWP6zGuUc68Kw="></latexit><latexit sha1_base64="yVJuPTEbpYmHLJXWP6zGuUc68Kw="></latexit>

2&#3	




C3($(/#"$&.)/.+*,+#3&.+%"#3*7	


VS(r;µf) = V RF
S (r) +O(µ3

fr
2)

<latexit sha1_base64="49c/TUR4Ml+prQavyM6kKCQ8cr4="></latexit><latexit sha1_base64="49c/TUR4Ml+prQavyM6kKCQ8cr4="></latexit><latexit sha1_base64="49c/TUR4Ml+prQavyM6kKCQ8cr4="></latexit><latexit sha1_base64="49c/TUR4Ml+prQavyM6kKCQ8cr4="></latexit>

VQCD(r) = VS (r; µf ) + �EUS(r; µf )
<latexit sha1_base64="6evR3pvLodyqPGTuTqyIxtOeY4o="></latexit><latexit sha1_base64="6evR3pvLodyqPGTuTqyIxtOeY4o="></latexit><latexit sha1_base64="6evR3pvLodyqPGTuTqyIxtOeY4o="></latexit><latexit sha1_base64="6evR3pvLodyqPGTuTqyIxtOeY4o="></latexit>

=3"+1"(7&'6+l ,+7"0"'7"'/"+
*,+gK:B+&.+/('/"1"7+(6(&'.#+#3&.?	


FLLH+B4%&'*+
FLDb+=(>(4$(	


W"+$"(/3 +#3"+"c0$"..&*' 	


VQCD(r ) = V RF
S (r ) + �E RF

US (r )
<latexit sha1_base64="5+5ue6RgaFzIhzlHAzGtrbmxluU="></latexit><latexit sha1_base64="5+5ue6RgaFzIhzlHAzGtrbmxluU="></latexit><latexit sha1_base64="5+5ue6RgaFzIhzlHAzGtrbmxluU="></latexit><latexit sha1_base64="5+5ue6RgaFzIhzlHAzGtrbmxluU="></latexit>

K(/3+#"$%+&.+,$""+,$*%+$"'*$%(1*'. ?	

Cr 2

<latexit sha1_base64="dUHxehDVxbyvpkcGJQQg7FJ4R1U="></latexit><latexit sha1_base64="dUHxehDVxbyvpkcGJQQg7FJ4R1U="></latexit><latexit sha1_base64="dUHxehDVxbyvpkcGJQQg7FJ4R1U="></latexit><latexit sha1_base64="dUHxehDVxbyvpkcGJQQg7FJ4R1U="></latexit>

k < µf
<latexit sha1_base64="yVJuPTEbpYmHLJXWP6zGuUc68Kw="></latexit><latexit sha1_base64="yVJuPTEbpYmHLJXWP6zGuUc68Kw="></latexit><latexit sha1_base64="yVJuPTEbpYmHLJXWP6zGuUc68Kw="></latexit><latexit sha1_base64="yVJuPTEbpYmHLJXWP6zGuUc68Kw="></latexit>

2&#3	




C*'#"'#. 	


D?+E'#$*74/)*'	


F?+=3"*$")/(1+,$(%"2*$>	


G?+-.+7"#"$%&'()*'	


H?+B4%%($9	


✔︎	


✔︎	




Y(X/" +.&%41()*'	


Y(X/"+.&k"	


["$%&*'++++++F]4@7̂dD].^++!*%(&'a2(11+,"$%&*'	


GFGc_H@HmGcM_@_HGcDFm	


\/)*' 	
 V]a^a&%0$*;"7+(/)*'：	


nYeC!	


M! ! 300MeV
MK ⇠ 550MeV

=?+8('">*+

!&./$")k()*'+"$$*$+&.+V]aF̂ 	


a
<latexit sha1_base64="2kj2RPi934+5eZc/+8zY5xVaE24="></latexit><latexit sha1_base64="2kj2RPi934+5eZc/+8zY5xVaE24="></latexit><latexit sha1_base64="2kj2RPi934+5eZc/+8zY5xVaE24="></latexit><latexit sha1_base64="2kj2RPi934+5eZc/+8zY5xVaE24="></latexit>

a�1 = 2 .5, 3.6, 4.5GeV
<latexit sha1_base64="tmkiTtWKCsRAvhV80VuE5Oa+Gik="></latexit><latexit sha1_base64="tmkiTtWKCsRAvhV80VuE5Oa+Gik="></latexit><latexit sha1_base64="tmkiTtWKCsRAvhV80VuE5Oa+Gik="></latexit><latexit sha1_base64="tmkiTtWKCsRAvhV80VuE5Oa+Gik="></latexit>



C*')'44%+1&%&#+;?.?+S41)0*1"+"c0?	


