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 Investigation on hadronic states beyond

the conventional quark model such as

multiquark, hybrid and glueball, may

greatly enrich our knowledge about hadron

and QCD

 So far, more than thirty such states or

candidates have been observed in

experiment ever since the observation of

X(3872)

I. Introduction to η1(1855) & X(2600)
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 It is highly expectable that a large number 

of new hadronic states will emerge in 

forthcoming years, comparable to the 

situation in the sixtieth of last century

 To decoding the hadronic structure of the 

new experimental observations is one of 

the intriguing and important topics in 

hadron physics

I. Introduction to η1(1855) & X(2600)
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 The Shifman, Vainshtein, and Zakharov 

(SVZ) QCD sum rules (QCDSR) has some 

peculiar advantages in the study of hadron 

spectrum involving nonperturbative effect of 

QCD

 In order to evaluate the mass spectra of the 

glueballs, one has to construct appropriate 

currents that possesses the foremost 

information about the concerned hadron

II. Theoretical approach employed
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 By exploiting the current, the two-point 

correlation function can be constructed, 

which has two representations: the QCD 

representation and the phenomenological 

representation. 

 The QCDSR will be formally established 

after equating these two representations, 

from which the mass and decay width of 

hadron can be obtained

II. Theoretical approach employed
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Here,        represents the gluon field strength tensor
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 Equipped with interpolating currents, the 

two-point correlation functions can be 

readily established, i.e.,

II. Theoretical approach employed
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 The correlation function on the QCD 

representation can be obtained by the 

operator product expansion (OPE): 

II. Theoretical approach employed

for glueballs for instance 
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 On the phenomenological representation,

adopting the pole plus continuum

parametrization of the hadronic spectral

density, the imaginary part of the

correlation function can be written as

II. Theoretical approach employed
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 Using the dispersion relation

QCD22

 one then gets the main function

II. Theoretical approach employed
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Applying Borel transformation

 and the quark-hadron duality approximation

QCD22
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 one then gets the moments

 and the mass function

QCD22
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 Input parameters

 Ratio to constrain τ and s0 by convergence of the OPE
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 After applying requirements for OPE

convergence and pole contribution

dominance, we can then find a proper

value for continuum s0 and Borel

parameter M2
B

 and the mass spectrum of aiming object

III. Results
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III. Results

the tetraquark mass spectrum 
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III. Results

0-+ Glueball mass plots
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III. Results

2-+Glueball mass plots
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IV. Concluding remarks

 Our numerical results indicate that the η1(1855) is close 
in magnitude to the calculation of one of the feasible  
currents, which is to say η1(1855) at least has a large 
component in tetraquark configuration. We predict five 
more other tetraquark states in different configurations

 For  the tetraquark state, favorable decay modes include 
to S-wave η f1(1285) and P-wave η η’, η η(1295) 

 To discriminate from hybrid, the tetraquark in 
configuration                   is relatively tamed to decay 
to                   , while there has no hurdle for a hybrid to 
decay in this mode
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IV. Concluding remarks

 As to X(2600), our calculation indicates that its mass is 
close to the 2-+ trigluon glueball

 To further confirm the nature of X(2600), more 
measurements on its various decay modes are necessary 

 In general, decay modes of three mesons or baryon-
antibaryon pair for two-gluon glueballs are suppressed, 
while trigluon glueballs exclusively decay in these 

channels more straightforwardly.
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IV. Concluding remarks

 Various decay modes of 0-+ and 2-+ trigluon glueballs
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