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A crypto-exotic 𝐽𝑃 = 0− state

• Three resonance structures in P-wave 𝜌𝐾 channel around

(1.4,1.7,1.9)GeV.

• QM predicts only two excited 𝐾 meson below 2.5GeV

• Lightest--𝐾(1430) Heaviest--𝐾(1830)

• Middle one -- 𝐾(1690)??? A candidate for exotic strange meson

Tetraquark or hybrid meson ?

Three bule-resonance components
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𝐽𝑃 =?? of 𝐾(1630)



𝐾(1690) – pseudoscalar Tetraquark 𝑢𝑞ത𝑞 ҧ𝑠？

• QCD sum rules starts from correlation functions:

• There exist 10  𝐽𝑃 = 0− tetraquark currents

• Up to dimension-8 nonperturbative condensates:

ത𝑞𝑞 , 𝑔2𝐺2 , ത𝑞𝑞 2, ത𝑞𝐺𝑞 , 𝑔3𝑓𝐺3 ത𝑞𝐺𝐷𝑞 , ത𝑞(𝐷𝐺)𝑞 …

• The lowest lying resonance
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Containing IR 

divergence



IR safety of 𝑔3𝑓𝐺3 in QCD Sum Rules

• IR safety for the single quark propagator. (ignore 𝑔4 ത𝑞𝑞 2)

• IR safety for the two different quark propagators.

The LO of  𝑔3𝑓𝐺3 can be fully calculated.

Must be calculated in d-dimensional !
Propagator and condensate.
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The impact of 𝑔3𝑓𝐺3

• Take current 𝑃3 as an example. Contribution

Πpert > Π 𝐺2 > Π 𝐺3 > Π ത𝑞𝑞 2
> ⋯
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With 𝑔3𝑓𝐺3 Without 𝑔3𝑓𝐺3

Differ by 20%! 𝑔3𝑓𝐺3  provides significant
Contribution in light tetraquark
systems!



Results for 𝑢𝑑 ҧ𝑑 ҧ𝑠

• Uncertainty is from 𝑠0, condensates and 𝑚𝑠.
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1.Masses of currents 𝑃6, 𝑃3, 𝑉3  
are consistent with 𝐾(1690), 

supporting the interpretation of is 
as a tetraquark state.

3. 𝐴3, 𝑇6  and 𝑇3 are close to 
𝐾(1460) and 𝐾(1830)

Thank you!
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