
第
!"

卷第
!

期
#$%&!"

!

'$&!

()*"

年
!

月
!"#$%&'"(#%)*+$,)-."(,/)+%/+&%0-+/1%"'"2."(/1)%&

+

,

-&()*"

+-./0%123

"

)(456(778

#

()*"

$

)!6)(8(6)!

!!

!"#"$%"&

"

()*46**65)

%

!"%$'"&

"

()*"6)!6()

()*+&,-$)+$-".

"

:;

,,

$-.1<=

>

?;@@/AB:0/1B01C$;B<A./$B

#

*!64)6)))8)

$!

J-1@/<1B./A%:0F$%A-@F/

,

#

:J4889

"

()*5

"

(

$

&

/$)

0

1,

2

3

4

"

HL3W:NK#S&W;&

!

GA%1

!

=$-B/B*977

!

JF3&?1@1A-0FD/1%<

"

F/

I

F1B1-

I>,

F

>

@/0@&K6GA/%

"

.$<

>

@F1P

!

/B

,

&B@Q&@;

!"#"+-1"'*=-'71).-3"E?:!&"-"#-)1,--3">?@@;K9

HL3W:NK#S&W;&

*

!

(

#

D$-.F1SK3?0$%%A=$-A./$B

$

#

*$%&'(!)*+,-.-&-!/

0

1&23!4)56

7

,.2,

!

1/8/,.9.),("5))9)

!

:&,,.4

%

($1/8/,.9.),(;-4-!<+.8!),.-

7

!

1/8/,.9.),("5))9)

!

:&,,.4

$

CD'-1,#-

"

HF1-1@;%./@

,

-1@1B.1<$D

,

-10/@1G1A@;-1G1B..F1PA%;1@$D:

;<@

AB<:A.@1P1B

,

$/B.@

$D.F101B.1-6$D6GA@@1B1-

I>

=1.\11B5Y*(AB<5Y7(O1#=A@1<$B.F1<A.A0$%%10.1<\/.F.F1

SK3?<1.10.$-A..F1#KJJ6!R!

Z

!

[

0$%%/<1-/B'$P$@/=/-@Q&+%@$

,

-1@1B./@.F1

,

-1%/G/BA-

>

-1@;%.$D<1.1-G/BA./$B$D.F1

,

-$<;0.$D.F11%10.-$B

,

A-./A%\/<.F=

>

.F1=-AB0F/B

I

D-A0./$B/B.$

FA<-$B@$DS

&

-

-1@$BAB01&

E"

4

6)1&'

"

:G1A@;-1G1B.

%

S

&

-

-1@$BAB01

%

0FA-G$B/;G

8F8+*.D"1

"

L47(Y5

!!!

:)#*."+-#)&"

"

+

!!

<$/

"

*)&59"9

&

]

&/@@B&)(456(778&()*"&)!&))!

8$-,-$)+

"

HL3W:NK#SW;&?101B.-1@;%.@D-$G.F1SK3?<1.10.$-A..F1#KJJ6!R

'

^

(

&̂$;-BA%$DTB/P1-@/.

>

$D:0/1B01AB<H10FB$%$

I>

$DMF/BA

!

()*"

!

!"

#

!

$"

(8(6(84

!

5*4&

>?@@;K9

对撞机上
E?:!

探测器的最新结果

HL3W:NK#S&W;&

*

!

(

#

SK3?

合作组$

#

*&

布德克尔核物理研究所!新西伯利亚
"5))9)

!俄罗斯%

(&

新西伯利亚州立大学!新西伯利亚
"5))9)

!俄罗斯$

摘要"基于新西伯利亚
#KJJ6!R

正负电子对撞机的
SK3?

探测器采集的数据!报道了质心能量在
5Y*(

"

5Y7(O1#

之间
7

个能量点的
:

;<@

和
:

值的精确测量结果
&

同时报道了
S

!

-

共振态衰变的电子和强子的联合

分宽度
&

关键词"

?

