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Neutral Current B Decays

Many observables with the underlying process b — s ¢~ exhibit deviations
from SM expectations.

Due to their suppression in the SM, they have a high sensitivity to potential NP contributions.



Huge experimental effort from LHCb and Belle
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Neutral Current B Decays

To perform a global fit to all data we work within the model-
iIndependent approach of the effective Hamiltonian:

71_2 (S,Y,uPRb) (Z’yﬂe) )
—5(57uPrb) (L4"y50)

© (5P,b)(0),

5 (3PLb) (st).

This approach works also for a light Z" Cl-(qz) !

2103.13370

Good Fit requires effects in the muon channel: C¥, C¥ = — C#, ... 210312738
9 10 2104.08921
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https://arxiv.org/abs/2103.13370
https://arxiv.org/pdf/2103.12738.pdf
https://arxiv.org/pdf/2104.08921.pdf

Light Z’

https://inspirehep.net/literature/2039365

W. Altmannshofer, A. Crivellin, C.A.M., G. Inguglia, P. Feichtinger, J.M. Camalich


https://inspirehep.net/literature/2039365
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We want to investigate whether a solution to b — sZ+¢~ can be excluded

What are the minimal ingredients we need?

Z/

b —§ coupling u — [ coupling
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Light Z'

Setup

Ly D |p (g,,,vﬂy” + g;;‘,,,y’“‘ys) u+ g Sr'Pib+ g, 7r' x| Z,

Observables

° b — st~ ° (& —2),
e B — K +invisible e pp — utu~ + invisible

. B, — B, mixing e ete”™ — utu~ + invisible
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Light Z

b— st &(g—2),

L, |\p (g,,,vﬂ;/” + g,ii‘ﬂ}/”ys) p+gLSy*Prgb + g, 0r' x| Z,

(& —2),
8li9gv m/f V2 A N2
C, = sbS Aaﬂ — 127r2M2,Re [(gW) — 5(gW) ]

m, 2 2.5 GeV  F sala, D. Straub hep/1704.06188.pdf
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https://arxiv.org/pdf/1704.06188.pdf
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Light Z
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Light 7’

B — KO

BB > KOyp) = BZ — MJ " dsT,(s) BW(s) BB — KOZ)(s)
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https://inspirehep.net/literature/1860766
https://inspirehep.net/literature/1225884
https://inspirehep.net/literature/1512929
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Light Z

Recasted Belle Il analysis
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Light Z

| ete”™ = utu~ + invisible

Other bOundS - Recasted Belle Il analysis for a sizeable Z’ width:
N B~ Pa— —— - 276 pb~! hep/1912.11276 ‘
. — B, mixing 50 fp-!
- Light Z’' masses: OPE in m,/my — weaker than B — K" uu ; - 5ab™!
- For m, ~ mg: no reliable treatment yet | i‘ Limits on g;;, of the order 10~' — 1072

' pp = utu~ + invisible
|

| F. Bishara, U. Haisch, P.F. Monni hep/1705.03465
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https://arxiv.org/abs/1705.03465
https://arxiv.org/abs/1912.11276
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Light Z

Bounds on g,
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What about Neutrino Trident Production?
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Light 7’
Bounds on gSLb

Alternatively we can maximize g)t; fromete™ — pu u~ + invisible
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Thank you for your attention!
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