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my plan for the next 12 minutes and 33 seconds
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what are we looking at?

FIT

PREDICTION
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hence we need a parameterization…
the weak Hamiltonian:

the operator basis:

the U-spin components:

CP conserving

CP violating
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parameterization of the DU = 1 part

ü we would like to introduce the minimal SU(3)f breaking through FSI but enough to give a coherent 
picture of the branching fractions. In the SU(3)f limit the only reduced matrix elements are:

CA and DCS

SCS

T	→ colour connected, C	→ colour suppressed, D → SU(3)f conserving contribution from annihilation
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parameterization of the DU = 1 part
once SU(3) is broken:

CA

DCS

SCS

24 and 42 are not generated by SU(3)f breaking

K and K ’are SU(3)f violating contributions to 
annihilation

: should have a different normalization
so T ’and C ’ are introduced.
No exotic resonances in 27

singlet-octet mixing

phases	for	the	
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parameterization of the DU = 0 part

vanishingly small since it requires the simultaneous creation 
of strange and down quarks pair

P and D3 cannot be disentangled

All phases in the DU = 0 part are determined by the DU = 1 part and extracted from the 
branching fractions
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the solutions

negative phases positive phases

Preliminary: I am almost certain I 
am right but I am not sure that I can 

be certain.

NOT measures of goodness of fit!
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an estimate of SU(3)f breaking
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dKp

negative phases positive phases

HFLAV: assuming no CPV in DCS decays. Belle II will measure it to a few degrees.



CP Violation
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negative phases positive phases

LHCb: PRL 116 (2016) 191601 [arXiV:1602:03160]

fit to DACP (LHCb)
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negative phases positive phases

HFLAV

fit to DACP (HFLAV)
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LHCb: PRL 116 (2016) 191601 [arXiV:1602:03160]

HFLAV

predictions for CP asymmetries

errors in the prediction are comparable, the predicted values depend on the sign of 
the phase in a few cases
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future prospects

-- fit predictions from DACP have comparable or smaller errors than what Belle II will probe with 50 ab-1

-- predicted errors do not depend on the sign of the phases

-- hence predicted errors do not depend on the size of (P+D3)/T but only on the precision with which it 
can be determined.
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Measurement of (P+D3)/T

assuming the phases are negative

(current)
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summary

ü We are reasonably successful in fitting the branching fraction of multiple decay modes applying 
SU(3)f breaking through large Final State Interactions and small shifts in the amplitudes.

ü Since all CP asymmetries in the SCS sector, depend on one combination of parameters, they can be 
predicted from current DACP measurement.

ü The fits to the branching fractions offer both positive and negative values of the phases leading to 
some differences in the predictions of the CP asymmetries.

ü The precision with which the CP asymmetries can be predicted from the current DACP measurement 
is equal to or smaller than what can be probed by Belle with 50 ab-1.

ü The sign ambiguity in the phases leads to an ambiguity in the prediction of the penguin contribution 
which can only be resolved by extremely precise CP asymmetry measurements.

There is much more to this formalism with quite intriguing intricacies than I could explain in 12 mins 
and 33 seconds. I will leave the details for another time!



Thank you…!!
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