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Review on X Y Z states in QCD sum rules
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1 ÚÚÚóóó
g2003c§BelleÜ�|3B → XK§X(3872) → J/ψπ+π−PC
¥uyX(3872)±5§.��Ü�|ºYuy
Nõaì0
f"ù
0f�5�Ø´{ü� qq̄§��.¤UNB§�vk
@���.U
�{/)º§���)!PC!�þ!(��"
oÑ/`§éyk�aì0f�VkÊ«)ºµ

1.Tetraquark state
2.Molecular state
3.Threshold effect , Rescattering effect , Cusp effect
4.Hybrid state
5.Hadro charmonium .

äN�[�SN��C�nãµ

Hua-Xing Chen, Wei Chen, Xiang Liu, Shi-Lin Zhu§Phys. Rept. 639
(2016) 1-121¶
R. F. Lebed, R. E. Mitchell, E. S. Swanson§arXiv:1610.04528[hep-
ph]"
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Introduction

X(3872) observed at Belle

X(3872) confirmed at D0, CDF

X(3915) [as Y (3940)] observed at Belle

Y (4260) observed at BaBar

χc2(2P ) [as Z(3930)] observed at Belle

Y (4260) confirmed at CLEO-c

X(3940), Y (4008), Y (4660) observed at Belle

Y (4360) observed at BaBar

Y (4360) confirmed at Belle

X(3915) [as Y (3940)] confirmed at BaBar

X(3940) confirmed at Belle

Z±(4050), X(4160), Z±(4250), Z±(4430), X(4630)

observed at Belle

Y (4140) observed at CDF

X(3915), X(4350), Yb(10888) observed at Belle

χc2(2P ) [as Z(3930)] confirmed at BaBar

Y (4274) observed at CDF

X(3915) confirmed at BaBar

Zb(10610)± observed and confirmed at Belle

Zb(10650)± observed and confirmed at Belle

X(3823) [likely ψ2(1D)], Zb(10610)0 observed and confirmed at Belle

Zc(3900)±, Zc(4020)± observed at BESIII

Zc(3900)± confirmed at Belle

Zc(3900)0 observed at CLEO-c

Zc(4020)0 observed at BESIII

Y (4140) confirmed at D0, CMS

Y (4274) confirmed at CMS

Y (4660) confirmed at BaBar

Zc(4020)± confirmed at BESIII

Z±(4200) observed at Belle

Z±(4240) observed at LHCb

Z±(4430) confirmed at LHCb

X(3823) [likely ψ2(2D)], Zc(3900)0, Zc(4020)0 confirmed at BESIII

Zc(4055)± observed at Belle

Y (4230) observed at BESIII

P+
c (4380), P+

c (4450) observed at LHCb

Yb(10888) no longer observed at Belle

X(5568)± observed at D0

X(5568)± NOT observed at LHCb

Y (4140), Y (4274) confirmed at LHCb

X(4500), X(4700) observed at LHCb
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2 QCD¦¦¦ÚÚÚ555KKK333ooo§§§������¥¥¥���
AAA^̂̂
�@ü�©Ù
F. S. Navarra, M. Nielsen§Phys. Lett. B639 (2006) 272¶
R. D. Matheus, S. Narison, M. Nielsen, J. M. Richard§Phys. Rev.
D75 (2007) 014005"

rX(3872)w� JPC = 1++�o§��§^ Jµ(x)5ïÄ§��þ
ÚPC§X(3872)→ J/ψπ+π−, J/ψπ+π−π0§

Jµ(x) =
εijkεimn√

2

{
qj(x)Cγ5c

k(x)q̄m(x)γµCc̄
n(x) + qj(x)Cγµc

k(x)q̄m(x)γ5Cc̄
n(x)

}
, (1)

ù�6�±éÐ/2yX(3872)��þ§�O�§�°Ý��
ÿ§��
é��(J"
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O�PCX(3872)→ J/ψV → J/ψπ+π−, J/ψπ+π−π0§
XJÓ��Äë�ãÚØë�ã��z§¤�°Ý���u¢�
�¶XJ��Äë�ã�z(e)§¤�°ÝÚ¢���Øõ"
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d	§3©z J. M. Dias, F. S. Navarra, M. Nielsen, C. M. Zanetti, Phys. Rev. D88 (2013)
016004§��Äë�ã�z§��Zc(3900)�°Ý§Ú¢��ÎÜ"3©z Z. G.
Wang, T. Huang, Nucl. Phys. A930 (2014) 63¥§��Äë�ã�z§��Zb(10610)�
°Ý§Ú¢��ÎÜ"

