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LEX-EFT (Light Exotics Effective Field Theory)

SM particles + 1 new “light” particle
Portal-Based Approach

Specify some SM particles in the interaction i) r
Conserve all SM charges L> An w”w
SU(3)xSU(2)xY Exotic SM
We can access some very interesting quantum numbers

Single Production

Kinematic advantages



What is this portal?
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Effective interactions up to dimension 6 A"

Involve at least one quark, one lepton, and one BSM particle

Redundant operators are removed



New leptoquark couplings

Quark, lepton, + LEX scalar = dimension 4 (normal leptoquarks)
Baryon number +£1/3, lepton number -1 Q,q

New LQ Couplings exist in each operator type with scalar LEX states
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Non-Leptoquark Scalar LEX States

More interesting SM charges

Can access singlets through quintuplets of SU(2)

SU(3)xSU(2)xY Operator Electric Charge
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A review of SU(2) algebra
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Non-Leptoquark Scalar LEX States

More interesting SM charges

Large SU(3) charges with substantial SU(2) values

SU(3)xSU(2)xY Operator
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SU(3) algebra
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Scalar Production Processes: p-p colliders (LHC)
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Operators of type QLG¢ QLH¢, QLHH$, DQLH¢



Scalar Production Processes: muon colliders
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Operators of type QL¢,
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Scalar Production Processes: e-p colliders
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Operators of type QLG¢ Operators of type
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LEX Fermion Operators

At dimension 6, must be 4-fermion interactions
Interesting operators involving charge conjugation choices
Baryon number 2/3 with unit lepton number, baryon number 0 with unit lepton

Lepton number £2 with baryon number 1/3
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Unusual fermionic states

More interesting SM charges

Large SU(3) charges with substantial SU(2) values

SU(3)xSU(2)xY Operator
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SU(3) algebra
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Fermionic Production Processes: p-p colliders (LHC)
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Extensions

UV completions/model building
Applications to leptoquarks
Collider studies of specific operators

Other LEX portals
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Thank you for listening!
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A Brief Look at Charge Conjugation in Operators
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Beyond Leptoquarks

Found in the dimension 4 operators
Scalars or vectors

Set list of possible SM charges
Baryon number V3, unit lepton number

New effective interactions/production modes
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Scalar 2—3 Processes: LHC

(hard leptons)
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