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Á� |^âfêâÃþ (PDG2004)úÙ�J/ψPC�­f!�­fé (BB̄)��PC�©|'�²

þ�, é­fl­��SU(3)é¡5­#�
©Û. ïÄ
J/ψ→BB̄¥>^�p�^Úr�p�^�

Z�. ��
3J/ψ→BB̄¥SU(3)ü�!>^�p�^ÚSU(3)»���Ï�¤Ó���.

'�c ­fl­� SU(3)»� J/ψPC

1 Úó

J/ψâfd�!�ì§� (cc̄)|¤. J/ψâf�

uy´âfÔnuÐ¥���p§

[1, 2]

. §�u

yØ�`²
rfØ2´Ä�âf, 
��XÚï

Ä�rfÌ!ÏéQCDnØýó�õ§��!�¥

Ú·,��Jø
���#�ïÄ+�. duJ/ψ

��þ�'ìóê[x¥�þ���ηc p118MeV,

�uì0fé�K�, ¤±3ÙPC�ª¥, Ø


J/ψ→γηc, þÉ�OZI5K
[3]

�Ø�.

J/ψPCÌ�ÏLXã1¤«4«�ª, =: ÏL

cc̄�v�n�f�r�p�^L§(a), ÏLcc̄�v�

��J1f�>^�p�^L§(b), ÏLcc̄�v��

�1fÚü��f�Ë�PCL§(c)±9ÏL^ó

4�[�ηc �L§(d).

J/ψPCJø
��Ó�ïÄ>^�p�^Úr

�p�^�²�. dur�^ÍÜ~ê�>^�^~

êé�C, ùÒ¿�X3J/ψPC¥ùü��p�^

k�q�rÝ, ÏdJ/ψPC´Ó�ïÄü«�p�

^�Ð|¤. Ì�'%�´>^�p�^Úr�p�

^3J/ψPC¥��é�zÚ§��m��é �,

ùéu©l�A�>^/GÏfé­�.

ã 1 J/ψÌ�PC�ª

� © 0 � 
 J/ψ → BB̄ � l ­ � n Ø, | ^

PDG2004ÚBES�#ÿþ(J (�L1)©Û
­f

l­��SU(3)é¡59Ù»��A, ��ÏL[Ü

­fl­���Ì5�	>^�p�^Úr�p�^

éSU(3)é¡5»���z.
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L 1 J/ψ→BB̄ ©|'

PC� ©|'B(×10−4) �z©|' B̃(×10−4)

J/ψ→ pp̄ 21.2±1.0 17.0±0.8

J/ψ→ nn̄ 22.0±4.0 17.4±3.2

J/ψ→ΛΛ̄ 13.0±1.2 12.0±1.1

J/ψ→Σ0Σ̄0 12.7±1.7 12.7±1.7

J/ψ→ΞΞ̄ 14.0±1.2 17.0±1.5

J/ψ→ΛΣ̄ < 1.5 < 1.6

5: B̃ ´�z©|': = B̃ =
√

s/(π×p∗)×Br(J/ψ→ BB̄).
√

s´J/ψ�%XUþ, p∗´­fB3J/ψ�%X�Äþ, Br ´

©|'.

2 J/ψ→BB̄l­�nØ©Û

�âSU(3)+nØ, ­f�±L«�ü�!l­

�Ú�­��Ø��L«:

3⊗3⊗3 = 1A⊕8M ⊕8M′ ⊕10S

eIéAu?¿ü�§��m��¤Ny�é¡

(S)!�é¡ (A)Ú·Ü (M)���õ­�. ­fõ

­��)­f�­� (B10)!­fl­� (B8)Úü�

(B1). z�õ­�Ñk���­fê!g^Ú�¡.

åP��ü�!l­�Ú�­��g^!�¡©Oé

AuJP = (1/2)−, (1/2)+, (3/2)+.

J/ψPC¤­f�L§Ì�´ÏLüNPC. 3

SU(3)é¡5e��3±e�PC�ª:

J/ψ→B1B̄1, B8B̄8ÚB10B̄10

XJ�Ñ>^�p�^, z«�¥��¤
�P

CÌÝAT´�Ó�.