值测量%

S

!

-

共振态%粲偶素

B

!

G+-1)&*#-$)+

LB1 $D .F1 G$@. /G

,

$-.AB.

a

;AB././1@

G1A@;-1</B!

Z

!

[

ABB/F/%A./$B/@:

!

<1D/B1<A@.F1

-A./$$D.F1-A</A./P1%

>

0$--10.1<.$.A%FA<-$B/0

0-$@@@10./$B/B1%10.-$B6

,

$@/.-$BABB/F/%A./$B.$

.F1%$\1@.6$-<1-dK30-$@@@10./$B$D.F1G;$B

,

A/-

,

-$<;0./$B&HF1

,

-10/@1:

#

,

$

G1A@;-1G1B.@

A-10-;0/A%.$.1@./B

I

dM3

,

-1</0./$B@AB<A%%$\

$B1.$<1.1-G/B1.F1PA%;1$D.F1@.-$B

I

0$;

,

%/B

I

0$B@.AB.

.

,

#

,

$!

.F1AB$GA%$;@GA

I

B1./0G$G1B.$D

.F1 G;$B

#

@

[ (

$

%

AB< .F1 PA%;1 $D .F1

1%10.-$GA

I

B1./0D/B1@.-;0.;-10$B@.AB.A..F1N

)

,

1AQ

.

#

O

(

N

$

&'$.1.FA..F1@

>

@.1GA./01--$-@

<$G/BA.1/BA%%1_

,

1-/G1B.@.$G1A@;-1.F1:PA%;1

/B.F11B1-

I>

-1

I

/$B=1.\11B.F1S

&

-

AB<

-

#

(;

$

&

HFA./@A

I

$$<G$./PA./$BD$-B1\1_

,

1-/G1B.@$B

.F1

,

-10/@1G1A@;-1G1B.$D:/B.F/@1B1-

I>

-AB

I

1&

HF1 QB$\%1<

I

1 $D .F1 BA--$\ -1@$BAB01

,

A-AG1.1-@A%%$\@;@.$0A%0;%A.1ABA%

>

./0A%%

>

.F1/-



0$B.-/=;./$B/B:&HF1

,

-$<;0.$D.F1</1%10.-$B/0

\/<.F$D.F1S

&

-

-1@$BAB01AB<.F1=-AB0F/B

I

D-A0./$BD$-/.@<10A

>

.$FA<-$B@

!

)

!!

#

FA<-

\A@

G1A@;-1</B .F1 SK3? 1_

,

1-/G1B.

!

AB< .F1

,

-1%/G/BA-

>

-1@;%./@-1

,

$-.1</B.F1

,

-1@1B.A-./0%1&

H

!

:.",'*1"."+-

HIH

!

C+,=

4

'$'

HF1D$%%$\/B

I ,

-/B0/

,

%1@A-1 ;@1</B $;-

ABA%

>

@/@&X1@;=.-A0..A/%@$D.F1S

&

-

AB<

-

#

(;

$

-1@$BAB01@D-$G.F1$=@1-P1<0-$@@@10./$B.AQ/B

I

/B.$A00$;B.0$B.-/=;./$B@D-$G

,

F

>

@/0A%

,

-$01@@1@&

HF1PA0;;G

,

$%A-/bA./$B/@0A%0;%A.1<\/.F$;..F1

0$B.-/=;./$B$DBA--$\-1@$BAB01@&

HF1:PA%;1\A@0A%0;%A.1<A@D$%%$\@

"

:

L

'

$=@

#

,

$

#

)

+

=

I

#

,

$

'

=

I

#

,

$

#

)

+

-

#

,

$

'

-

#

,

$

+

#

,

$#

*

",

#

,

$$

'

)

%%

#

,

$

#

*

$

\F1-1

'

$=@

#

,

$

L

1

GF

#

1

-1@&=

I

&

.

$<-

/@$=@1-P1<FA<-$B/0

ABB/F/%A./$B 0-$@@ @10./$B

!