�´§3©z W. Chen, T. G. Steele, H. X. Chen, S. L. Zhu, Eur. Phys. J. C75 (2015) 358¶Z.
G. Wang, Int. J. Mod. Phys. A30 (2015) 1550168¥§O�Zc(4200)�°Ý§Ó��Äë
�ãÚØë�ã��z§�±2y°Ý�¢��"�Ø��ÄØë�ã��zº8c
ÿÃ½Ø"d	§A^QCD¦Ú5KO�PC°Ý�©z�éé�"
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Þ��A~
^6 JX(x)5ïÄPCX(5568)→ B0

sπ
+§

Π(p, q) = i2
∫
d4xd4yeip·xeiq·y〈0|T {JBs

(x)Jπ(y)JX(0)} |0〉 , (2)

where the currents

JBs
(x) = s̄(x)iγ5b(x) ,

Jπ(y) = ū(y)iγ5d(y) ,

JX(0) = εijkεimnuj(0)Cγ5s
k(0)d̄m(0)γ5Cb̄

n(0) , (3)

interpolate the mesons Bs, π and X(5568), respectively"

��Äë�ã�z( J. M. Dias et al, Phys. Lett. B758 (2016) 235)§
½öÓ��Äë�ãÚØë�ã��z(Z. G. Wang, Eur. Phys. J.
C76 (2016) 279)§ÑU�Ñ°Ý�¢��"

3©z Phys. Lett. B758 (2016) 235 ¥§�
 q2 → 0�4�"·@
��Î¦ÈÐmI� q2 → −∞§�"4�k¯K"·@�ATÓ
��Äë�ãÚØë�ã��z (Xá�<*:§Ø�½�()"
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|^QCD¦Ú5K§ïÄo§��§üly�þ�¢��5
`§¤õ�£ã�VXe (ùp [Qq]S, [Qq]P , [Qq]V , [Qq]A ´Ú�
n�Iþ!�I!¥þ!¶¥þV§��§Q = c, b)µ

X(3872) =
1

2

(
[cu]A[cu]S + [cd]A[cd]S + [cu]S[cu]A + [cd]S[cd]A

)
(with JPC = 1++) ,

Zc(3900/3885) =
1√
2

(
[cu]A[cd]S − [cu]S[cd]A

)
(with 1+−) ?

√
,

Zc(4200) =
1√
2

(
[cu]A[cd]S − [cu]S[cd]A

)
(with 1+−) ? ,

Z(4430) =
1√
2

(
[cu]A[cd]S − [cu]S[cd]A

)
(2S) (with 1+−) ,

Y (3915) = [cs]A[cs]A or [cs]S[cs]S (with 0++) ,

X(4500) = [cs]A[cs]A (2S) (with 0++) ,

Zc(4020/4025) = [cu]A[cd]A (with 1+− or 2++) ,

Y (4140) = [cs]A[cs]A (with 2++) ,

Y (4660/4630) =
1√
2

([cs]A[cs]P − [cs]P [cs]A) or
1√
2

([cs]V [cs]S + [cs]S[cs]V ) (with 1−−) ,

5µëêÀ�ØÓ§��
Ó��6§�±ÑØÓ�o§���þ§Zc(3900/3885)´
¶¥o§���Ä�º½öZc(4200)´¶¥o§���Ä�º�3�Æ"·�*:´
rZc(3900)ÚZ(4430)©Ow�¶¥o§���Ä�Ú1�-u�§QCD¦Ú5K�
±2yÙ�þ (Xá�<*:§Ø�½�()"
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X(4700) = [cs]V [cs]V (with 0++) ,

X(5568) = [us]A[db]A or [us]S[db]S (with 0++) ,

Zb(10610) =
1√
2

(
[bu]A[bd]S − [bu]S[bd]A

)
(with 1+−) ,

Zb(10650) = [bu]A[bd]A (with 1+−) , (4)

Y (4660) = [cs]S[cs]S (P− wave) (with 1−−) ,

Yb(10890) = [bq]S[bq]S (P− wave) (with 1−−) ,

X(4500) = [cs]A[cs]A (D− wave) (with 0++) ,

X(4700) = [cs]A[cs]A (D− wave) (with 0++) . (5)

