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x = 0.407 ± 0.044 %

y = 0.645+0.024
−0.023 %

ϕ12 = − 2.6+1.1
−1.2

Clear evidence for mixing! No clear evidence for CPV!

In our calculations we assumed no CPV
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CKM leading  
'doubly' GIM suppressed
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'singly' GIM suppressed 'doubly' CKM suppressed • very effective cancellations happen leaving 

the result far behind experimental value; 
even though separate contributions are large  
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due to Dirac structure, only the vector terms contribute
∝ γμ
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Complexity of four-quark contribution

• Note in weak vertices you find  and  operators which 
contract color in different ways 

• All together this multitude of different contractions sums to 
an ‘unpredictable result’
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strong dependence on renormalization scale 
comes from the condensate

strong dependence on strange-to-light condensate 
ratio is explained by strong dependence on ⟨ss⟩
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Thank you!
For more details feel free to take a look at the 

paper itself! 
[2508.16337]

 
 

This work was supported by 
the Croatian Science 
Foundation under the project 
number IP-2024-05-4427.

Lovro Dulibić1,2, Blaženka Melić1, Alexey A. Petrov3

1Ruđer Bošković Institute, Croatia 
2Department of Physics, Faculty of Science, University of Zagreb, Croatia 

3University of South Carolina, SC, USA 

Brda 2025: Selected topics in BSM, Ljubljana, Slovenia     
29 to 30 October 2025

https://arxiv.org/abs/2508.16337