1

GF

-1

,

-1@1B.@ A%%

1P1B.@.FA.

,

A@@FA<-$B/0@1%10./$B0-/.1-/A

!

1

-1@&=

I

&

-1

,

-1@1B.@.F1-1@/<;A%GA0F/B1=A0Q

I

-$;B<&

'

)

%%

#

,

$

/@.F1E$-B0-$@@@10./$BD$-!

Z

!

[

"

%

Z

%

[

AB<

+

#

,

$

/@.F1<1.10./$B1DD/0/1B0

>

D$-.F1@/B

I

%1

,

F$.$B

ABB/F/%A./$B.$FA<-$B@&HF1@10$B<.1-G/B.F1

B;G1-A.$-0$--1@

,

$B<@.$.F1

,

F

>

@/0A%=A0Q

I

-$;B<

D-$G!

Z

!

[

!

%

Z

%

[

,

-$<;0./$B

!

/

Z

/

[

,

-$<;0./$B

A=$P1.F-1@F$%<AB<.\$6

,

F$.$B

,

-$01@@1@&HF1

.F/-<.1-G-1

,

-1@1B.@A0$B.-/=;./$B$D.F1S

&

-

AB<

-

#

(;

$

&

HF1 <1.10./$B 1DD/0/1B0/1@

+

AB<

+

=

I

\1-1

<1.1-G/B1<D-$G @/G;%A./$B&HF11DD/0/1B0/1@

+

-

\1-1D$;B<=

>

D/../B

I

.F1-1@$BAB01-1

I

/$B@&HF1

-1@$BAB01@\1-1D/..1<@1

,

A-A.1%

>

/B1A0F@0AB

!

.F1

D-11

,

A-AG1.1-@\1-1.F1<1.10./$B1DD/0/1B0

>

A..F1

\$-%<AP1-A

I

1PA%;1@$D.F1%1

,

.$B/0\/<.F

)

!!

AB<

/.@

,

-$<;0.=

>

.F1FA<-$B/0=-AB0F/B

I

D-A0./$B

#

FA<-

!

.F1GA0F/B11B1-

I>

@

,

-1A<AB<.F1$=@1-P1<

0$B./B;;G0-$@@@10./$BGA

I

B/.;<1/B.F1-1D1-1B01

,

$/B.=1%$\.F1-1@$BAB01&HF1

,

-$01<;-1@$DA

BA--$\ -1@$BAB010-$@@@10./$B0A%0;%A./$BAB<

D/../B

I

A-1<1@0-/=1</BG$-1<1.A/%/B?1D@&

'

*6(

(

&

2B$;-A

,,

-$A0F.F1-A</A./P10$--10./$BDA0.$-

0AB=1\-/..1BA@

*

",

#

,

$

L

.

<K

*

#

K

%

#

,

!

K

$

M

*

#

/

3

##

*

#

K

$

,

$

M

(

)

!!

/

:

##

*

#

K

$

,

$

+

##

*

#

K

$

,

$

:

#

,

$

+

#

,

$

#

(

$

\F1-1%

#

,

!

K

$

/@.F1-A</A./P10$--10./$BQ1-B1%

'

5

(

&

HF1PA0;;G

,

$%A-/bA./$B@

/

3

AB<

/

:<$B$./B0%;<1

.F1S

&

-

AB<

-

#

(;

$

-1@$BAB01@&

2.@F$;%<=1G1B./$B1<.FA.

!

;@/B

I

.F1\A

>

<1@0-/=1<A=$P1\1

I

1..F1:

;<@

PA%;1&H$$=.A/B

.F1

a

;AB./.

>

:

!

/./@B101@@A-

>

.$.AQ1/B.$A00$;B.

.F10$B.-/=;./$B$DBA--$\-1@$BAB01@&

HIA

!

?U

2

"1$."+-&"'#1$

2

-$)+,+&1"'*=-'

2B()**.F1-1

I

/$B$D.F1S

&

-

AB<

-

#

(;

$

-1@$BAB01@\A@@0ABB1</B.F1SK3?1_

,

1-/G1B.