VS ! Vlatt

! PDG
MS = 336MeV

<latexit sha1_base64="WhsKcS8zSyeyAUAXwqyM/GhntXM="></latexit><latexit sha1_base64="WhsKcS8zSyeyAUAXwqyM/GhntXM="></latexit><latexit sha1_base64="WhsKcS8zSyeyAUAXwqyM/GhntXM="></latexit><latexit sha1_base64="WhsKcS8zSyeyAUAXwqyM/GhntXM="></latexit>

Vlatt(r)� VS(r) / r2
<latexit sha1_base64="efThlfnu21ZULYpYQpSmy9wvKc8="></latexit><latexit sha1_base64="efThlfnu21ZULYpYQpSmy9wvKc8="></latexit><latexit sha1_base64="efThlfnu21ZULYpYQpSmy9wvKc8="></latexit><latexit sha1_base64="efThlfnu21ZULYpYQpSmy9wvKc8="></latexit>

\//*$7&'6+#*+%41)0*1"+"c0('.&*' 	


r ! 1 !!! 0.5GeV
<latexit sha1_base64="HpiQ89l3tI0anJTAV3JHex5Tc04="></latexit><latexit sha1_base64="HpiQ89l3tI0anJTAV3JHex5Tc04="></latexit><latexit sha1_base64="HpiQ89l3tI0anJTAV3JHex5Tc04="></latexit><latexit sha1_base64="HpiQ89l3tI0anJTAV3JHex5Tc04="></latexit>

V RF
S (r)/! MS

<latexit sha1_base64="y3FlItRepfO8GPfhPcqlxjSlqxo="></latexit><latexit sha1_base64="y3FlItRepfO8GPfhPcqlxjSlqxo="></latexit><latexit sha1_base64="y3FlItRepfO8GPfhPcqlxjSlqxo="></latexit><latexit sha1_base64="y3FlItRepfO8GPfhPcqlxjSlqxo="></latexit>

T(1&7+(#	




J1*5(1+h#	


Y(X/"+7(#(+2&#3+$"%*;&'6+7&./$")k()*'+"$$*$+oJ"T +4'&#p	


;?.?	


S41)0*1"+"c0('.&*'+o+++++++++4'&#p	


Vlatt,D,i(r) ! Vlatt,D,i(r) " CF↵D,i

 
1

r
"

1

r

�

D,i

!
+ fD

a2
i

r3
<latexit sha1_base64="17JDYOTynefP/qp+eYhJ3dZD2yE="></latexit><latexit sha1_base64="17JDYOTynefP/qp+eYhJ3dZD2yE="></latexit><latexit sha1_base64="17JDYOTynefP/qp+eYhJ3dZD2yE="></latexit><latexit sha1_base64="17JDYOTynefP/qp+eYhJ3dZD2yE="></latexit>

=$""a1";"1+/*$$"/)*'	
 Kc#$(0*1()*'+#*+a→0	


i=1,2,3	
  ]1(qD@1(qF@1(qG^@+D=1,2	


Vth.( r ) = V RF
S ( r ) + A 0 D,i + A 2r 2

<latexit sha1_base64="sot7hKWfdLftWXG1AXXY8vfnEv8="></latexit><latexit sha1_base64="sot7hKWfdLftWXG1AXXY8vfnEv8="></latexit><latexit sha1_base64="sot7hKWfdLftWXG1AXXY8vfnEv8="></latexit><latexit sha1_base64="sot7hKWfdLftWXG1AXXY8vfnEv8="></latexit>

! MS
<latexit sha1_base64="2c5WEEGlOToz5aEXiI/n/kbbG/Y="></latexit><latexit sha1_base64="2c5WEEGlOToz5aEXiI/n/kbbG/Y="></latexit><latexit sha1_base64="2c5WEEGlOToz5aEXiI/n/kbbG/Y="></latexit><latexit sha1_base64="2c5WEEGlOToz5aEXiI/n/kbbG/Y="></latexit>

{! MS , A 2 , A 0 D,i , ↵D,i , f D }
<latexit sha1_base64="iAUhpw1LdsbB7rTM2dPrDImW98w="></latexit><latexit sha1_base64="iAUhpw1LdsbB7rTM2dPrDImW98w="></latexit><latexit sha1_base64="iAUhpw1LdsbB7rTM2dPrDImW98w="></latexit><latexit sha1_base64="iAUhpw1LdsbB7rTM2dPrDImW98w="></latexit>

!"#"$%&'"	




Q".41#	


! s(M 2
Z ) = 0.1180± 0.0007(stat. )+0 .0013

! 0.0012 (systm. )
<latexit sha1_base64="WqReUCUYSkMcEKtb6eFueQ0unII="></latexit><latexit sha1_base64="WqReUCUYSkMcEKtb6eFueQ0unII="></latexit><latexit sha1_base64="WqReUCUYSkMcEKtb6eFueQ0unII="></latexit><latexit sha1_base64="WqReUCUYSkMcEKtb6eFueQ0unII="></latexit>

](^+[&'&#"+a	
  "`"/# 	


]5^+S(..	


