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Leptophilic Models: Classification @

(- X
\\/ RH Model Parameters:
Leptophilic £-channel models: , . m,
E.g., ¢
. e A=(m,—m,)/m
DM only couples to SM leptons via a /\ i (my )y
f-channel diagram o+ v ° IR

L D ypd'xls + yiFe*xLY, + h.c.

e DM can couple to RH and/or LH e, u

and/or T
e DM is gauge singlet = charged ) )
mediator Field (su(3)c,su(2)r,u(l)y) Spin
® Fermionic DM = bosonic mediator LR (1,1,-1) 1/2
and vice versa L; (1,2,-1/2) 1/2
® DM could be a real or complex scalar, a
Majorana or Dirac fermion or a real or X (1’ 1, O) 0, 1/2’ 1
complex vector ¢ (1,1,1) 1/2,{0,1},1/2
® [he mediator must be complex/Dirac © (1,2,1/2) 1/2, {0, 1}, 1/2




L eptophilic Models: Benchmark models @

1. Muon-philic model 2. Flavour universal model
® [wo new fields: ® [our new fields:
Majorana DM y and complex scalar ¢ Majorana DM y and 3 complex scalars ¢,
1_. 1 o1
L2 oxidx — 5maXx + Dug" D ¢ — mig|g[* + LD %Yié’x - %mXYX + D¢l D¢y — m2| ¢y +
Y OXpr + h.c. + Y ¢xl, + h.c. +
Aol d1* + Ao H|? | V(H, )

o \We take y)}l = y)?z = yf = Yy, and all others O

® Avoids constraints from u — ey



Leptophilic Models: Phenomenology oo @

Phenomenology depends on Main LHC channel:

é+
Mass Regime
e Decoupled: 03 A o/ |

q
e Coannihilation:  0.02 < A 0.3 Zly .-
e Quasi-degenerate: A < 0.02 _ N

Two (SF) OS leptons + MET

Mass Regimes:
® Decoupled: — hard leptons
e Coannihilation: —> soft leptons (ISR boost?)

® (Quasi-degenerate and small couplings:
—> long-lived mediator



Leptophilic Models: Phenomenology @

Phenomenology depends on Decoupled and coannihilation region:
Mass Regime ® Compressed spectra searches
e Decoupled: 03 <A 1911.12606, 1908.08215, 1403.5294

e Coannihilation:  0.02 < A <0.3
e Quasi-degenerate: A < 0.02
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Leptophilic Models: Phenomenology

Phenomenology depends on

DM Production Mechanism (3 — 2 parameters)

—reeze-out

—reeze-in

Other

Undefined (3 parameters)

Relic surface:
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Leptophilic Models: Scope of Contribution

e (Classification [complete]
 Benchmark models [complete]
 Phenomenology [in progress]

* Projections and other experiments [in progress]

Thank you!
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