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Kinematic Suppression



Pseudoscalars
o°P (pseudoscalar) o v*



Pseudoscalars
o°P (pseudoscalar) o v*

- Generalize Bino-Higgsino to Singlet-Doublet dark matter coupled
to a 2-Higgs-Doublet Model

- Slightly lighter pseudoscalar
- Near s-wave resonance, smaller couplings needed for freeze-out

-+ Dangerous couplings to CP-even Higgses come along for the ride.
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DM Phenomenology
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Mono-Higgs Phenomenology
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X-Ray Phenomenology
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Loops at Leading Order



Simplified Models

Annihilations to HH, HZ, ZZ
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Simplified Models
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Significance

N

Vector Boson Fusion
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Bino Dark Matter



Bino Dark Matter

In progress



Cosmology
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How much Bino is enough?

Blind-Spot
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Fixed Order vs. EFT

Weak Scale Mediators

Hadronic Matrix Elements



Fixed Order vs. EFT
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Bino + RH Stop
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Bino + RH Stop

Degenerate tp, tanB=>5
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Bino + RH Sbottom
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Heavy-Light Current
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Heavy-Light Current
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Decays of heavy-light metastable hadrons (B and D mesons)
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Fixed-Order vs EFT
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Bino + RH Sbottom
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Bino + RH Slepton



Bino + RH Slepton




ér, Anapole

Bino + RH Slepton

Tr, Anapole
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Bino + Mixed Squarks
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Bino + Mixed Squarks
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Bino + Mixed Squarks
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Blind-Spots at LO
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Standard Model Blind-Spot
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Generalized Blind-Spot
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Generalized Blind-Spot

In progress with Carlos Wagner



Generalized Blind-Spot
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Blind-Spots
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u [GeV]

Blind-Spots
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Blind-Spots
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Tri-Lepton @ 100 TeV
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Ways Out

» Spin-Dependent - Blind-Spots

- Pseudoscalars * Inelasticity

« Resonance Freeze-Out « Sub-GeV

* Purit * |sospin Violation
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« Co-Annihilation Freeze- <+ Hidden Sector
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* Luminous Dark Matter
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(Not-so-Hidden) Hidden Sector

- Although unimportant for naturalness, internal consistency gives rise to
twin taus.

- Stabilized by accidental global U(1) (Z2 of hypercharge).

- Naturalness demands twin weak scale is comparable to SM weak
scale. (“Twin WIMP Miracle”)

 Freeze-out via twin weak scale gauge bosons.

* Nucleon scattering via SM-twin Higgs mixing.
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Wino Annihilation

Thermal
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