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Outline

       Model description;

      Published KLOE result respect to other estimates;

      Re-fit to all relevant measurements;

      Re-fit using PDG-2008 and new KLOE measurement of Br( ).
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  ': mixing and gluonium

The  ' mesons wave function  can be decomposed in the quark mixing 
base as in the folowing (J. L. Rosner, Phys. Rev. D 27  (1983) 1101. ).

∣ ' 〉=X  '∣q q 〉Y  ' ∣ss 〉Z ' ∣G 〉 ∣ 〉=cosP∣qq 〉−sinP∣ss 〉

X '=sinP cosG

Y  '=cosP cosG

Z '=sinG

∣qq 〉=
∣uu 〉∣dd 〉

2

The    , '  transition is modelled according a spin flip transition

+
VP



+
V P 

 V P =
1
3
g2

4
∣p∣

3
 PV =

g2

4
∣p∣

3

Only quarks participate to the   electromagnetic transition, gluonium is a spectator.
It appears in the ' decay amplitudes only through the normalisation to 1 (Y ' ~ cos G) 



  

B. Di Micco Frascati­ 16­1 2009Fit to the gluonium content using PDG 2008 and new...

Magnetic dipole transition

Decay width: Quark charge

Pauli matrices

example: Matrix element for   decay

Isospin conservation

e/m
q
 (effective quark mass)
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Magnetic dipole transition

Decay width: Quark charge

Pauli matrices

example: Matrix element for   decay

e/m
q
 (effective quark mass)

wave function overlapping

In  the formulas only the ratios appear:

QCD effects reside in mixing parameters, overlapping parameters and 
effective quark masses.
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KLOE [Phys. Lett. B648 (2007) 267] has fitted:
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2

together with the measured branching ratio:

R=
Br '
Br 

=cot2P⋅cos
2
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m
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⋅
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
2

⋅p '

p

3

R= (4.77 0.090.19)10­3  

and the ratio:  '

 0
=

1
9 
m '

m

3

5X'2
f q
f s
Y  '

2 E. Kou, Phys. Rev. D 
63 (2001) 54027

V P  and P transitions
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KLOE [Phys. Lett. B648 (2007) 267] has fitted:
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2

together with the measured branching ratio:

R=
Br '
Br 
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R= (4.77 0.090.19)10­3  

and the ratio:

Were taken from a global 
fit without gluonium:

A. Bramon, R. Escribano,
M.D. Scadron 
Phys. Lett. B503 (2001) 271
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V P  and P transitions
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V P  and P transitions

KLOE [Phys. Lett. B648 (2007) 267] has fitted:
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together with the measured branching ratio:
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T. Feldmann, Int. J. Mod. 
Phys. A 15 (2000) 159

E. Kou, Phys. Rev. D 
63 (2001) 54027
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Fit redone leaving free all parameters

1) Leave the z's parameter free;
2) Add more constraints (needed to perform the fit with larger 
number of parameters);
3) Check the contribution from  '  / 


0


 0
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The experimental covariance matrix B contains correlation among 
common used quantities in the fitted relations:



 
0

,


 
0

,


 
0


Introduces a correlation 
in the fitted quantities

 '


0


=
Br ''


0


  '

 
0


=
Br ' '


0


Br and  strongly correlated 
(above all ( '

the   is measured using:

e+e­'e+e­

An independent measurement of 
the  ' total width is welcome.
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Fit results without  ' / 

 PV =
g2

4
∣p∣

3 Fit redone a la Escribano

(using couplings and not taking into 
account correlations)

very similar results

disappear 
in the ratio
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Adding the   '  /   constraint

sin2G=Z2=0.14  0.04

P=(39.7 ± 0.7tot)°

| G| = (22 ± 3)°

KLOE
(Phys. Lett. B648 (2007) 267)

Fit
pulls
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Update using PDG 2008
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Result of the fit 

The same gluonium 
content but unsatisfying  
fit quality.

PDG08

PDG06
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Pulls of the fit 

PDG08

PDG06
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Pulls of the fit 

  pull has 
increased in both 
gluonium hypothesis

PDG08

PDG06
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   measurement from PDG

                       The  partial width changed from  

                            (4.9  0.5)10-4  to (4.6  0.4)10-4 

This value is determined by the global PDG fit, and it is 
mainly determined by:

ACHASOV 07B: Phys. Rev. D76 (2007) 077101
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  branching ratio measurement from SND

The branching ratio is extracted with a global fit to the e+e-   
with a VMD model with   ' included ( ' parameters varied 
to compute  systematics and constrained from e+e­  

 contribution overwhelmed by the   contribution
no correlation matrix is given in the paper
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Direct    branching ratio measurement

The fit is 
dominated by 
the SND 
measurement

In Crystal Barrel the channel pp   is used that is 6 times larger 
than  pp  the  Br was normalized to the    Br

using
   from 
PDG average
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Pulls
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Results using KLOE Br()

KLOE Br() = 8.09  0.14 %
PDG08                    = 8.92  0.24 %

3away

No big effect on Z
G
 but important contribution to Z

S,NS
 and 

 mixing angle
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Conclusion and Outlook (KLOE 2)

1) Measure  '   branching ratio that is the only one 
pointing for the gluonium;

2) Improve    ' through the measurement of  '   
      (upper limit), n° 

Memo almost ready, will be internally published next 
week for referee review (S. Giovanella & P. Gauzzi).
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Fit procedure.

Full covariance matrix 
(correlation comes 
from the constrained 
fit to ' Br)

Re-evaluated at 
each minimization 
step

Experimental 
covariance matrix 

Theoretical parameters 
covariance matrix

C kl= f q

2 0

0  f s

2 


