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B: 𝐷(ഥ𝐷): 

• SU(3)-flavour symmetry: u,d and s quarks are treated the same under the strong force.

• Under SU(3)-flavour: B forms a triplet 3, D forms a triplet 3 and P {𝐾, 𝜋} is an octet 8.

• We have a total of 26 decays to consider.

+

P:,



Why study SU(3) breaking in B → DP decays?

• SU(3) symmetry breaking higher than 30% seen in B -> PP decays.

• QCD-factorization discrepancies in certain B -> DP decays. 



Properties of:                                 



• The second channel has a weak phase: 𝛾 

• Hamiltonian 1 transforms like an octet 8, while the second one transforms like: 3* + 6 (sextet)

• For Δ𝐶 = 1: There are 3 RMEs (Reduced matrix elements).

• For Δ𝐶 = −1: There are 4 RMEs.

• Interference between the two channels gives rise to CP-violations

Refs : 



Topological diagrams

Refs : [1] Gronau et al, arXiv:hep-ph/9504326v2

[1]

: Barred diagrams

: Tilded diagrams
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Breaking of 20% is enough to explain  
the data 

The paper found:

SU(3) symmetry is excluded at > 5𝜎

But what if we add more 
observables related to the 

other channel  
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Second channel: B → ഥ𝐷P
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Second channel: B → ഥ𝐷P

The two decays are related 
by isospin

Contribution independant of SU(3) breaking

• We have then a total 16 decays: 5 branching ratios measured

• We have 7 parameters in total:

• The SU(3) breaking parameters:                 (3 total)

 

Δ𝑆 = −1: 8 decays

Δ𝑆 = 0:  8 decays
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Combining the two channels



Global fit 

Refs : 

• Now we include both channels:

• We add CP-violation observables: 

• We have a total of 26 decays, 25 observables and 13 parameters 

• The fit is constrained by the CKM angle 𝛾 = 65.9o  (World average)

We now have 12 degrees of freedom
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We perform a fit with no breaking in SU(3): 
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0
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p-value of 0 (> 8σ)

Isospin
Observable not 

sensitive to SU(3) 
breaking

We perform a fit with no breaking in SU(3): 

We allow a breaking of 30%
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Best fit values assuming SU(3) breaking

1.77

0.86

0.18

1.16

0.47

• We have good sensitivity for diagrams:

• Breaking required is less than 30%

0.18 ± 0.06

0.04 ± 0.18

0.24 ± 0.25

0.20 ± 0.20

0.25 ± 0.16

0.27 ± 0.26

0.30 ± 0.29



Refs : 

• The expected hierarchy of the diagrams:

0.49 ± 0.04

0.41 ± 0.18

0.10 ± 0.01

Double the expected ratio!

• When looking at the optimized fit, we find: 



Takeaways & conclusions

• SU(3)-flavour symmetry breaking of 30% is sufficient to explain the data.

• Diagrams in 𝐵 → 𝐷𝑃  have bigger sizes than diagrams in 𝐵 → ഥ𝐷𝑃.

• The hierarchy between the diagrams is two times higher than what was expected.

• Having a good sensitivity in T & C in both channels we can predict the branching ratios of some 
unmeasured decays:
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