]/^+<&63"$+*$7"$	


]7^+VIK	


]"^+:1#$(.*r +./(1"	


],^+[(/#*$&k()*'+./3"%"	


(±0.0002)
<latexit sha1_base64="hpScAqqx1RngeqN1s7iKKbfP6iQ="></latexit><latexit sha1_base64="hpScAqqx1RngeqN1s7iKKbfP6iQ="></latexit><latexit sha1_base64="hpScAqqx1RngeqN1s7iKKbfP6iQ="></latexit><latexit sha1_base64="hpScAqqx1RngeqN1s7iKKbfP6iQ="></latexit>

(±0.0002)
<latexit sha1_base64="hpScAqqx1RngeqN1s7iKKbfP6iQ="></latexit><latexit sha1_base64="hpScAqqx1RngeqN1s7iKKbfP6iQ="></latexit><latexit sha1_base64="hpScAqqx1RngeqN1s7iKKbfP6iQ="></latexit><latexit sha1_base64="hpScAqqx1RngeqN1s7iKKbfP6iQ="></latexit>

( +0 .0012
�0.0010 )

<latexit sha1_base64="17hTqS41m5O6DjYZsr6oagO40GI="></latexit><latexit sha1_base64="17hTqS41m5O6DjYZsr6oagO40GI="></latexit><latexit sha1_base64="17hTqS41m5O6DjYZsr6oagO40GI="></latexit><latexit sha1_base64="17hTqS41m5O6DjYZsr6oagO40GI="></latexit>

(±0.0004)
<latexit sha1_base64="ja4PEWFTaFjdR3f0KSXErFmo4QM="></latexit><latexit sha1_base64="ja4PEWFTaFjdR3f0KSXErFmo4QM="></latexit><latexit sha1_base64="ja4PEWFTaFjdR3f0KSXErFmo4QM="></latexit><latexit sha1_base64="ja4PEWFTaFjdR3f0KSXErFmo4QM="></latexit>

(±0.0002)
<latexit sha1_base64="hpScAqqx1RngeqN1s7iKKbfP6iQ="></latexit><latexit sha1_base64="hpScAqqx1RngeqN1s7iKKbfP6iQ="></latexit><latexit sha1_base64="hpScAqqx1RngeqN1s7iKKbfP6iQ="></latexit><latexit sha1_base64="hpScAqqx1RngeqN1s7iKKbfP6iQ="></latexit>

( ± 0.0003)
<latexit sha1_base64="ObAktiJPXaiIIxAQtptr+ql2YKg="></latexit><latexit sha1_base64="ObAktiJPXaiIIxAQtptr+ql2YKg="></latexit><latexit sha1_base64="ObAktiJPXaiIIxAQtptr+ql2YKg="></latexit><latexit sha1_base64="ObAktiJPXaiIIxAQtptr+ql2YKg="></latexit>

V N 3LL
S ( r ) ! V N 3LL

S ( r ) ± ! VS ( r )
<latexit sha1_base64="dCWe0ss/6Rr4Mmn0dvjfXI6jKTk="></latexit><latexit sha1_base64="dCWe0ss/6Rr4Mmn0dvjfXI6jKTk="></latexit><latexit sha1_base64="dCWe0ss/6Rr4Mmn0dvjfXI6jKTk="></latexit><latexit sha1_base64="dCWe0ss/6Rr4Mmn0dvjfXI6jKTk="></latexit>

2&#3	
 ! VS ( r ) = V N3LL
S ( r ) � V N2LL

S ( r )
<latexit sha1_base64="dXJLy/0xj0rql0H+XwsS0+PFEeo="></latexit><latexit sha1_base64="dXJLy/0xj0rql0H+XwsS0+PFEeo="></latexit><latexit sha1_base64="dXJLy/0xj0rql0H+XwsS0+PFEeo="></latexit><latexit sha1_base64="dXJLy/0xj0rql0H+XwsS0+PFEeo="></latexit>



Q".41#	

I$"1&%&'($9	




B4%%($9	


・- .+7"#"$%&'()*'.+2&#3+1(X/"+eC!+6&;"+.%(11+"$$*$@++
++54#+%*.#+*,+#3"%+3(;"+#3"+2&'7*2+0$*51"%?	


・W"+4."7+(+'"2+,$(%"2*$>+5(."7+*'+#3"+%41)0*1"+"c0('.&*'@+
++23"$"+$"'*$%(1*'. +($"+.45#$(/#"7+,$*%+#3"+1"(7&'6+#"$%?	


Q ... 1� 2GeV
<latexit sha1_base64="yNoleMUN9rPk7OG/63u6X2Sozq0="></latexit><latexit sha1_base64="yNoleMUN9rPk7OG/63u6X2Sozq0="></latexit><latexit sha1_base64="yNoleMUN9rPk7OG/63u6X2Sozq0="></latexit><latexit sha1_base64="yNoleMUN9rPk7OG/63u6X2Sozq0="></latexit>

Y(X/"+7(#(	


I"$#4$5()*'+#3"*$9	
 Q &&& 1GeV
<latexit sha1_base64="dosy5tte2Xwc35Vy/qQ5cZSqP7Y="></latexit><latexit sha1_base64="dosy5tte2Xwc35Vy/qQ5cZSqP7Y="></latexit><latexit sha1_base64="dosy5tte2Xwc35Vy/qQ5cZSqP7Y="></latexit><latexit sha1_base64="dosy5tte2Xwc35Vy/qQ5cZSqP7Y="></latexit>

W&'7*2+0$*51"%	


r ! 1 !!! 0.5GeV
<latexit sha1_base64="HpiQ89l3tI0anJTAV3JHex5Tc04="></latexit><latexit sha1_base64="HpiQ89l3tI0anJTAV3JHex5Tc04="></latexit><latexit sha1_base64="HpiQ89l3tI0anJTAV3JHex5Tc04="></latexit><latexit sha1_base64="HpiQ89l3tI0anJTAV3JHex5Tc04="></latexit>

K$$*$+/('+5"+$"74/"7+2&#3+.&%41()*'.+&'+h'"$+1(X/".?	




