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Displaced vertices from muon decays

Opferkuch, Knapen, Redigolo, Tammaro:
2410.13941
/3

Muon Stopping target
beam '

- 38 mm

100 mm

Inner pixel layers _S

Scintillatin% fibres ‘
Outer pixel layers

2




ALP HNL + Dark Photon
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Muon coupling g,

Displaced vertices in SM particles decay
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What about Kaons?
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Bijnens, Ecker: hep-ph/9209261

Table 5: Theoretical values for the branching ratios for the decay K+ —

ptyete” for various cuts.

tree level | form factors as given by CHPT
full phase space 2.49-107° 2.49-107°
- 10 2.07-107° 307 10 °
z>107° 4.12-107° 4.20-107°
> = 00 My e 3 (e 323 1=°
z > (140 MeV/Mpg)? | 4.98-107° 851 10
x > 40 MeV /My 1.58-107° 1.58-107°

Experiment 865 at the Brookhaven AGS obtained 410 KT — etveTe™ and 2679 K+ — ptvete™
events including 10% and 19% background. The branching ratios were measured to be (2.48 +
0.14(stat.)£0.14(syst.)) x 10~8 (mee > 150 MeV) and (7.06£0.16£0.26) x 10~ (mee > 145 MeV),

E8635: hep-ex/0204006

respectively. Results for the decay form factors are presented.

Cuts on the invariant ete™ mass > 145 MeV (K ,2¢¢)
and > 150 MeV (K 2.¢) removed backgrounds associated
with large branching ratio processes including a low mass

eTe -pair, e.q. K — 7
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Inclusive searches at LHCb
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Di-muon resonances @ LHCb



Events per 40- mass bin
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Inclusive searches at LHCb
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Di-muon resonances @ LHCb

Strongest limits below 1 GeV!
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Inclusive triggers for electrons (@ Run3

Slide from L. Merli’s talk @ WIFAI
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Inclusive triggers for 100x yield thanks
di-electron resonances to software trigger



A new inclusive trigger line?

3 leptons + 2 resonant:

Options: 1 muon + 2 resonant electrons
1 muon + 2 resonant muons
1 electron + 2 resonant muons

1 electron + 2 resonant electrons

Backgrounds » Estimate of the sensitivity




