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Framework

focus on ALPs coupling to up-sector:
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* flavor-violating effects from % (cuy); TR Ur;
® RGE and heavy quark loop induced processes lead also to
a—ITI7, a—didj, a— vy, a—gg

® constraints/probes:
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Parameter Space
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ALPs from the Top

probe charming ALPs above the charm threshold via t — aq;,
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ALPs from the Top

® m,~1—-10 GeV

® changes of f, absorbed in
changes of couplings

® here: ¢;j =1, _hadronic

c12 = 1 =0,

C13 = Cp3 = (€31 = C3p = ]_ o 0.100
® ALPs decay mostly hadronic 2 0010
® ALPs highly boosted and g

displaced: decay products
seen as one jet

= signal:
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Constraints

recast searches from exotic top decays

prompt long-lived "stable”
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single top + MET searches typically for larger masses
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® two masses: m; = 2 GeV and
ms; = 10 GeV

® Osignal = 0t - Br(t — Whb) - Br(t — aq)
® ¢» =0, Cij ~ 0(1),

f, = O(10° — 10%) GeV

— ¢t ~ 1 mm —100 m,

while Br(t — aq) <1073

two cases:
® ALP decays in hadronic calorimeter

® ALP decays in muon spectrometer
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Signal: Hadronic Calorimeter
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signal properties: :
. . 1072
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b-tagged 2 2 P @ e
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3o '
® no tracks in the "o o
0.
displaced jet
0.
0.
0.04
002F |

B L
012345678 910111213141516171819
#tracks

C. Scherb 11th LLP Community workshop 7/16



Cut-and-Count: Hadronic Calorimeter

e LHC with /13 TeV, £ =350 fb~!
® ctap = 0.1 m, Br(t — aq) = 0.001

m, = 2 GeV

m, =10 GeV

tt

total

(1) 2.79 x 10°

(1) 2.79 x 10°

(1) 2.91 x 108

3 — 6 jets with
pt > 40 GeV & || <25

(0.8439) 2.35 x 10°

(0.8414) 2.35 x 10°

(0.71801) 2.09 x 108

1 jet with logio ('é‘::) >1.2

(0.1436) 4.00 x 10*

(0.0775) 2.16 x 10*

(0.01244) 3.61 x 10°

displaced jet has < 2 tracks
with pt > 2 GeV
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(0.1436) 4.00 x 107

(0.0775) 2.16 x 10
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(0.00022) 6.39 x 10°
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Signal: Muon Spectrometer

2-4(5) jets
® 1 event in the muon system

® no associated track pointing to the
primary vertex

® assumption: signal is background free
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Conclusion

search for NP coupled to up-sector

® parameter space unconstrained above charm threshold
= probe NP in exotic top decays

® m, ~ few GeV can be long lived

probe Br(t — aq) < 10~* with room for improvement!
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Possible UV completions

e dark QCD

Dark QCD

SM
—

lnm( confinement

§ annihilation

tnr\ﬁn?m?“r‘

® Froggatt-Nielsen like models with only ug. charged under U(1)

® composite Higgs models
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Epad/ Eem distributions
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Recast of t — hq searches
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