ù´Äuo§��éykX!Y!Z�þ�¤õ£ã§�)IS	Nõ<�ó�"d
	§NõÄuQCD¦Ú5K�nØýó§���5¢��u�§·vk�Ñ"

ùp�Ñ�Ñ´^Ú�n�V§��E�o§��"^Ú8�V§��Eo§�
6§��u(!��ÚÁ��©Ù"
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3 QCD¦¦¦ÚÚÚ555KKK333©©©fff���¥¥¥���AAA
^̂̂
|^QCD¦Ú5K§ïÄ©f�§üly�þ�¢��5`§
¤õ�£ã�VXeµ

X(3872) =
1√
2

(
DD

∗ −D∗D
)

(with JPC = 1++) ,

Zc(3900/3885) =
1√
2

(
DD

∗
+D∗D

)
(with 1+−) ? ,

Zc(4200) =
1√
2

(
DD

∗
+D∗D

)
(with 1+−) ? ,

Zc(4020/4025) = D∗D
∗

(with 1+− or 2++) ,

Y (4140) = D∗sD
∗
s (with 0++) LHCb data × ,

Z(4250) =
1√
2

(
DD1 +D1D

)
(with 1−+) ? depend on OPE ,

Y (4360) =
1√
2

(
DD1 −D1D

)
(with 1−−) ,

5µëêÀ�ØÓ§��
Ó��6§�±ÑØÓ�©f��þ§Zc(3900/3885)´¶
¥©f��Ä�º½öZc(4200)´¶¥©f��Ä�º�3�Æ"
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Zc(4430) =
1√
2

(
D∗D1 +D1D

∗
)

(with 0−−) LHCb data × ,

Zb(10610) =
1√
2

(
BB

∗
+B∗B

)
(with 1+−) ,

Zb(10650) = B∗B
∗

(with 1+−) . (6)

ù´Äu©f�éykX!Y!Z�þ�¤õ£ã§�)IS	N
õ<�ó�"

d	§NõÄuQCD¦Ú5K�nØýó§���5¢��u
�§·vk�Ñ"

ù�¡ó�§I��E�Æ�ÜïJÚ�²¥AT���õ"
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4 QCD¦¦¦ÚÚÚ555KKK333rrrfffìììóóó���¥¥¥
���AAA^̂̂
|^QCD¦Ú5K§ïÄrfìó�§üly�þ�¢��5
`§¤õ�£ã�VXeµ

Y (4660) = ψ′f0(980) (with JPC = 1−−) . (7)
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5 QCD¦¦¦ÚÚÚ555KKK333···,,,���ÚÚÚ888§§§
������¥¥¥���AAA^̂̂
ù�¡©z'��§¿��vk¢�êâ|±nØýó§'��
[�0���nã Hua-Xing Chen, Wei Chen, Xiang Liu, Shi-Lin
Zhu§Phys. Rept. 639 (2016) 1-121"

o�§éuQCD¦Ú5K5`§�¤õ�O�§�´éo§��
�þ�O�§U
)º�#âf��õ"Ùg´é©f��þ�
O�§�U)ºØ�#âf"I�rN�´µXJØÚ\·Ü§
rY (4260)w�¥þo§��§ÃØN�N�ëê§ÑÑØ
�
þ�¢��"�ë�©z Z. G. Wang, Eur. Phys. J. C76 (2016)
387"
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6 QCD¦¦¦ÚÚÚ555KKK¥¥¥ëëëêêê���ÀÀÀ���
The correlation functions Π(p) for the hidden-charm (and hidden-
bottom) tetraquark states at the quark level can be written as

Π(p) =
∑
n

Cn(p2, µ)〈On(µ)〉 =

∫ ∞
4m2

Q(µ)

ds
ρQCD(s, µ)

s− p2

=

∫ s0

4m2
Q(µ)

ds
ρQCD(s, µ)

s− p2
+

∫ ∞
s0

ds
ρQCD(s, µ)

s− p2
, (8)

where the Cn(p2, µ) are the Wilson’s coefficients, the 〈On(µ)〉 are the
vacuum condensates of dimension n, the ρQCD(s, µ) are the QCD spec-
tral densities, the µ is the energy scale, µ� ΛQCD, themQ(µ) are heavy
quark masses, and the s0 are continuum threshold parameters.
The ground state contributions are∫ s0

