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No Modelo de quarks...
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Desde que um proton e um néutron podem formar um
deuteron, acredita-se que meésons podem produzir
moléculas...
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Production of Y(4140)
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Search for structure in J/¥ ¢ mass spectrum
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Hadronic molecule structure of the Y(3940) and Y (4140)
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We report on further evidence that the ¥(3940) and the recently observed Y(4140) are heavy hadron
molecule states with quantum numbers J”¢ = 0" . The Y(3940) state is considered to be a superposition
of D** D*~ and D**D*°, while the ml 40) is a bound state of D;" and D~ mesons. For the first time we
give predictions for the strong Y(3940) — J/Jrw, Y(4_l“47)) — J /i ¢ and radiative Y(3940)/Y(4140) —
y¥ decay widths in a phenomenological Lagrangian approach. Results for the strong J/ ¢/ V (V = w, ¢)
decays clearly support the molecular interpretation of the ¥(3940) and Y(4140). The alternative assign-
ment of J#¢ = 2% " is also tested, giving similar results for the strong decay widths.

DOI: 10.1103/PhysRevD.80.054019 PACS numbers: 12.38.Lg. 12.39.Fe, 13.25.)x, 14.40.Gx
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Em Busca do Y(4140) no Processo yy — J/y @
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M = (4350.6126) MeV e I' = (13.3179 £ 4.1) MeV
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O X(4350)...




vy — X(4350)
X (4350) J/?,D 0,
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Adicionando os momentos |
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Portanto, 1++ e 1+_ nao sao possiveis!
Entretanto, |1=1:
P=(-1)'=—- ¢ C=(-1)""=1=4
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odo, o estado descrito pelos numeros
s JPC — 1=t &um estado exético!

X (4350) — DgoD*




j — (D*Dso — D.SOD*)

I ~ [(Sayuca) (sy) — (Cqusa)(Sece)



Regras de Soma para o X(4350) ‘
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Calculo dos diagramas
até dimensao 8

| A fungdo de dois pontos é calculada inserindo um conjunto

completo de estados intermediarios entre os operadores de
criagdo e aniquilagdo

Determinacao da
densidade espectral

Transformada de Borel S e S E e

Principio da Dualidade Quark-Hadron




Determinando a Janela de Borel
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Minimo da Massa de Borel (Vs, =5.5 GeV)
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M2, =32 Gevﬂ’

Vs =5.3,5.4,5.5e 5.6 GeV




O maximo da Massa de Borel (Vs,
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M2 =374 GeV?
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pole X continuum (%)

02- o - V5o (GeV) :"Lf,fmr{(}e\fgj
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M*(GeV ?) 5.2 3.42
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Molécula com quark leve
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Minimo da Massa de Borel (Vs, =5.5 GeV)
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M2, =32 Gevﬂ’

Vs, =5.2,5.3,5.4e 5.5 GeV




O maximo da Massa de Borel (Vs,= 5.4 GeV)
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Can the X(4350) narrow structure be a 1~ exotic state?
Raphael M. Albuquerque, Jorgivan M. Dias, Marina Nielsen *
Instituro de Fisica, Universidade de Sdo Paulo, C.P. 66318, 05315-970 Sdo Paulo, SP, Brazil
ARTICLE INFO ABSTRACT
Article history: Using the QCD sum rules we test if the new narrow structure, the X(4350) recently observed by the

Received 19 January 2010 Belle Collaboration, can be described as a JP* =1~ exotic D¥D¥, molecular state. We consider the
Received in revised form 22 April 2010

A d 4 May 2010 contributions of condensates up to dimension eight, we work art leading order in «; and we keep terms
cc?pte Y 2 which are linear in the strange quark mass m;. The mass obtained for such state is mpsp= = (5.05 =
Available online 14 May 2010 . o . s Yso
Editor: W. Haxton 0.19) GeV. We also consider a molecular 1~+, D*D current and we obtain Mp:p: = (4.92+ 0.08) GeV.
We conclude that it is not possible to describe the X(4350) structure as a 1~ D{ DY, molecular state.
@© 2010 Elsevier B.V. All rights reserved.
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Conclusoes

Regras de Soma para

DD,

Calculamos a massa de um estado molecular

Descrito pela corrente molecular

O valor obtido ndo é compativel com o resultado

experimental, indicando que o X(4350) ndo pode
ser representado por um estado molecular do
tipo aqui considerado.

Regras de Soma para

D*D;

Além disso realizamos os mesmos
calculos considerando também uma
corrente molecular do tipo

com 0s mesmos numeros quanticos.
Novamente os resultados ndao foram

consistentes com o valor da massa
experimental do X(4350).




