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DIRECT DETECTION
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WIMPS AND MIRACLES
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WIMPS AND MIRACLES

AN dn 2
X _ 2 e
N y 3Hn, = —(ov) [nx — (nxq) }
m
ny(ov)r ~ Hp Q h? ~myn, ~ <UU>><F




THREE EXCEPTIONS

K. Griest, D. Seckel, ‘89

1. FORBIDDEN CHANNEL ANNIHILATIONS
2. COANNIHILATION

3. ANNIHILATION NEAR A POLE

11



FOUR EXCEPTIONS

1. FORBIDDEN CHANNEL ANNIHILATIONS
2. COANNIHILATION
3. ANNIHILATION NEAR A POLE

4 COSCATTERING RTD, Josh Rudermann

In preparation

12



FOUR EXCEPTIONS

1. FORBIDDEN CHANNEL ANNIHILATIONS

2. COANNIHILATION

4. COSCATTERING

13



THREE NEW EXCEPTIONS

2 042 T
WIMP (ov) = O;d P(v2) — 2d <p0 + 1 >
Mpa Mpar MpM
+...
FORBIDDEN 2 .
COANNIHILATION (ov) = 2d P(U2)€_AT

COSCATTERING Mpm

14



THREE NEW EXCEPTIONS
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RELIC DENSITY
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RELIC DENSITY
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A SIMPLE MODEL
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A SIMPLE MODEL
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COANNIHILATION
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COSCATTERING
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COSCATTERING
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Thermally Decoupled Dark Sector (e=0)
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PHENOMENOLOGY

Signals from Kinetic Mixing (@;=0.1)
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COSCATTERING
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LATE TIME DECAYS
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CONCLUSION

IF DARK MATTER ANNIHILATIONS REQUIRE FINITE TEMPERATURE OR MIXING WITH
OTHER STATES

THE RELIC DENSITY CAN BE ENHANCED BY AN EXPONENTIAL BOLTZMANN FACTOR

JUST ASMALL STEP AWAY FROM A WIMP THERE IS A VARIETY OF THERMAL DARK
MATTER MODELS WITH COMPLETELY DIFFERENT PHENOMENOLOGY

FORBIDDEN CHANNEL ANNIHILATIONS, COANNIHILATION AND COSCATTERING ARE
GENERAL MECHANISMS

RICH PHENOMENOLOGY: SELF-INTERACTIONS, LOW ENERGY DIRECT DETECTION,
CMB, BBN, ...

PLENTY OF MODEL BUILDING OPPORTUNITIES: FORBIDDEN SIMP, FORBIDDEN p-

WAVE, FORBIDDEN INTO SM CHANNELS, ... (AND COANNIHILATING SIMP,
COANNIHILATING p-WAVE, ...)
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LOW MASS DIRECT
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Detecting Ultralight Bosonic Dark Matter via Absorption in Superconductors
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