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1. Introduction
To reveal the structure of the light scalar mesons a0(980) and
f0(980), we studied the recent rare radiative decays φ ηπ0γ
and φ π0π0γ assuming that these decays proceed through the 
intermediate a0γ and f0γ states, respectively.
Fitting the experimental data of the ηπ0 and π0π0 invariant 
mass spectrum1), we have found that the processes φ a0γ and
φ f0γ are dominated by the K+K- loop interaction rather than 
the point like φa0 (f0)γ interaction, both for the non-derivative 
and derivative SPP coupling. 

1) SND Collaboration data: Phys. Lett. B 479, 53(2000)
CMD-2 Collaboration data: Phys. Lett. B 462, 371(1999); 462, 380(1999)
KLEO Collaboration data: Phys. Lett. B 536, 209(2002); 537, 21(2002)
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We also studied the decays
and analyzed the SPP coupling strengths 

of considering the effects of mixing 
between low mass scalar octet states containing 
a0(980) and f0(980) and high mass scalar octet 
states and glueball.

Comparing the strengths of and the 
result , we predict that the mixing are 
rather large and non-derivative SPP coupling is favored. 
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2. Analysis of the φ π0ηγ and φ π0π0γ
decays

Invariant mass distribution of the branching ratio
for  φ a0(980)γ π0ηγ decay
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is the decay width on the virtual 
mass of intermediate a0 state
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is the decay width on the virtual 
a0 state mass m

For the  φa0γ coupling, we consider the point like 
interaction and K+K- loop interaction
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Invariant mass distributions are parametrised by only two 
parameters G1 and G2
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For φ π0π0γ decay
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3. Mixing between Low and High Mass   
Scalar Mesons
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Mixing between              mesons and  
mesons 
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01The values of transtion parameters, mixing angles and  mixing parameters for various values of . λ
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4. Coupling constant           and mixing between 
and        scalar mesonsqqqq qq
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We have analyzed the following processes
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( (980) ) 75 25MeV

( (1450) ' ) 265 13MeV

( (1430) ) 270 43MeV

( (980) ) 70 30MeV

( (1370) ) 214 120Me

　 

a KK

a KK

K K

f KK

f KK

Γ → + = ±

Γ → + + = ±

Γ → = ±

Γ → + = ±

Γ → + + = ±

πη

πη πη

π

ππ

ππ ηη

0

0

V

( (1500) ') 55 9MeV

( (1710) ) 137 8MeV

f KK

f KK

Γ → + + + = ±

Γ → + + = ±

ππ ηη ηη

ππ ηη
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The results of the best fit analyses for non-derivative coupling case. 
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The results of the best fit analyses for derivative coupling.
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4. Conclusions
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