\/.FAB/B.1

I

-A.1<%;G/B$@/.

>

$DA=$;.*

,

=

[*

A.

@1P1B1B1-

I>,

$/B.@&H$<1.1-G/B1.F1-1%A./P1

0$B.-/=;./$B@$D.F1S

&

-

AB<

-

#

(;

$

/B.F1$=@1-P1<

0-$@@@10./$B\/.F$;.1_.1-BA%<A.A

!

.F1A<</./$BA%

<A.A@AG

,

%1@$DA=$;.)Y!

,

=

[*

\1-10$%%10.1<A.

.1B

,

$/B.@/B.F1

,

1AQ-1

I

/$B@&HF1<A.A

,

$/B.@AB<

.F1-1@$BAB01D/.@A-1@F$\B/BC/

I

Y*&

HF1 D$%%$\/B

I

@$;-01@ $D @

>

@.1GA./0

;B01-.A/B.

>

FAP1 =11B 0$B@/<1-1< D$- .F1 :

G1A@;-1G1B.A.1A0F1B1-

I>,

$/B.

"

%;G/B$@/.

>

!

-A</A./P1 0$--10./$B

!

@

>

@.1GA./0 ;B01-.A/B./1@

-1%A.1<.$.F1 <1.10./$B 1DD/0/1B0

>

$DFA<-$B/0

1P1B.@

!

<1.10.$- -1@

,

$B@1

!

=A0Q

I

-$;B< D-$G

,

F

>

@/0A%

,

-$01@@1@ AB< -1@/<;A% GA0F/B1

=A0Q

I

-$;B<D-$G.F1A001%1-A.$-&

HF1 GA

]

$- @$;-01@ $D .F1 @

>

@.1GA./0

;B01-.A/B.

>

$B.F1:

;<@

PA%;1A-1%/@.1</BHA=Y*&

HF1;B01-.A/B./1@PA-

>

<1

,

1B</B

I

$B.F11B1-

I>

,

$/B.@&

3;-/B

I

<A.A0$%%10./$BA.A

I

/P1B1B1-

I>,

$/B.

.F1-1%A./P1=1AG1B1-

I>

PA-/A./$B\A@%1@@.FAB

*)

[5

A%%$\/B

I

;@ .$ B1

I

%10. .F/@ @$;-01 $D

;B01-.A/B.

>

&

HF1$=.A/B1<:

;<@

AB<:PA%;1@AB<%;G/B$@/.

>

6

\1/

I

F.1< AP1-A

I

1 01B.1-6$D6GA@@ 1B1-

I

/1@ A-1

,

-1@1B.1</B HA=Y(&HF1-1@;%.@AB< ABA%

>

@/@

58(

第
!

期
?101B.-1@;%.@D-$G.F1SK3?<1.10.$-A..F1#KJJ6!R



,

-1@1B.1<A=$P1A-1</@0;@@1</B G$-1<1.A/%/B

?1D&

'

!

(

&

J,DZH

!

:

;<@

'

4

'-".,-$#*+#"1-,$+-$"'

:$;-01 TB01-.A/B.

>

&

c

M$B./B;;G@/G;%A./$B *&!

"

(&*

U;G/B$@/.

>

G1A@;-1G1B. *&*

?A</A./P10$--10./$B )&!

"

)&"

S

&

-

AB<

-

#

(;

$

0$B.-/=;./$B )&*

"

(&8

!

Z

!

[

T0$B.-/=;./$B )&*

"

)&(

3

Z

3

[

0$B.-/=;./$B

)&*

"

)&(

H-/

II

1-1DD/0/1B0

>

)&(

';0%1A-/B.1-A0./$B )&(

M;.@PA-/A./$B )&"

RA0F/B1=A0Q

I

-$;B< )&4

"

*&*

:;G/B

a

;A<-A.;-1 (&*

"

5&"

J,DIA

!