4m2
Q(µ)

ds
ρQCD(s, µ)

s− p2
. (9)
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The correlation functions Π(p) do not depend on the energy scale µ, that
is

d

dµ
Π(p) = 0 , (10)

but we can not warrant
d

dµ

∫ s0

4m2
Q(µ)

ds
ρQCD(s, µ)

s− p2
→ 0 , (11)

due to the following two reasons inherited from the QCD sum rules:

• �6?���Ñ�§p�ý�vàÏfz�$�ý�và§p
�ý�và�UI�65�?�
¶
• Ú\�ä s0§K� 4m2

Q(µ)ÚëY�K� s0�m�'é´��
�§rf-§�éó�´��b�"
·��Ø�Ø�6uUI�QCD¦Ú5K§�·�k��²��
UIúª§�±�N/rQCDÌ�Ý�UI½e5"
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We perform the Borel transformation with respect to the variable P 2 =
−p2 and obtain∫ s0

4m2
Q(µ)

ds
ρQCD(s, µ)

s− p2
→
∫ s0

4m2
Q(µ)

ds
ρQCD(s, µ)

T 2
exp
(
− s

T 2

)
. (12)

Now the QCD sum rules have two typical energy scales µ2 and T 2,
where the T 2 is the Borel parameter. The integrals in Eq.(12) are sensi-
tive to the heavy quark masses mQ.

§��þ�Cz§�±ÚåÈ©«m 4m2
Q(µ)− s0︸ ︷︷ ︸ ÚQCDÌ�

Ý ρQCD(s, µ)︸ ︷︷ ︸�Cz§ù�ÒÚåÙ4�I��Cz§¿dd�
)�rf�þÚ4:3ê�Cz"äN�O�L²µ���§
��þmQCz§�±å'��rf�þCz"

lþ¡�©Û§·��±�Ñ(ØµUI�À�é�§é(J
K�é�"
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l�@ü�©Ù F. S. Navarra, M. Nielsen§Phys. Lett. B639 (2006)
272¶R. D. Matheus, S. Narison, M. Nielsen, J. M. Richard§Phys.
Rev. D75 (2007) 014005å§ëê�À�Xeµ

•^��~Øì§��þmc(mc)§rmc(mc)w���ëê§äN
ê�3ØÓ�©Ù¥k�É§��5`§�V�
mc(mc) = 1.23± 0.05 GeV︸ ︷︷ ︸§�uParticle Data Group¥��þ
mc(mc) = 1.275± 0.025 GeV︸ ︷︷ ︸¶�§��þÚý�và�UI�
3µ = 1 GeV"�QCD¦Ú5K�<§Ø
·Ú·�Ü�ö	§
Ä�æ�ù«ëê�Y"

•^��~Øì§��þmc(µ = 1 GeV)§�§��þÚý�và
�UI��3µ = 1 GeV"·Ú·�Ü�ö§32013c±cæ�
ù�ëê�Y"ù�ëê�Y§���rf�þ �"

• ·�ÄkïÄQCD¦Ú5K¥¤À��UIérf�þ�K
�§=Ø�mQ(µ) = mQ(mQ)"�©z Z. G. Wang, T. Huang, Phys.
Rev. D89 (2014) 054019¶Z. G. Wang, Eur. Phys. J. C74 (2014)
2874"
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�
ïÄQCD¦Ú5KéuUI��65§·�
Äké�Î¦ÈÐm�Ú��N��¦"

3�Î¦ÈÐm��ÿ§·�rý�vàO���Ýn = 10§¿
�rp�ý�vàÏfz�$�ý�và§3Ïfz��ÿ§b
�
ý�÷vù�^�"

·�é�Î¦ÈÐm��N��ä§� n ≤ 10 Ú k ≤ 1"ý�v
à´�Î�ý�Ï"�§�Îþ?�O(αks)§·�� k ≤ 1§Ñ�
k > 1 �Ü©"
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y3·�ïÄo§�XÚQQ̄q′q̄ �QCD¦Ú5KéUI��6
5"·�Äkí�ÑQCD¦Ú5K"

3rf�¡§·�J�ÑÄ�é'é¼ê Π(p)��z§

Π(p) =
λ2
X/Y/Z

M 2
X/Y/Z − p2

+ · · · , (13)

ùp λX/Y/Z´4:3ê½ö`6-rf�ÍÜ~ê"

We take quark-hadron duality below the continuum thresholds s0, per-
form the Borel transformation with respect to the variable P 2 = −p2,
and obtain the QCD sum rules,

