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FCNCs as rare processes for NP sensitivity

e |nthe SM: No FCNCs at
tree level C t

e Rare semileptonic
processes:
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FCNCs as rare processes for NP sensitivity

A =V Vus (f(mg/miy) — f(mg/miy))
Ve Vab (f(m/miy) — f(mg/miy))




FCNCs as rare processes for NP sensitivity

b — stl c — ull
Mesons Baryons Mesons Baryons
B> Kt Ay — ANl D— g6 Ao — pll
By — old D, — K¢t e = =0

=. — N/

= 50 ©




EFT:




Weak effective theory ¢ — uf/
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SM contributions ¢ — u/l/¢
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Long distance resonance contributions

e Non factorizable SM A
: i C Resonance

contributions Meson

e Phenomenological model: f
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o U\, 5M are parameters
e Determine U Mg from data by

B(Ae = pu ™) = Bexp(Ae = pM)Bexp(M — ™)



Kinematics

e Dilepton invariant mass ¢
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Helicity formalism
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Helicity formalism
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/ \\ Helicity
Angular part Amplitude
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Helicity amplitudes

Hoa,on,  Layaac

S N

Hadronic Leptonic
- Evaluate in CM frame
(pluy*c|Ac)

Formfactors - Lattice QCD

Meinel, S. (2018). A c— N form factors from lattice QCD
and phenomenology of Ac—>né+veand A c— p u+ p—
decays. Physical Review D, 97(3), 034511.
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Angular distribution
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Angular observables
depend on Wilson coefficients
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Null tests
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Observable which is zero in the SM
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Null tests
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Forward-backward asymmetry
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L~ resonant SM
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5 resonant SM
| non-resonant SM
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5 resonant SM
| non-resonant SM
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Co = 0.5exp(im/4)

CP-asymmetry

e SM source of CP violation:
CKM - negligible

~ dI'/d¢* — dI'/dg¢?
~ dI'/dq? + dI'/dg?

Acp

e Correct binning required
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Lepton flavor violation

e Same calculation with ¢ £ 4

4G e / / / /

HLEV 5 _ \/iFj_ Z (Ki(w)OzW)+K§W)0§W))
T

i=9,10

Bounds from D — wue : ‘Ké/)(ue) < 1.6, ’Kﬂ))(ue)

B(A, — putet) $82-1077

23



Fraction of longitudinally polarized dimuons
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Summary

1. Angular distribution from Helicity formalism

IR AN

d’T 3
dq2d cos o, 2 (Klss sin” Oy + Kjcc cOS @g + K. cos @g)

Branching fraction large uncertainties from long distance SM contributions

B(Ac — pptp™) = (1. 9t 8) x 1078

Null tests for NP: Apg o< C19 and Clo

R%<(p) to test LVU violation

Potentially test Lepton flavor violation in A, — pute™

Fraction of longitudinally polarized dimuons Fj, to test C; and (7,

25



Outlook four body decays = — X1 (— pr?)t e~

e Dilepton invariant mass ¢
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Outlook four body decays = — X1 (— pr?)t e~

e Additional helicity amplitude for Z"‘ — pwoz h?p
e Self analyzing decays:

2 > 2
‘h1/2‘ — |hZ 1/2’

o =
AEE

Decay B(B; — B,T) aFPs
»F > pr® 51.6+03% —098+0.01
=0 - A%  99.5+0.0% —0.36+0.01
A 5 pr 63.9+05%  0.73+0.01
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Angular distribution =7 — X7 (— pr)¢t e~

Three-body ‘w
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Polarized A,

p

A =DA. X Pbeam
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Polarized A . angular distribution
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Polarized A . angular distribution
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Summary

e Potential to test for NP with null tests

e Observables with Wilson coefficient
sensitivity

e [uture global fit of Wilson coefficients
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Backup slides
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SM contributions ¢ — u/l/¢
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CP-asymmetry

Acp =

dl'/dq? — dT'/dq?

L+T

Cy = 0.5exp(im/4)
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0p = —7/2
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Baryon Quark content
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U-spin represantation
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dB(Ae — putp™)/dg® [GeV?
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