Z(/>40	




W39+&.+-.+&%0*$#('#s	

FLDb+\'7$"(.."' @+[$*.#+('7+B/32($#k	




W39+&.+-.+&%0*$#('#s	




I$*51"%+&'+- .+7"#"$%&'()*'++
4.&'6+1(X/"+eC!	


W&'7*2+0$*51"%	
 Z(."7+*'+[Y\JFLD_	


- .+7"#"$%&'()*'+59+<IeC!+]L?tN+"$$*$^	




%"(.4$".+('+"`"/);"+/*401&'6++]Q=L-­‐1)	


%"(.4$".+&#+&'+.%(11"$+;*14%"+1(X/"+]Q=2L-­‐1^+	


・
・
・
	


%"(.4$".+('+"`"/);"+/*401&'6++]Q=DLaDLLJ"T)	


Q4''&'6+#*++
3&63+"'"$69	


\16*$&#3%	


B#"0+./(1&'6+%"#3*7	


=3"+*'19+%"#3*7+";(14(#"7+#*+5"+.4P/&"'#19+,$""+,$*%+2&'7*2+0$*51"%?++	


B#"0+./(1&'6+%"#3*7	


=3&.+%"#3*7+"'1($6". +#3"+2&'7*2+*,+1(X/"+.&%41()*'?	


B(,"19+0"$,*$%+%(#/3&'6+2&#3+0"$#4$5()*'+#3"*$9	


\YI<\+C*11(5*$()*'+FLDb+	
↵s(M 2
Z) = 0 .11852 ± 0.00084

<latexit sha1_base64="8NldytQ3X14UxG2WMqKzPcz4Bg0="></latexit><latexit sha1_base64="8NldytQ3X14UxG2WMqKzPcz4Bg0="></latexit><latexit sha1_base64="8NldytQ3X14UxG2WMqKzPcz4Bg0="></latexit><latexit sha1_base64="8NldytQ3X14UxG2WMqKzPcz4Bg0="></latexit>

L?bN+"$$*$	




[*$%41()*' 	

\#+1"(7&'6+1*6	


FLLLi.+A?+B4%&'*	


l ,a&'7"0"'7"'#+	


e5/3⇤2
QCD

↵s(q
2)LL

<latexit sha1_base64="SSulYtjOXKkcR11+hweMS+eas2o="></latexit><latexit sha1_base64="SSulYtjOXKkcR11+hweMS+eas2o="></latexit><latexit sha1_base64="SSulYtjOXKkcR11+hweMS+eas2o="></latexit><latexit sha1_base64="SSulYtjOXKkcR11+hweMS+eas2o="></latexit>

= !
2CF

!
Im

ZZZ !

µ f

dq
eiqr

qr
" s (q2 ) LL

<latexit sha1_base64="rdt42Kr9odD0wThPimlCOlzHLDk="></latexit><latexit sha1_base64="rdt42Kr9odD0wThPimlCOlzHLDk="></latexit><latexit sha1_base64="rdt42Kr9odD0wThPimlCOlzHLDk="></latexit><latexit sha1_base64="rdt42Kr9odD0wThPimlCOlzHLDk="></latexit>

q2
<latexit sha1_base64="+5+yMKO1fUNyQUYho31Qoq+kISQ="></latexit><latexit sha1_base64="+5+yMKO1fUNyQUYho31Qoq+kISQ="></latexit><latexit sha1_base64="+5+yMKO1fUNyQUYho31Qoq+kISQ="></latexit><latexit sha1_base64="+5+yMKO1fUNyQUYho31Qoq+kISQ="></latexit>

VS(r; µf ) = �
2CF

⇡

ZZZ 1

µf

dq
sin( qr)

qr
↵s(q2)LL

<latexit sha1_base64="D7zZM0UCFeoAduJeJeReqYxPQ4s="></latexit><latexit sha1_base64="D7zZM0UCFeoAduJeJeReqYxPQ4s="></latexit><latexit sha1_base64="D7zZM0UCFeoAduJeJeReqYxPQ4s="></latexit><latexit sha1_base64="D7zZM0UCFeoAduJeJeReqYxPQ4s="></latexit>



!
2CF

⇡r
Im

ZZZ

Cb

dq

q
eiqr↵s(q)LL

<latexit sha1_base64="1rghRAouZN7veNd5/7WV9wEpFIw="></latexit><latexit sha1_base64="1rghRAouZN7veNd5/7WV9wEpFIw="></latexit><latexit sha1_base64="1rghRAouZN7veNd5/7WV9wEpFIw="></latexit><latexit sha1_base64="1rghRAouZN7veNd5/7WV9wEpFIw="></latexit>

[*$%41()*' 	


E'#"6$(1+(1*'6+	

µ2
f

l ,a&'7"0"'7"'#U	


uE'#"6$('7]z^vwxE'#"6$('7]zw 	̂
E,	


1 + iqr �
1

2
(qr)2 + ...

