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Production Modes

Drell-Yan† Single Production Pair Production

Simulated with MG5
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Leptoquarks

Parameter space of leptoquark models that resolve current anomalies 
within reach!
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If we build a , we should 
consider a beam dump!

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

Can probe NP scenarios with:
• Very weak couplings
• Couplings to 2nd gen. leptons
• Masses ~ 100 GeV 
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Work in Progress

Search for vector or scalar new physics signals at muon beam dump

s ∼  TeV

mNP ∼ 10 MeV − 10 GeV

This talk: vector scenarios



Muon Beam Dump ( BD)μ
Vector NP (Z’) Scenarios

ℒV ⊃ ℒSM −
1
4

Z′�μνZ′�μν +
1
2

m2
Z′�Z

′�μZ′�μ − igZ′�μ ∑
l∈e,μ,τ

(Qll̄γμl + Q′ �lν̄lγμνl)



Muon Beam Dump ( BD)μ
Vector NP (Z’) Scenarios

ℒV ⊃ ℒSM −
1
4

Z′�μνZ′�μν +
1
2

m2
Z′�Z

′�μZ′�μ − igZ′�μ ∑
l∈e,μ,τ

(Qll̄γμl + Q′ �lν̄lγμνl)

Dark Photon


• 

• 

• 


+ quarks

Q′�l = 0
Ql = 1
g = ϵe



Muon Beam Dump ( BD)μ
Vector NP (Z’) Scenarios

ℒV ⊃ ℒSM −
1
4

Z′�μνZ′�μν +
1
2

m2
Z′�Z

′�μZ′�μ − igZ′�μ ∑
l∈e,μ,τ

(Qll̄γμl + Q′ �lν̄lγμνl)

Dark Photon


• 

• 

• 


+ quarks

Q′�l = 0
Ql = 1
g = ϵe




• 


• 


• 


Lμ − Lτ

Q′�μ(τ) = ± 1
Qμ(τ) = ± 1
Qe = Q′�e = 0
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Can we probe interesting parameter space with a realistic experimental set up?

Relevant parameter:  lifetime ( )Z′� l0

Example (dark photon):
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ΓZ′� ∼ ϵ2αEMmZ′ �

l0 = γcτ =
EZ′�

mZ′�ΓZ′�
=
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ϵ2αEMm2
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⋅  10 m
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Balance of target, shield, fiducial volume 
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Ltar = 10 m
Lsh = 10 m
Ldec = 100 m

Water target

Lsh = 10 m → 50 m
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Conclusions & Outlook

Future multi-TeV  provide a complementary and robust physics program

Leptoquarks are a motivated and novel signal to consider at 

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

μC

μC

μC μBD
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U1 = (3,1)2/3Flavor observables 

RK =
B → Ke+e−

B → Kμ+μ−

β22
L β32

L

m2
U1

= 1.98 × 10−3 TeV−2

2103.16558 
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Leptoquarks
Pair Production

Simulated with MG5

SM Background
Mitigated with  cutmbb

U1 → μ+b, τ+b



Muon Beam Dump ( BD)μ
Existing BD literature

At existing experiments

At future experiments

With μ

• 160 GeV, 3 GeV 


• Light scalars


