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Bipartate Mediator Sector

SM +— mediators {{p (scalar)
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Messenger Interactions

* Bipartate Messenger Section Allows Any SM and BSM charge
assignment for Fermionic Mediator w Scalar Charges
compensating.

* Allows for extremely large variations of phenomenology, complex
messenger production/decay at LHC, very non-standard indirect
detection signals



Possible Interaction Pattern of Messengers w
SM

Simplest case: Consider renormalizable interactions ONLY

Fermionic mediator is limited to couple only to DM and scalar mediator(same interaction as previous
slide)

Scalar Mediator can decay to SM fermion pairs



Di-Quark Portal: Explore all possible charge
assignments of mediator pairs
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L~ Apqq + vy, p¥x + H.c..
33=643 and 33=8¢1.

peaq.  psdq.  w3qq. and  p1dq

Color singlet, triplet, sextet, octet mediators various SU(2) and U(1)
Charge assignments
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Decay Pattern w decay U decay Pair-production processes
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o : v / Offshell scalar in decay
Onshell or offshell scalar w ? v

Additional decay through fermion

Only one possible scalar decay



Complex decay patterns

Type 2 decay pattern for scalar mediator,
Superficially SUSY-like but with various

Flavor texture, color charge assignments,
MET structure

Possible scalar production decay pattern 2

Possible scalar production decay pattern 1
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Fun with SU(2) charged mediators

i) ~ 3 1y _
{®, 0}~ {(6,3,~5), (3,3, —3)} SU(3) adjoint mediators, Models with multiple charged

states
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-Charged scalars within multiplet couple to different combinations of up and down quarks
-You can split masses within scalar multiplet with Higgs instertions

Process Final State
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Electroweak cascade decays or mediators!



Process Final State
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Decays of fermionic mediators also involve cascade, multiple gauge bosons + MET.
We can also vary flavor texture



Color Octet Model LHC constraints
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Scalar decay to top and bottom quarks only, mass degenerate charges and neutral scalars



* Frustrated Dark Matter Paradigm allows variation of messenger
charge assignment, decay patterns

* This simple idea allows extreme complexity of messenger sector
collider signatures

* There are many explorations to make —exploring renormalizable
models, more exotic messenger charge assignments with
effective couplings to SM, indirect detection spectra
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