<latexit sha1_base64="rAPFgLUl+EFCWZND337gSfSJGI4="></latexit><latexit sha1_base64="rAPFgLUl+EFCWZND337gSfSJGI4="></latexit><latexit sha1_base64="rAPFgLUl+EFCWZND337gSfSJGI4="></latexit><latexit sha1_base64="rAPFgLUl+EFCWZND337gSfSJGI4="></latexit>



!
2CF

⇡r
Im

ZZZ

Cb

dq

q
eiqr↵s(q)LL

<latexit sha1_base64="1rghRAouZN7veNd5/7WV9wEpFIw="></latexit><latexit sha1_base64="1rghRAouZN7veNd5/7WV9wEpFIw="></latexit><latexit sha1_base64="1rghRAouZN7veNd5/7WV9wEpFIw="></latexit><latexit sha1_base64="1rghRAouZN7veNd5/7WV9wEpFIw="></latexit>

[*$%41()*' 	


E'#"6$(1+(1*'6+	

µ2
f

1 + iqr �
1

2
(qr)2 + ...

<latexit sha1_base64="rAPFgLUl+EFCWZND337gSfSJGI4="></latexit><latexit sha1_base64="rAPFgLUl+EFCWZND337gSfSJGI4="></latexit><latexit sha1_base64="rAPFgLUl+EFCWZND337gSfSJGI4="></latexit><latexit sha1_base64="rAPFgLUl+EFCWZND337gSfSJGI4="></latexit>

uE'#"6$('7]z^vwyE'#"6$('7]zw 	̂
E,	


l ,　7"0"'7"'# 	




l ,+&'7"0"'7"'#+0($#	


VS (r;µf ) = VC (r) +
2⇡CF

�0
⇤2

QCDr +O(µ3
f r

2)
<latexit sha1_base64="agyVEqcHTl/JDQ6m+cDGT815RMU="></latexit><latexit sha1_base64="agyVEqcHTl/JDQ6m+cDGT815RMU="></latexit><latexit sha1_base64="agyVEqcHTl/JDQ6m+cDGT815RMU="></latexit><latexit sha1_base64="agyVEqcHTl/JDQ6m+cDGT815RMU="></latexit>

I4$"+:T+/*'#$&54)*'	


C*41*%5dY&'"($+0*#?	




l ,+7"0"'7"'#+0($#	


VS (r;µf ) = VC (r) +
2⇡CF

�0
⇤2

QCDr +O(µ3
f r

2)
<latexit sha1_base64="agyVEqcHTl/JDQ6m+cDGT815RMU="></latexit><latexit sha1_base64="agyVEqcHTl/JDQ6m+cDGT815RMU="></latexit><latexit sha1_base64="agyVEqcHTl/JDQ6m+cDGT815RMU="></latexit><latexit sha1_base64="agyVEqcHTl/JDQ6m+cDGT815RMU="></latexit>

l ,+7"0"'7"'# 	
f+EQ+$"1(#"7+0($#	




l ,+7"0"'7"'#+0($#	


VS (r;µf ) = VC (r) +
2⇡CF

�0
⇤2

QCDr +O(µ3
f r

2)
<latexit sha1_base64="agyVEqcHTl/JDQ6m+cDGT815RMU="></latexit><latexit sha1_base64="agyVEqcHTl/JDQ6m+cDGT815RMU="></latexit><latexit sha1_base64="agyVEqcHTl/JDQ6m+cDGT815RMU="></latexit><latexit sha1_base64="agyVEqcHTl/JDQ6m+cDGT815RMU="></latexit>

l ,+7"0"'7"'# 	
f+EQ+$"1(#"7+0($#	


VQCD (r) = VS(r; µf ) + ! EUS (r; µf ) + ...
<latexit sha1_base64="n1cOIbtMuYtv+bE348bYdSPCD+c="></latexit><latexit sha1_base64="n1cOIbtMuYtv+bE348bYdSPCD+c="></latexit><latexit sha1_base64="n1cOIbtMuYtv+bE348bYdSPCD+c="></latexit><latexit sha1_base64="n1cOIbtMuYtv+bE348bYdSPCD+c="></latexit>

S41)0*1"+"c0('.&*' 	


