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Os vértices estranhos e charmosos deste trabalho
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Histórico de apresentações na Retinha

Retinha XXII (fevereiro de 2011) - O vértice J/ψD∗s D∗s sob a
análise das Regras de Soma da QCD.

gJ/ψD∗s D∗s = 9.36 (1)

Retinha XXIII (dezembro de 2011) - Obtendo as constantes de
acoplamento gVDsDs usando as RSQCD.

gJ/ψDsDs = 6.34 (2)

Retinha XXIV (dezembro de 2012) - Adicionando condensados de
glúons ao vértice J/ψDsDs.

gJ/ψDsDs = 6.14 (3)
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Motivação - Mésons Exóticos

X(4350)→ J/ψφ
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D
(∗)
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s
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φ
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s

Y(4140)→ J/ψφ
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D
∗
s

D∗
s

J/ψ

φ

D(∗)
s

Outros mésons exóticos que podem se beneficiar do estudo destes
vértices incluem o Y(4274) e o Y(4660).
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As Regras de Soma

Esquema básico

Π(p, p′) =

∫
〈0′|T{jC(x)j†B(y)j†A(0)}|0′〉eip′xe−iqyd4xd4y

↙ ↘
Lado da QCD Lado Fenomenologico

⇓ ⇓
Transformada de Borel(P2 → M2 e P′2 → M′2)

⇓
Regras de Soma da QCD

BM2BM′2
[
ΠQCD(p, p′)

]
= BM2BM′2

[
ΠPh(p, p′)

]
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O lado da QCD

Função correlação utilizada neste trabalho

Π(QCD) = Πpert + Π〈qq̄〉 + Π〈g2G2〉 + Π〈q̄σgGq〉 (4)
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Diagramas calculados - Condensados de Quarks
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Diagramas calculados - Condensados de Glúons
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Diagramas calculados - Condensados Mistos
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Valores numéricos

Constantes de Decaimento:
fJ/ψ = 416± 6MeV
fD∗s = 301± 13MeV
fDs = 257.5± 6.1MeV

Condensados:
〈ss̄〉 = −0.293GeV3
〈
g2G2

〉
= 0.88GeV4

〈sgσGs̄〉 = 0.8 〈ss̄〉GeV5

Massas:
mc = 1.27GeV
ms = 0.101GeV
mJ/ψ = 3.097GeV
mD∗s = 2.112GeV
mDs = 1.968GeV

mJ/ψ(2s) = 3686MeV
mD∗s (2s) = 2688MeV
mDs(2s) = 2638MeV

Parâmetros de
corte do contı́nuo:

∆J/ψ < 0.6GeV
∆D∗s < 0.6GeV
∆Ds < 0.7GeV
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Contribuições da OPE - J/ψDsDs

g
(J
/ψ

)
J
/ψ
D

s
D

s
(Q

2
=
1G
eV

2
)

0

2

4

6

M 2(GeV 2)

4.8 5 5.2 5.4 5.6

Total

Perturbativo

〈s̄s〉 +ms 〈s̄s〉〈
g2G2

〉

〈s̄gσGs〉 +ms 〈s̄gσGs〉
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Contribuições da OPE - J/ψDsDs
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Contribuições da OPE - J/ψD∗s D∗s
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Contribuições da OPE - J/ψD∗s D∗s
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Contribuições da OPE - J/ψD∗s Ds

g
(D

s
)

J
/ψ
D

∗ sD
s
(Q

2
=
1G
eV

2
)

0

0.5

1

1.5

2

2.5

M 2(GeV 2)

5 5.2 5.4 5.6 5.8

Total

Perturbativo〈
g2G2

〉
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Contribuição Polo/Contı́nuo
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ã
o

(%
)

0

0.2

0.4

0.6

0.8

1

M 2(GeV 2)

4 4.2 4.4 4.6 4.8 5

Polo

Cont́ınuo

C
o
n
tr

ib
u

iç
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Os fatores de forma do vértice J/ψDsDs
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A constante de acoplamento do vértice J/ψDsDs
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Este trabalho

g(J/ψ)
J/ψDsDs

= 5.87+0.52
−0.44

g(Ds)
J/ψDsDs

= 6.24+0.41
−0.36

gJ/ψDsDs = 5.98+0.67
−0.58

Retinha XXIII

gJ/ψDsDs = 6.34

Retinha XXIV

gJ/ψDsDs = 6.14
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A constante de acoplamento do vértice J/ψDsDs
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Os fatores de forma do vértice J/ψD∗s D∗s
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A constante de acoplamento do vértice J/ψD∗s D∗s
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Este trabalho
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atualizado
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A constante de acoplamento do vértice J/ψD∗s D∗s
g

(M
)

J
/ψ
D

∗ sD
∗ s(
Q

2
)

0

2

4

6

8

10

Q2(GeV 2)

-10 -8 -6 -4 -2 0 2 4

J/ψ off-shell (RSQCD)

D∗
s off-shell (RSQCD)

Ajuste monopolar

Ajuste exponencial

gJ/ψD∗s D∗s = limQ2→−m2
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Este trabalho

g(J/ψ)
J/ψD∗s D∗s

= 7.48+0.57
−0.49
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= 7.16+0.46
−0.40
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−0.71
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Os fatores de forma do vértice J/ψD∗s Ds
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A constante de acoplamento do vértice J/ψD∗s Ds
g
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gJ/ψD∗s Ds = limQ2→−m2
M

g(M)
J/ψD∗s Ds

(Q2)

Este trabalho

g(J/ψ)
J/ψD∗s Ds

= 4.31+0.40
−0.36GeV−1

g(Ds)
J/ψD∗s Ds

= 4.38+0.29
−0.23GeV−1

g(D∗s )
J/ψD∗s Ds

= 4.20+0.23
−0.19GeV−1

gJ/ψD∗s Ds = 4.30+0.41
−0.35GeV−1
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Conclusões

Constantes de acoplamento com erros entre 10% e 15%.

Os três vértices tem comportamentos muito semelhantes em
vários aspectos.

Apesar de mais completa, a OPE até dimensão 5 leva a
resultados bastante semelhantes aos da OPE até condensados
de quarks.
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Conclusões

As três constantes de acoplamento não são compatı́veis entre si
pela SU(4) E HQET, com violações de até 30%.

Tabela : Constantes de acoplamento calculadas neste trabalho.

gJ/ψDsDs gJ/ψD∗s Ds gJ/ψD∗s D∗s

5.98+0.67
−0.58 4.30+0.41

−0.35GeV−1 7.47+1.04
−0.71

Utilizando-se a SU(4), os resultados aqui encontrados são
compatı́veis com os dos vértices já calculados pelo grupo

gJ/ψDD gJ/ψD∗D gJ/ψD∗D∗

5.8± 0.9 4.0± 0.6GeV−1 6.2± 0.9
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