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Idea of factorization TI.ITI

Example to set up the stage: Parton distribution functions (PDF's).
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Non-leptonic charmless B decays TUTI

Now, we consider decays B — M; M, into light meson final states.

Same idea on the amplitude level:

3 A
(M1 M3|Q;| B) = leading power factorization + O ( glCD) '
b

Why are these decays interesting?

@ Dominated by CKM suppressed tree and penguin amplitudes.
— Probe the SM loop corrections, sensitive to heavy particles.

o High precision from LHCb/Belle II: theory currently at O(a?2).
— QED corrections can become relevant.

Jan-Niklas Toelstede QCDxQED LCDAs DESY, Sep 22nd, 2021 2/8



QCDxQED Factorization Tum
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QCDxQED Factorization Formula [Beneke et. al. 1999+2020]
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LCDAs for light mesons in QCDxQED TUTI
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UV anomalous dimension is IR divergent and hence soft rearrangement is required:
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Renormalization group evolution Tum

Renormalization group equation (RGE)
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Integration kernel in QCDxQED [ERBL 1980 + ,local® terms]
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Solution to the RGE TUM

Gegenbauer polynomials are eigenfunctions of the ERBL kernel.

D (u; p) = 6un Zy(p Za CB/2(2u — 1)
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Lattice data:
[RQCD 2020]
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Inverse moments TI.I'I'I

Recall that LCDAs appear as convolutions in factorization theorems.

Therefore inverse moments of the LCDAs are relevant:

1 u
<TT1>M(M):/O 1d oy (u; p) = 3Zo(p Za

Corrections to Gegenbauer and inverse moments:
aj (5.3GeV) =1+ 0.0035| .,
ai (5.3GeV) = 0.0006| ., ,

aj (5.3GeV) = 0.0951  — 0.0084|  +0.0001|  +0.0010[ .,
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Summary Tum

Light meson LCDAs in QCDxQED ...

e are IR divergent and need to be regulated properly
(soft rearrangement+IR subtraction scheme),

o unfold new features, e.g. modified endpoint behaviour and
breaking of isospin symmetry,

e and their moments show that QED effects can become sizable and
need to be taken into account for future precision calculations.

Thank you for your attention!
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Soft function TUM
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