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infinite volume:

‘\

resonances: p and K*(892)

* J(3) symmetry

® scattering amplitude T
* partial wave expansion
e infinite irreps (J)

partial wave 7= N7 y
expansion: 2 ’ Z " fmf

my=—¢

« g (I = 1) scattering
= ¢ =0 — nothing (Bose Symmetry)
KX f — 1 —> 12,

= ¢ =2 — nothing (Bose Symmetry)

1
» K (I = 5) scattering

T
« £ =1-— K*(892), K*X(1410)

Il



going to the lattice
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e discrete symmetries, A
* periodic BC
® can relate to scattering

® 1,1 = Nlyn - NO SP-wave mixing

® 1My F Nyn - SP-wave mixing

LL & Prelovsek 1202.2145



https://arxiv.org/abs/1202.2145

lattice states: energies
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discrete spectrum where:
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lattice states: normalization
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to the latt

going

finite volume:

® many-to-one mapping from IV

* no PW mixing
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going to the lattice: K*(892)

finite volume: Y

L ® many-to-one mapping from IV ®

* PW mixing!

e S-wave only /

eS-and P-wave —m8m8

e P-wave only
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a "how-to” with B — zz(p){v
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3-point functions

C3; = O0(p,N) V¥ Op(pp) )




3-point function lattice data
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matrix elements
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state projection
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a multitude of models...

Jay & Neil, 2008.01069


https://arxiv.org/abs/2008.01069

transition amplitude

Boyd, Grinstein, Lebed hep-ph/9412324

Bourrely, Caprini, Lellouch 0807.2722 2iV(E* 2)
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+ FF3NOMO_TBWI
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+ FF3NOMO_TBWII * FRSN1MO_TBWII
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different parameterizations

11 T1 "T1 TT1 TTI

3NOMO_TBW
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« E* dependence statistically
significant, albeit small

« different E* dependence
in BWI and BWI!

2 FF3NTM1 TBWII -
chosen as central



combining the parameterizations

data
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+ Vector transition amplitude

example
qp—rry w’ € ¢ similar uncertainties as FLAG!
nuclear EW) |
e - + a great start to a (more)
0 - complete understanding of SM
photo -
Couplmgs = * missing:

+ m_ continuation to physics!
+ a — 0 limit!

% then... cf Florian Herren
@ Tue: 18:27
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Florian Herren @CKM2023:Tue-18.27
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final states Mm% S s P ) / AMp, MW o | Fo s M)

e However, a z-expansion is not
straightforward, due to the
dependence of the FFs on 2 variables

e Weak interaction and final state
interactions can be factorized
([Watson PR 88 (1952) 1163-1171])

e Approximate weak interaction
dependence on invariant mass

e (Corrections can be systematically

incorporated
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well except for the right channels...