9",'*1"&%,=*"')7:

;<@

#

,

$

,+&:

#

,

$

6$-3'-,-$'-$#,=,+&'

4

'-".,-$#*+#"1-,$+-$"'

槡,&R1# :

;<@

#

,

$-

:

#

,

$.

5**9&9g)&( (&(*4

-

(&(57

.

g)&)89g)&)""

5((5&)g)&" (&*7(

-

(&*75

.

g)&)47g)&)!4

55*!&7g)&7 (&())

-

(&())

.

g)&)4"g)&)!5

5!*8&(g)&( (&*"8

-

(&*"8

.

g)&)4)g)&)!(

54()&8g)&! (&())

-

(&()*

.

g)&)4)g)&)!!

5"*8&(g*&) (&()*

-

(&()7

.

g)&)49g)&)!!

57*9&!g)&7 (&*87

-

(&(**

.

g)&)"8g)&)")

HF10;-P1@A-1.F1-1@;%.$D.F1D/.@$D.F1BA--$\-1@$BAB01@&HF1/B@1-.@@F$\.F10%$@1;

,

$D.F1S

&

-

AB<

-

#

(;

$

-1

I

/$B@&

($

0

IH

!

J3")D'"1%"&.*=-$3,&1)+$##1)'''"#-$)+,',7*+#-$)+)7-3"#I.I"+"1

04

7)1-3"-6)'#,+'

A

!)!

"

!

#

#

S

!

-

$

"

#

#

S

!

-

"

3,&1)+'

$

,+,=

4

'$'

HF1

,

-$<;0.$D.F1</1%10.-$B/0\/<.F$D.F1

S

&

-

-1@$BAB01AB<=-AB0F/B

I

D-A0./$BD$-/.@<10A

>

.$ FA<-$B@

!

)

!

Z

!

[

f #

FA<-

!

\A@ G1A@;-1< /B

1_

,

1-/G1B.\/.FSK3?<1.10.$-

,

1-D$-G1<<;-/B

I

1B1-

I>

@0ABA..F1 #KJJ6!R!

Z

!

[

0$%%/<1-/B

())4& 2B .FA. 1_

,

1-/G1B.

!

.F1 /B.1

I

-A.1<

%;G/B$@/.

>

(5) B=

[*

\A@ 0$%%10.1<

!

\F/0F

0$--1@

,

$B<@.$A=$;.(4).F$;@AB<S

&

-

G1@$B@&

+BA%

>

./0A%1_

,

-1@@/$BD$-.F1!

Z

!

[

ABB/F/%A./$B

0-$@@@10./$BB1A-ABA--$\-1@$BAB01/B.F1@$D.

,

F$.$BA

,,

-$_/GA./$B\A@D/-@.$=.A/B1</B?1D&

'

4

(

D$-.

>>

1A-@A

I

$&X/.F;

,

6.$6<A.1G$</D/0A./$B@

.F1

,

-$01<;-1@$DABA--$\-1@$BAB010-$@@@10./$B

0A%0;%A./$B0AB =1D$;B</B ?1D@&

'

*6(

(

&HF1

FA<-$B/00-$@@@10./$B/B0%;<1@A-1@$BAB.

,

A-.AB<

/B.1-D1-1B01\F/0FA-1

,

-$

,

$-./$BA%.$%1

,

.$B/0AB<

FA<-$B/0\/<.F@&HF1$=@1-P1<G;%./FA<-$BAB<

!

Z

!

[

,

-$<;0./$B0-$@@@10./$B@A@AD;B0./$B$D.F1

01B.1-$D GA@@1B1-

I>

B1A-S

&

-

-1@$BAB01A-1

,

-1@1B.1</BC/

I

Y(&

HF1D/../B

I

$D.F1-1@$BAB010-$@@@10./$B

A%%$\@;@.$<1.1-G/B1.F1

,

-$<;0.</1%10.-$B/0

!8(

中国科学技术大学学报 第
!"