λ2
X/Y/Z exp

(
−
M 2

X/Y/Z

T 2

)
=

∫ s0

4m2
Q(µ)

dsρQCD(s, µ) exp
(
− s

T 2

)
.(14)
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We differentiate above QCD sum rules with respect to 1
T 2 , then eliminate

the pole residues λX/Y/Z, and obtain the QCD sum rules for the masses,

M 2
X/Y/Z = −

∫ s0
4m2

Q(µ) ds
d

d(1/T 2)ρQCD(s, µ) exp
(
− s
T 2

)∫ s0
4m2

Q(µ) dsρQCD(s, µ) exp
(
− s
T 2

) . (15)

Then it is easy to obtain the pole residues,

λ2
X/Y/Z =

∫ s0

4m2
Q(µ)

ds ρQCD(s, µ) exp

(
−
s−M 2

X/Y/Z

T 2

)
. (16)

e¡?ØXÛ(½QCDÌ�Ý�UI"
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·�æ^V³²�.5£ão§�XÚ qq̄′QQ̄ " 3o§�XÚ
qq̄′QQ̄¥§§�Q����·��³²§áÚ�§� q/¤Ú
�n��V§��DiqQ§

q + Q → DiqQ , (17)

½öáÚ��§� q̄′/¤Úü��0f½öÚl��a0f
�§

q̄′ + Q → q̄′Q (q̄′λaQ) . (18)

�§� Q̄��,	��·�³²§áÚ��§� q̄′/¤Ún
���V§��Di

q̄′Q̄
§

q̄′ + Q̄ → Diq̄′Q̄ , (19)

½öáÚ�§� q§/¤Úü��0f½öÚl��a0f
�§

q + Q̄ → Q̄q (Q̄λaq) , (20)

where the i is color index, the λa is Gell-Mann matrix.
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Then

DiqQ +Diq̄′Q̄ → compact tetraquark states ,

q̄′Q + Q̄q → loose molecular states ,
q̄′λaQ + Q̄λaq → molecule− like states , (21)

the two heavy quarks Q and Q̄ stabilize the four-quark systems qq̄′QQ̄.

ù�Ò��
ÛìÚÛ{o§���QCD¦Ú5K§�±Ó�÷
v4:�ÌÚ�Î¦ÈÐmÂñ"

The heavy four-quark systems are characterized by the effective heavy
quark masses MQ (or constituent quark masses) and the virtuality
V =

√
M 2

X/Y/Z − (2MQ)2 (or bound energy not as robust), where the

X/Y/Z denote the four-quark systems qq̄′QQ̄.
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o§��QQ̄q′q̄�QCD¦Ú5Kkn�A�U
Iµµ2§T 2§V 2.

·�ég,/�

µ2 = V 2 = M 2
X/Y/Z − (2MQ)2 = O(T 2) . (22)

·�ÄgïÄ
o§�� qq̄′QQ̄�QCD¦Ú5K
�UI�65§uyUIúªEq.(22)·^u¤
ko§�XÚ qq̄′QQ̄"
·�r¤k§��þÚý�vàüz�ù�A
½�UIµ§,�J�rf�þMX/Y/ZÚ4:3
ê"½ö`µÚMX/Y/Z÷v��A½�'X§
ëêMQ´�½�§é¤kL§·^"
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The vacuum condensates are taken to be the standard values︸ ︷︷ ︸ 〈q̄q〉 =

−(0.24 ± 0.01 GeV)3, 〈s̄s〉 = (0.8 ± 0.1)〈q̄q〉, 〈q̄gsσGq〉 = m2
0〈q̄q〉,

〈s̄gsσGs〉 = m2
0〈s̄s〉, m2

0 = (0.8 ± 0.1) GeV2, 〈αsGGπ 〉 = (0.33 GeV)4 at
the energy scale µ = 1 GeV.

