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Muon Colliders (uC)
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@ Color production e Electroweak production

e Hadronized final states e Small QCD background
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Leptoquarks Q uC explores complementary
parameter space to existing experiments
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Leptoquarks

Flavor observables
Observable Experimental Bounds Relevant Couplings
Ry Ric = 08467000 113y 1) 2 x g2
Ry~ = 0.6850 565 +0.047
BR (B, — ) 3.097048 % 1079 [133-136] 32 22
R Rp = 0.340 + 0.030 137 3 20
Rp+ = 0.295 + 0.014
RY/ 0.995 = 0.022 + 0.039 [138] 32 22
BR (1 — wy) <4.4x107% [139] 33 x 872
BR (7 — uo) < 84x1078 23 x 322
BR (Ds — uv) < 5.49 x 107° 22 % 392
BR (Ds — Tv) < 5.48 x 1072 23 x 323
BR (B — K7u) <28x107° 32 % B33 | By x B2
BR (Bs — Tp) < 4.2x107° 32 x B2 | BB x B2
BR (Bs — 77) <21x1073 33 x 823

U, = (3,1)2/3
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Leptoquarks

Flavor observables U, = (G,1)
Observable Experimental Bounds Relevant Couplings
B— Kutu~
=BTk
— Ke*te™
BR (B, — i) 3.09704% x 1079 [133-136] 32 22
Rp = 0.340 + 0.030 _
Rp 7 137 7 x B
Rp- = 0.295 + 0.014
R/ 0.995 + 0.022 + 0.039 [138] 32 22 h ut
BR (7 — wy) <4.4x107% [139] 23 x 332
BR (7 — ud) < 8.4 x 1078 23 % 322 Uy S
BR (Ds — uv) < 5.49 x 1073 22 % 322
BR (Ds — Tv) < 5.48 x 1072 23 x B2 '322 32
-5 32 423 | ;333 ., 22 LPL 1.98 % 1()_3 T V—2
BR (B — K7pu) <28 x10 7% %X b1 20 X B% 5 — 1. e
BR (Bs — 1) <42 x107° 32 % 823 | B33 x B2 m U;
BR (Bs — 77) <21x10°3 33 » 523
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Production Modes

Drell-Yan" Single Production  Pair Production

Simulated with MG5
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Ho confidence limits
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Ho confidence limits
3 1eV uC
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Ho confidence limits
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Leptoquarks

Ho confidence limits
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Future multi-TeV puC provides a
complementary physics program
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A beam dump experiment at the uC allows us to

push into both the energy and the intensity frontier
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A beam dump experiment at the uC allows us to

push into both the energy and the intensity frontier

Can probe NP scenarios with:
e Very weak couplings

e Couplings to 2nd gen. leptons
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A beam dump experiment at the uC allows us to

push into both the energy and the intensity frontier

Can probe NP scenarios with:
e Very weak couplings

e Couplings to 2nd gen. leptons
e Masses < 100 GeV Liar
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We search for vector new physics signals at uC

beam dump

\/EN TeV

mnp ~ 10 MeV — 10 GeV

We consider 2 models:
@ Dark Photon

e Gauged Flavor Symmetry L, — L,
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Beam Dump Setup
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Number of signal events depends on [, and
experiment geometry
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Number of signal events depends on [, and
experiment geometry
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Number of signal events depends on [, and
experiment geometry
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Number of signal events depends on [, and
experiment geometry

N,
Number of u
Ldec S
o N
_E :
— o |
Ebeam E
A

< > \/
[

m
2202.12302 CC, S. Homiller, R. Mishra, M. Reece



Number of signal events depends on [, and
experiment geometry
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Number of signal events depends on [, and
experiment geometry
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Number of signal events depends on [, and
experiment geometry
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Summary

Future multi-TeV uC provide a complementary and robust

physics program
Leptoquarks are a motivated and novel signal to consider at uC

We should take advantage of a TeV uC to probe intensity
frontier with a uBD

Progress can be made in studies along the way
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Flavor observables
Observable Experimental Bounds Relevant Couplings
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Leptoquarks

Flavor observables U, = (G,1)y
Observable Experimental Bounds Relevant Couplings
B — Ke e~
Ry =
. B— Kutu~
BR (Bs — up) 3.097948 109  [133-136] 32 B2
Rp = 0.340 + 0.030 _
Rp 7 137 7 x B
Rp+ = 0.295 + 0.014
R/ 0.995 + 0.022 + 0.039 [138] 32 22 h ut
BR (7 — wy) <4.4x107% [139] 23 x 332
BR (7 — ud) < 8.4 x 1078 23 % 322 Uy S
BR (Ds — uv) < 5.49 x 1073 22 % 322
BR (Ds — Tv) < 5.48 x 1072 23 x B2 '322 32
-5 32 423 | ;333 ., 22 LPL 1.98 % 1()_3 T V—2
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Pair Production
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Pair Production
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Leptoquarks

" /
-
Z [y :
/T
U — u"b,t7b g b
1
. 0, SM Background
— Mitigated with m,, cut 2N
b pt
. \UT 0.35 . , _
1 i ]
S 030} Vs =14 TeV SM Bkg :
2 : A e mo=10TeV |
W~ Uy 2 025f MU -UU -bu’ by Q= - T
7/~ = mrg =5.0TeV
m [ —_— mm -
.= o220t mmme- myg=75TeV
- : ‘
g i ]
Té 0.10f -Z
S 005F e :
000 e
0 2 4 6 g 10 12 14
mpyp [T@V]

Simulated with MG5



Muon Beam Dump (¢BD)

Existing BD literature At future experiments

Beam Dump Experiment at Future Electron-Positron Colliders

At existing experiments

New Fixed-Target Experiments to Search for Dark Gauge Forces
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