:T 	
 EQ	


�EUS(r; µf ) ⇠ O(µ3
f r

2)
<latexit sha1_base64="B+sI2uc5vZvMIpH+BNn8KAZP0tg="></latexit><latexit sha1_base64="B+sI2uc5vZvMIpH+BNn8KAZP0tg="></latexit><latexit sha1_base64="B+sI2uc5vZvMIpH+BNn8KAZP0tg="></latexit><latexit sha1_base64="B+sI2uc5vZvMIpH+BNn8KAZP0tg="></latexit>

f+:T+$"1(#"7+0($#	


DMMM+Z$(%5&11(+"#+(1@+FLLH+B4%&'*@+FLDb+=(>(4$(	


K[=+k<μf	




l ,+7"0"'7"'#+0($#	


VS (r;µf ) = VC (r) +
2⇡CF

�0
⇤2

QCDr +O(µ3
f r

2)
<latexit sha1_base64="agyVEqcHTl/JDQ6m+cDGT815RMU="></latexit><latexit sha1_base64="agyVEqcHTl/JDQ6m+cDGT815RMU="></latexit><latexit sha1_base64="agyVEqcHTl/JDQ6m+cDGT815RMU="></latexit><latexit sha1_base64="agyVEqcHTl/JDQ6m+cDGT815RMU="></latexit>

l ,+7"0"'7"'# 	
f+EQ+$"1(#"7+0($#	


VQCD (r) = VS(r; µf ) + ! EUS (r; µf ) + ...
<latexit sha1_base64="n1cOIbtMuYtv+bE348bYdSPCD+c="></latexit><latexit sha1_base64="n1cOIbtMuYtv+bE348bYdSPCD+c="></latexit><latexit sha1_base64="n1cOIbtMuYtv+bE348bYdSPCD+c="></latexit><latexit sha1_base64="n1cOIbtMuYtv+bE348bYdSPCD+c="></latexit>

S41)0*1"+"c0('.&*' 	


:T 	
 EQ	


�EUS(r; µf ) ⇠ O(µ3
f r

2)
<latexit sha1_base64="B+sI2uc5vZvMIpH+BNn8KAZP0tg="></latexit><latexit sha1_base64="B+sI2uc5vZvMIpH+BNn8KAZP0tg="></latexit><latexit sha1_base64="B+sI2uc5vZvMIpH+BNn8KAZP0tg="></latexit><latexit sha1_base64="B+sI2uc5vZvMIpH+BNn8KAZP0tg="></latexit>

f+:T+$"1(#"7+0($#	


C('/"1 	


DMMM+Z$(%5&11(+"#+(1@+FLLH+B4%&'*@+FLDb+=(>(4$(	


K[=+k<μf	




l ,+7"0"'7"'#+0($#	


VS (r;µf ) = VC (r) +
2⇡CF

�0
⇤2

QCDr +O(µ3
f r

2)
<latexit sha1_base64="agyVEqcHTl/JDQ6m+cDGT815RMU="></latexit><latexit sha1_base64="agyVEqcHTl/JDQ6m+cDGT815RMU="></latexit><latexit sha1_base64="agyVEqcHTl/JDQ6m+cDGT815RMU="></latexit><latexit sha1_base64="agyVEqcHTl/JDQ6m+cDGT815RMU="></latexit>

l ,+7"0"'7"'# 	
f+EQ+$"1(#"7+0($#	


VQCD (r) = VS(r; µf ) + ! EUS (r; µf ) + ...
<latexit sha1_base64="n1cOIbtMuYtv+bE348bYdSPCD+c="></latexit><latexit sha1_base64="n1cOIbtMuYtv+bE348bYdSPCD+c="></latexit><latexit sha1_base64="n1cOIbtMuYtv+bE348bYdSPCD+c="></latexit><latexit sha1_base64="n1cOIbtMuYtv+bE348bYdSPCD+c="></latexit>

S41)0*1"+"c0('.&*' 	


:T 	
 EQ	


�EUS(r; µf ) ⇠ O(µ3
f r

2)
<latexit sha1_base64="B+sI2uc5vZvMIpH+BNn8KAZP0tg="></latexit><latexit sha1_base64="B+sI2uc5vZvMIpH+BNn8KAZP0tg="></latexit><latexit sha1_base64="B+sI2uc5vZvMIpH+BNn8KAZP0tg="></latexit><latexit sha1_base64="B+sI2uc5vZvMIpH+BNn8KAZP0tg="></latexit>

f+:T+$"1(#"7+0($#	


C('/"1 	


DMMM+Z$(%5&11(+"#+(1@+FLLH+B4%&'*@+FLDb+=(>(4$(	


VQCD(r) = V UV
S (r) + �EIR

US(r) + ...
<latexit sha1_base64="87wt8BlxeLPHH3ZQ4cWl+GQDcck="></latexit><latexit sha1_base64="87wt8BlxeLPHH3ZQ4cWl+GQDcck="></latexit><latexit sha1_base64="87wt8BlxeLPHH3ZQ4cWl+GQDcck="></latexit><latexit sha1_base64="87wt8BlxeLPHH3ZQ4cWl+GQDcck="></latexit>

O*+%&c&'6	


K[=+k<μf	




V4#1&'"+*, +1(X/" +('(19.&.	


f+1(qD]a=a1^@1(qF]a=a2^@1(qG]a=a3 	̂


z+Kc#$(/#+#3"+/*')'44%+1&%&#+*,	


r21
dV

dr
(r1) = 1

!",?+*,+$D	


D?! =*+/*'.#$4/#+#3"+(5*;"+."R4"'/"+(#+(+/"$#(&'+$@+
+++++++#3"+1(X/"+7(#(+.3*417+5"+&'#"$0*1(#"7?	