The quark condensates and mixed quark condensates evolve with

the renormalization group equation, 〈q̄q〉(µ) = 〈q̄q〉(Q)
[
αs(Q)
αs(µ)

]4
9

,

〈s̄s〉(µ) = 〈s̄s〉(Q)
[
αs(Q)
αs(µ)

]4
9

, 〈q̄gsσGq〉(µ) = 〈q̄gsσGq〉(Q)
[
αs(Q)
αs(µ)

] 2
27

,

and 〈s̄gsσGs〉(µ) = 〈s̄gsσGs〉(Q)
[
αs(Q)
αs(µ)

] 2
27

.
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We take the MS masses mc(mc) = (1.275± 0.025) GeV︸ ︷︷ ︸,
mb(mb) = (4.18± 0.03) GeV︸ ︷︷ ︸ andms(µ = 2 GeV) = (0.095± 0.005) GeV︸ ︷︷ ︸
from the Particle Data Group, and take into account the energy-scale
dependence of the MS masses from the renormalization group equa-
tion,

mc(µ) = mc(mc)

[
αs(µ)

αs(mc)

]12
25

,

mb(µ) = mb(mb)

[
αs(µ)

αs(mc)

]12
23

,

ms(µ) = ms(2GeV)

[
αs(µ)

αs(2GeV)

]4
9

,

αs(µ) =
1

b0t

[
1− b1

b2
0

log t

t
+
b2

1(log2 t− log t− 1) + b0b2

b4
0t

2

]
. (23)
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{ü�(µWe use the energy scale formula

µ =
√
M 2

X/Y/Z/P − (2MQ)2 (24)

to determine the optimal energy scales of the hidden-charm (and
hidden-bottom) tetraquark states in QCD sum rules"·�r¤k§
��þÚý�vàüz�ù�A½�UIµ§,�J�rf�þ
Ú4:3ê"e¡Þ~`²ù�UIúªÔnd�"

XJ·�^6 Jµ(x)ïÄZc(3900)§@o�Z�UI´µ = 1.4 GeV§

Jµ(x) =
εijkεimn√

2

{
uj(x)Cγ5c

k(x)d̄m(x)γµCc̄
n(x)− uj(x)Cγµc

k(x)d̄m(x)γ5Cc̄
n(x)

}
.(25)

QCD¦Ú5K�±2yZc(3900)��þ"

XJ·�^6 ηµ(x)ïÄY (4140)§@o�Z�UI´µ = 2.0 GeV§

ηµ(x) =
εijkεimn√

2

{
sj(x)Cγ5c

k(x)s̄m(x)γµCc̄
n(x) + sj(x)Cγµc

k(x)s̄m(x)γ5Cc̄
n(x)

}
.(26)

QCD¦Ú5KØU2yY (4140)��þ§U2y�þ�UI´µ = 1.1 GeV"·��
±�Ñ(Ø§rZc(3900)ÚY (4140)Ó�w�¶¥o§��´k¯K�"
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Figure 1: The masses MXL,+ with variations of the Borel parameters T 2 and energy scales µ, where
the horizontal line denotes the experimental value of the mass MX(4140).

1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6
3.0

3.2

3.4

3.6

3.8

4.0

4.2

4.4

4.6

4.8

5.0

 

 

M
(G

eV
)

T2(GeV2)

 Central value
 Error bound
 Experimental value

1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6
0.0

0.6

1.2

1.8

2.4

3.0

3.6

4.2

4.8

5.4

6.0

 

 

(1
0-2

G
eV

5 )

T2(GeV2)

 Central value
 Error bound

Figure 2: The mass and pole residue of the XL,+ with variations of the Borel parameter T 2, where
the horizontal line denotes the experimental value of the mass MX(4140).

13

Y (4140)��þ�UI�Cz�¹"
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7 ooo(((
• |^QCD¦Ú5KO�o§��!©f�!rfìó���
þ§�´'�¤õ�§�O�§��PC��ÿ§Ä¾��Äë
�ã��z§�´�Äë�ã\Øë�ã��z§�3�Æ"�
I��þ�ó�"

• QCD¦Ú5K¿ØU�Ñ¤kX!Y!Zâf��þ§'
XµY (4260)ÃØ��o§���´©f�§QCD¦Ú5KÑÃ
{�Ñ§��þ"

• QCD¦Ú5Kéo§��!©f�!rfìó�!·,���
þýó§�I��5�¢�u�"

• QCDÌ�Ý�UIérf�þ�J�k�K�§´
����?�Ú&?�{K"'XµXJæ�UIú
ª§�±rZc(3900)ÚZ(4430)©Ow�¶¥o§���Ä
�Ú1�-u�§^QCD¦Ú5K¤õ�ÑÙ�þ¶�±
rY (3915)ÚX(4500)©Ow�Iþo§���Ä�Ú1�-u
�§^QCD¦Ú5K¤õ�ÑÙ�þ"
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