ã 2 SU(3)é¡5»�å»

�´Xã2¤«, SU(3)é¡5�±ÏL±eA

�å»�»�: (a)3ÏLcc̄�v���J1f�>

^�p�^L§¥, du1f�¹
SU(3)ü�Ú

l­���Ü©, ¤±cc̄ → γ1⊕8 → BnB̄m (n 6= m)

k � U u ); (b) d u u, d § � Ú s § � � m � �

þ�É (mu ≈ md ≈ 0.6ms) cc̄ → (uū + dd̄ + ss̄)1 →
α(uū+dd̄)1 ⊕8 +β(ss̄)1⊕8 → B10B̄8, 3αÚβØÓ�

�¹ek�Uu); (c)3��>^PCL§¥, 1f

��
(b)¥3��f¥���, ù�ÏLQCDnØ

����'�PCÌÝÒÚ3��f�Ø��; (d)�

�3l­�Ú��Ô­�¥�qq̄, qq̄qq̄ÏL3Å¼ê

¥\\���ü��±��SU(3)é¡5�»�.

J/ψ´��SU(3)�é¡ü�. òJ/ψ→ BB̄l

­���SU(3)+©ÛkÏu·�@£é¡5»��

�p�^. ùp0�ü�­��©ÛÏ�.

1) PCÌÝ7L�¹SU(3)é¡»�. 3dÄ:

þé¡5�»�5gu§��þ��ÉÚ>^�p�

^.

2) �â>Ö�Ý
[4]

, J/ψPC¤�éáuÓ�L

�¥�rf´B+�, ¤±J/ψ→ PP′ ´Ø#N�,


J/ψ→ BB̄, VP´#N�. Ù¥PÚV��IþÚ

¥þ0f.

PDGþuL
J/ψ→BB̄l­�5�ØÓ�PC

�ª (pp̄, nn̄, ΛΛ̄, Σ0Σ̄0 ÚΞΞ̄)ÚJ/ψ→ ΛΣ̄�þ�.

ÙPCÌÝ�±�â^/GÏf (GM )Ú>/GÏf

(GE)�Ñ
[5]

:

M =
εµµ̄[GMγµ +2m(GE−GM)

(M 2−4m2)×(qB̄−qB)µ]v

dPC�Ì�±�ÑPC°Ý�

Γ (J/ψ→BB̄) =
G2

M

6π

{

1+
2m2x2

M 2

}

p, (1)

Ù¥Γ =L1¥�z©|' B̃, m´­fB��þ, M

´J/ψ��þ, p´­fB3J/ψ�%X¥�Äþ. ~

êx�½Â�x = GE/GM. �
nØþ�*:Ú¢�

þ�(J
[6–8]

@�0 6 x 6 1.

�âSU(3)é¡5, �ÄþãA«»��±é

J/ψ→BB̄l­��Ñ±eúª
[9, 10]

:

GM,E ∝ A

2
δab +eiφ

(

d3ab +
d8ab√

3

)

D+

ieiφ

(

f3ab +
f8ab√

3

)

F +
d8ab√

3
D′+i

f8ab√
3

F ′, (2)

þª¥A´ü��ÌÝ, D,F ´>^�p�^Úå�

é¡Ú�é¡�ÌÝ, D′,F ′ ´ s§�Úu, d§��þ

�Úå�é¡Ú�é¡�ÌÝ. dabd Úfabd ´SU(3)

¥Ø�"�XêÚ(�~ê. y3k
7�gdëê:
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A, D, F , D′, F ′, xÚ�é� φ. ù
gdëêéu

ØÓ�PC��Ø�Ó. ~XéuJ/ψ→ΛΣ̄, duÌ

�´ÏL>^�p�^�)�, ¤±ÙD′ ÚF ′ �±

��0; éuJ/ψ→ pp̄Únn̄, dupÚn�Ó ^�­

�, �±��§�Ø
D ÚF ±	�XêAT´�Ó

�; éuJ/ψ→ ΛΛ̄, duΛ´ü�, ¤±�±��§

�F ÚF ′ �½´0.

J/ψ→ BB̄l­���
äN�Ì/ª�uL2

¥
[9]

.

L 2 J/ψ→BB̄ � Ì

PC� � Ì

pp̄
∣

∣A/2+eiφD/3+eiφF −D′/6+F ′/2
∣

∣

2

nn̄
∣

∣A/2−2eiφD/3−D′/6+F ′/2
∣

∣

2

ΛΛ̄
∣

∣A/2−eiφD/3−D′/3
∣

∣

2

Σ0Σ̄0
∣

∣A/2+eiφD/3+D′/3
∣

∣

2

ΞΞ̄
∣

∣A/2+eiφD/3−eiφF −D′/6−F ′/2
∣

∣

2

ΛΣ̄
∣

∣

∣
0+eiφD/

√
3+0

∣

∣

∣

2

3 ©Û(JÚ?Ø

ÏL[Ü¢�êâ, �±��ëêA, D, F , D′ Ú

F ′, l
��J/ψ→BB̄¥SU(3)é¡5»���A.

