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Why A, = pK~ "¢~ decays?

Large data sets are available
at the LHC experiments.

Provides a consistency check
of b = s€+¢~ anomalies in a
different hadronic system.

We have new measurements
from the last two years to
ponder on.
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Why A, = pK~ "¢~ decays?

« Can access new Wilson coefficient combinations if A, baryons are
polarised at production:

» Unfortunately the net polarisation is small at the LHC.

Could we exploit production in Z° or top or through decays of other
baryons to access a polarised sample?




Challenge: complex resonance spectrum
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Challenge: complex resonance spectrum

ANy, = pK~y

 [inal state receives [JHEP 06 (2024) 098]

contributions from large
number of different A
resonances with different J*
guantum numbers.
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Challenge: limited knowledge of form factors

Reliable determinations are only available for A, = A(1520) and
primarily from Lattice (at low recoil).

Situation is poor at large recoil:

»  Weak constraints
from dispersive

bounds.
Y. Amhis et. al.

[arXiv:2208.08937].

»  Quark-model
predictions are not

consistent with data.

We only have quark-
model predictions for
most states.
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Challenge: limited knowledge of form factors

. In BY/B*/BY systems, light-cone sum-rule calculations provide

powerful constraints on form factors at large recoil. What are the
prospects for similar techniques applied to baryon decays?

* Can first principle arguments tell us something about the pattern
we would expect for the form factors of other states? e.g.

» limiting behaviour at low/large recoill,

»  suppression of some form factors etc.




Ditferential branching fraction

We now also have
measurements
where we do not
try to separate
states across the
full spectrum.
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Ditferential branching fraction
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complex angular

Challenges
distribution
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Can expand in terms of the helicity
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Can express distribution in terms of
associated Legendre polynomials:

polarised (unpolarised) case

178 (46) observables in the
[JHEP 02 (2023) 189].
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Method-of-moments

 Number of observables is too large to measure in using a maximum
ikelihood fit to the angular distribution (at least with existing data sets).

* |nstead use the method-of-moments (e.g. [PRD 91 (2015) 114012]).

* Define a set of weighting functions that project out the observables:

- 4T .3 - o
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[ @ gi= g [l )3 K )5 )08 = Ko )

 Reduces analysis to a counting experiment:

v Works with a finite data set even with an arbitrarily large number of
observables.

x Less optimal in terms of precision than a maximume-likelihood estimate.
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A, = pK=¢ "¢~ predictions?

Some observables appear more-or-less
sensitive to the unknown properties of
the hadronic systems.

Can we build observables to
compensate for the lack of
knowledge on the form-factors?

c.f. P/ observables in B - Kty

Large uncertainty associated
to unknown strong phase
differences between states

[JHEP 02 (2023) 189]
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Ditferential branching fraction

Normalised dB/dm,x [GeV ']
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