{X(r; a)}a = a 1,a 2,a 3 X(r;a = 0)

F?++[$*%+#3"+(5*;"+."R4"'/"@+2"+"c#$(0*1(#"+#3"+7(#(+#*+a→0.	


r1[V (r)� V (r1)] ⌘ X(r)

{ r/a, aV, �(aV )}
<latexit sha1_base64="8+ll4pu86XdcYiqv2Y/GKC5Z60Y="></latexit><latexit sha1_base64="8+ll4pu86XdcYiqv2Y/GKC5Z60Y="></latexit><latexit sha1_base64="8+ll4pu86XdcYiqv2Y/GKC5Z60Y="></latexit><latexit sha1_base64="8+ll4pu86XdcYiqv2Y/GKC5Z60Y="></latexit>

(a1 > a2 > a3)
<latexit sha1_base64="IYFNZqC1e5ggV3egayZ1izopsks="></latexit><latexit sha1_base64="IYFNZqC1e5ggV3egayZ1izopsks="></latexit><latexit sha1_base64="IYFNZqC1e5ggV3egayZ1izopsks="></latexit><latexit sha1_base64="IYFNZqC1e5ggV3egayZ1izopsks="></latexit>



E'#"$0*1()*' 	


Vf(r) =
cc

r
+ �r + c+

c1

r3
+ d1r

2

C*$$"/)*'+#"$%.+($&."+,$*%+h'&#"+1(X/"+.0(/&'6+('7+;*14%"+"`"/#	


W"+&'#"$0*1(#"+#3"+7(#(+."0($(#"19+(//*$7&'6+#*+(+7&$"/)*'?	


Q*#()*'(1+.9%%"#$9	


!&$"/?D	


!&$"/?F	


!r/a = n (1 , 0, 0)
<latexit sha1_base64="IU9CE1gczRfsemFHnmF03jOKmwM="></latexit><latexit sha1_base64="IU9CE1gczRfsemFHnmF03jOKmwM="></latexit><latexit sha1_base64="IU9CE1gczRfsemFHnmF03jOKmwM="></latexit><latexit sha1_base64="IU9CE1gczRfsemFHnmF03jOKmwM="></latexit>

!r/a = n (1, 1, 0)
<latexit sha1_base64="pi+K553Tb1saYSDwVFSFudXlRXI="></latexit><latexit sha1_base64="pi+K553Tb1saYSDwVFSFudXlRXI="></latexit><latexit sha1_base64="pi+K553Tb1saYSDwVFSFudXlRXI="></latexit><latexit sha1_base64="pi+K553Tb1saYSDwVFSFudXlRXI="></latexit>



E'#"$0*1()*' 	


Vf(r) =
cc

r
+ �r + c+

c1

r3
+ d1r

2

C*$$"/)*'+#"$%.+($&."+,$*%+h'&#"+1(X/"+.0(/&'6+('7+;*14%"+"`"/#	


�

2
/d.o.f = 6.9/(13� 5)

!&$"/?D	




Kc#$(0*1()*'+#*+/*')'44% +1&%&#	


�

2/d.o.f = 1.48/ (3 ! 2)

[&#+2&#3+/d7+(F	

{X(r; a)}a = a 1,a 2,a 3

$xG(D	




Y(X/"+$".41#	


r 2
1

dV (r )

dr
|r=r1 = 1

<latexit sha1_base64="ha09UR5ZAxLYVrQJ6gi36mmslJw="></latexit><latexit sha1_base64="ha09UR5ZAxLYVrQJ6gi36mmslJw="></latexit><latexit sha1_base64="ha09UR5ZAxLYVrQJ6gi36mmslJw="></latexit><latexit sha1_base64="ha09UR5ZAxLYVrQJ6gi36mmslJw="></latexit>

!"h'&)*'+*,+ r1	




B9.#"%()/ +"$$*$.	


](^+<&63"$+*$7"$+/*$$"/)*'.	


V N 3LL
S ( r ) ! V N 3LL

S ( r ) ± ! VS ( r )
<latexit sha1_base64="dCWe0ss/6Rr4Mmn0dvjfXI6jKTk="></latexit><latexit sha1_base64="dCWe0ss/6Rr4Mmn0dvjfXI6jKTk="></latexit><latexit sha1_base64="dCWe0ss/6Rr4Mmn0dvjfXI6jKTk="></latexit><latexit sha1_base64="dCWe0ss/6Rr4Mmn0dvjfXI6jKTk="></latexit>

2&#3	
 ! VS ( r ) = V N3LL
S ( r ) � V N2LL

S ( r )
<latexit sha1_base64="dXJLy/0xj0rql0H+XwsS0+PFEeo="></latexit><latexit sha1_base64="dXJLy/0xj0rql0H+XwsS0+PFEeo="></latexit><latexit sha1_base64="dXJLy/0xj0rql0H+XwsS0+PFEeo="></latexit><latexit sha1_base64="dXJLy/0xj0rql0H+XwsS0+PFEeo="></latexit>