�
�Ð/[Ü¢�êâ, �±��
Ün��

½:

a) duJ/ψ→ ΛΣ̄©|'é�, 
ΛΣ̄éA��

Ì´D, ¤±�±@�D é�, Cq�0;

b) X �äN�Ø��, �±©O�X �ØÓ�?

1[Ü;

c) ��Ä�é� �φ = 0Úφ =π/2?1[Ü.

3ùp¦^
CERN¥¥�MINUITóä¥�

���¦{�[Ü(1)ª, ©Or©|'!Ø�!�%

XÄþ�þ�\Ù¥�±��3ØÓX Úφ�¹e�

A, F , D′, F ′ Úχ2.

L3�Ñ
ØÓX , φ�[Ü���A, D, F , D′

ÚF ′ �±9[Ü���χ2.

lL3�±��:

(1) NySU(3)»��ëêD′, F ′ ÚF ��u

SU(3)é¡�A;

(2) �φ =π/2�Ø+X = 0, 0.5½X = 1, [Ü(

J'φ = 0��Ð, =χ2/d.o.f�Cu1.

Ó��½ù
¥%�, rφ�m[Ü, �±uy3

φ = π/2NCχ2/d.o.f��C1. rù
ëê�£(1)ª

­#O�J/ψ→BB̄©|'(L4).

L 3 ­f�SU(3)l­�[Ü(J

parameter X = 0 X = 0.5 X =1

(×10−4) φ =π/2 φ = π/2 φ= π/2

A −29.8±1.3 −28.9±1.2 −26.4±1.1

D′ 1.0±1.6 1.0±1.5 0.94±1.4

F ′ −3.9±1.2 3.3±1.1 2.2±1.0

F −9.4±1.2 −9.1±1.1 −8.4±1.1

χ2/d.o.f 1.12 1.05 0.91

parameter X = 0 X = 0.5 X =1

(×10−4) φ= 0 φ =0 φ = 0

A −33.2±0.9 −32.0±0.9 −29.3±0.8

D′ −1.1±1.6 −1.0±1.6 −0.6±1.4

F ′ −1.9±4.1 −2.0±4.0 −2.1±3.7

F 1.6±2.0 1.5±2.0 1.2±1.9

χ2/d.o.f 4.78 4.74 4.71

L 4

�z©|' B̃(×10−4)
PC�

[Ü� PDG

J/ψ→ pp̄ 17.5±2.9 17.0±0.8

J/ψ→ nn̄ 16.2±0.8 17.4±3.2

J/ψ→ΛΛ̄ 13.2±1.6 12.0±1.1

J/ψ→Σ0Σ̄0 11.2±3.8 12.7±1.7

J/ψ→ΞΞ̄ 12.4±2.6 17.0±1.5

dþ¡�u��±��^[Ü���ëêO�Ñ

5��z©|'ÚPDG�'3Ø���S´�Î�.

ù`²[Ü���ëêU
ý¢�NSU(3)�é¡5

»�.

4 (Ø

�âJ/ψ→ BB̄l­��¢�(J?1
©Û,

éJ/ψPC�­fé¥E¤SU(3)é¡5»��Ï�

?1
ïÄ, ��
±e(Ø:

a) d>^�p�^Ú§��þ�É���é¡

5»��zy²§��rÝ´�q�;

b) vkw�²w�>^�p�^Úr�p�^

�m��pZ�. ùkÏu3MJ/ψUþºÝþr�

'�>^/GÏf©lm5;

c) ©|'k�u?�Úÿ½, ±Ï"���Ð�

¢�(J;

d) J/ψ→ ΛΣ̄�©|'k�u?�Ú(½, ùk

|u·��°(/ïÄSU(3)é¡5»�.
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SU(3) Flavor Symmetry Breaking in J/ψ→BB̄ Decays *
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Abstract Using the branching fractions of J/ψ to baryon-antibaryon decays, listed in PDG2004, we analyze the

SU(3) flavor symmetry of the baryon octets and study the interference effects between the electromagnetic and strong

interactions. The effects of SU(3) breaking are obtained by fitting the branching fractions of J/ψ→BB̄.
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