卷



HF10;-P1@A-1.F1-1@;%.$D.F10$G=/B1<D/.&+%%<A.AA-10$--10.1<D$-.F11DD/0/1B0

>

&

($

0

IA

!

J3")D'"1%"&.*=-$3,&1)+#1)'''"#-$)+,',7*+#-$)+)7-3"#I.I"+"1

04

#

="7-7$

0

*1"

$

,+&#1)'''"#-$)+)7-3"

2

1)#"''S

!

-

"

!

"

!

#

#

1$

0

3-7$

0

*1"

$

\/<.F AB< FA<-$B/0 =-AB0F/B

I

D-A0./$B& HF1

,

-1%/G/BA-

>

-1@;%./@

)

!!

f#

FA<-

`

#

!&88g)&)7g

)Y*4

$

Q1#& HF1 GA/B @$;-01@ $D @

>

@.1GA./0

;B01-.A/B./1@A-1%/@.1</BHA=Y5&

J,DZ<

!

9,$+'

4

'-".,-$#*+#"1-,$+-$"'

$+-3".",'*1"."+-'

)!!U

#

FA<-

)7S

!

-

:$;-01 TB01-.A/B.

>

&

c

S

&

-

<10A

>

@/G;%A./$B (&)

U;G/B$@/.

>

G1A@;-1G1B. *&4

31.10.$--1@

,

$B@1 *&4

KB1-

I>

<1.1-G/BA./$B )&4

L.F1- )&4

:;G/B

a

;A<-A.;-1 5&)

L;-

,

-1%/G/BA-

>

-1@;%.A

I

-11@\/.F.F$@1$D

$.F1-G1A@;-1G1B.@AB<FA@A=1..1-

,

-10/@/$B

!

A@

@F$\B/BC/

I

Y5&

<

!

8)+#=*'$)+

X1FAP1G1A@;-1<.F1:-A./$A.@1P1B

,

$/B.@

\/.F.F101B.1-6$D6GA@@1B1-

I>

=1.\11B5Y*(AB<

5Y7( O1#&HF1A0F/1P1<A00;-A0

>

/@A=$;.$-

=1..1-.FAB5Y5cA.G$@.$D1B1-

I>,

$/B.@A..F1

@

>

@.1GA./0;B01-.A/B.

>

$DA=$;.(Y*c&

HF1

,

-$<;0.@$D.F1</1%10.-$B\/<.F$D.F1

S

&

-

G1@$BAB<.F1=-AB0F/B

I

D-A0./$B$D/.@<10A

>

@

.$.F1FA<-$B@\1-1

,

-1%/G/BA-/%

>

G1A@;-1<\/.FAB

HF1

I

-A

>

=AB<0$--1@

,

$B<@.$.F1\$-%<6AP1-A

I

1PA%;1

'

"

(

\/.FA%%$\AB01D$-.F1;B01-.A/B.

>

/B/.&

($

0

I<

!

!"'*=-')7"U

2

"1$."+-',$."&,-.",'*1$+

0

-3"

2

1)&*#-)7-3"&$"="#-1)+$#;&"#,

4

6$&-3)7-3"S

!

-

."')+,+&-3"D1,+#3$+

0

1,-$)7)1$-'&"#,

4

-)3,&1)+'

A00;-A0

>

$D5Y!c&

C#S+)6="&

0

."+-'

!

X1

I

-1A.%

>

A

,,

-10/A.1.F1

,

1-GAB1B. @;

,,

$-. $D .F1 @.ADD $D .F1

1_

,

1-/G1B.A%

!

A001%1-A.$- AB< 1%10.-$B/0@

%A=$-A.$-/1@\F/%1

,

-1

,

A-/B

I

AB<

,

1-D$-G/B

I

.F/@

1_

,

1-/G1B.&

#下转第
5*4

页$

48(

第
!

期
?101B.-1@;%.@D-$G.F1SK3?<1.10.$-A..F1#KJJ6!R