]5^+[&'&#"+a+"`"/#	


]/^+S(#/3&'6+$('6"+2&#3+VIK	


I$";&*4.+('(19.&.f++	
2a < r < L/ 2
<latexit sha1_base64="nI1oOadHcagJ4Zfi38Cq9KUMC/E="></latexit><latexit sha1_base64="nI1oOadHcagJ4Zfi38Cq9KUMC/E="></latexit><latexit sha1_base64="nI1oOadHcagJ4Zfi38Cq9KUMC/E="></latexit><latexit sha1_base64="nI1oOadHcagJ4Zfi38Cq9KUMC/E="></latexit>

a < r < L/ 2
<latexit sha1_base64="+uNwDTxjqVaXN9XMnAYeXFxUftM="></latexit><latexit sha1_base64="+uNwDTxjqVaXN9XMnAYeXFxUftM="></latexit><latexit sha1_base64="+uNwDTxjqVaXN9XMnAYeXFxUftM="></latexit><latexit sha1_base64="+uNwDTxjqVaXN9XMnAYeXFxUftM="></latexit>

⇤PDG
MS

r < 0.8
<latexit sha1_base64="l4j2iHUz8ddgOe3CIwFS/r7tQpQ="></latexit><latexit sha1_base64="l4j2iHUz8ddgOe3CIwFS/r7tQpQ="></latexit><latexit sha1_base64="l4j2iHUz8ddgOe3CIwFS/r7tQpQ="></latexit><latexit sha1_base64="l4j2iHUz8ddgOe3CIwFS/r7tQpQ="></latexit>

! PDG
MS r < 1

<latexit sha1_base64="oRqB6gY5x4wMb7CiQiNcddRiKSA="></latexit><latexit sha1_base64="oRqB6gY5x4wMb7CiQiNcddRiKSA="></latexit><latexit sha1_base64="oRqB6gY5x4wMb7CiQiNcddRiKSA="></latexit><latexit sha1_base64="oRqB6gY5x4wMb7CiQiNcddRiKSA="></latexit>

]7^+EQ+7&;"$6"'/"+(#+Ga1**0	


W(9+#*+$"641($&k"+Ga1**0+0"$#4$5();"+/*"P/&"'#+	




J1*5(1+h#	

C*$$"/)*'+59+
-i.+('7+,i. 	


I($(%"#"$.f 	
{! MS , A 2 , A 0 D,i , ↵D,i , f D }
<latexit sha1_base64="iAUhpw1LdsbB7rTM2dPrDImW98w="></latexit><latexit sha1_base64="iAUhpw1LdsbB7rTM2dPrDImW98w="></latexit><latexit sha1_base64="iAUhpw1LdsbB7rTM2dPrDImW98w="></latexit><latexit sha1_base64="iAUhpw1LdsbB7rTM2dPrDImW98w="></latexit>

⇤MS = 334± 10MeV
<latexit sha1_base64="qm51kAVtaqZQTRjH/oaX5L6j00o="></latexit><latexit sha1_base64="qm51kAVtaqZQTRjH/oaX5L6j00o="></latexit><latexit sha1_base64="qm51kAVtaqZQTRjH/oaX5L6j00o="></latexit><latexit sha1_base64="qm51kAVtaqZQTRjH/oaX5L6j00o="></latexit>

!Df	

↵1 = 0.19 ± 0.15,↵2 = 0.27 ± 0.12,↵3 = 0.27 ± 0.11

<latexit sha1_base64="Kmu7A5VoJ7B6K2QEocXsDEPivbg="></latexit><latexit sha1_base64="Kmu7A5VoJ7B6K2QEocXsDEPivbg="></latexit><latexit sha1_base64="Kmu7A5VoJ7B6K2QEocXsDEPivbg="></latexit><latexit sha1_base64="Kmu7A5VoJ7B6K2QEocXsDEPivbg="></latexit>

!Ff 	

↵1 = ! 0.31± 0.86,↵2 = ! 0.59± 0.90,↵3 = ! 0.62± 0.93

<latexit sha1_base64="NOIbEjCNIUDONUPqVDvx+sX5ELg="></latexit><latexit sha1_base64="NOIbEjCNIUDONUPqVDvx+sX5ELg="></latexit><latexit sha1_base64="NOIbEjCNIUDONUPqVDvx+sX5ELg="></latexit><latexit sha1_base64="NOIbEjCNIUDONUPqVDvx+sX5ELg="></latexit>



\'(19.&.+.#$(#"69	


D?+B#"0a59a.#"0+('(19.&.	


Y(X/"+7(#(+/('+5"+.%**#319+"c#$(0*1(#"7+#*+a→0.	
  
T.

Q[+/('+"c01(&'+1(X/"+$".41#+40+#*+V]$F̂ +'*'0"$#4$5();" +/*$$"/)*'?+

F?+J1*5(1+h#	


W"+/('+(;*&7+%*7"1+7"0"'7"'#+('(19.&.@+$"R4&$"7+&'+Ds#+('(19.&.?	


]&!̂ "c#$(/#+#3"+/*')'44%+1&%&#+*,+1(X/"+7(#(++
]&&^! /*%0($"+&#+2&#3+VIK+#*+7"#"$%&'"+-.	


C3"/>+&,	


I"$,*$%+]&̂+('7+]&&^+.&%41#('"*4.19+&'+61*5(1+h#	


- .+/('+5"+7"#"$%&'"7+2&#3+3&63"$+0$"/&.&*'?+	



