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il Just coincidence? Or: signal of a link?

Possibly a common production mechanism:

Baryogenesis: ‘Darko’genesis:
ng — Np i npM — Nprng 2P
TL7 77/7
(Jp X mp B {JpM X MDM DM

CoGeNT, CRESST?!?



i Just coincidence? Or: signal of a 1ink?

Possibly a common production mechanism:

Baryogenesis: ‘Darko’genesis:

ng = Wi ~10 § - 'Dm
B = = b 1l DM =
Ty n.

1B

B

A variety of specific models/ideas:

transferring or co-genesis

DM stores the anti-B number

via leptogenesis .
connection to neutrino masses
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Consider a particle x: I e
- subject to xx — ... no = 1.02 10710
- ‘heavy’ (e.8. 100 GeV)
- ‘stable’
- in an expanding Universe
- Asymmetric abundance

- large annihilation cross sec
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The relic abundance is determined by 779 and mx.
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Consider a particle ¥:
- subject t0 ff — x, XX
with a very small rate
- ‘heavy’ (e.g. 100 GeV)
- ‘stable’
- in an expanding Universe

increasing

- zero initial abundance | production o

The final abundance is determined by o (or rather A).
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X
On top of the SM, add only one extra multiplet A= ( ’f? )

A — ?E(le + M)X if X is a fermion
L = Loy + ‘DMX|2 — 2‘X|2 if X is a scalar

gauge interactions the only parameter,
. and will be fixed by (2pr.

and systematically search for the ideal DM candidate...
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The ideal DM candidate is

Each multiplet contains a neutral component
with a proper assignment of the hypercharge,
according to
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The ideal DM candidate is

Each multiplet contains a neutral component
with a proper assignment of the hypercharge,
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The ideal DM candidate is

1ined

by the relic abundance:
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(- include co-annihilations)
(- computed for M > Mz w)
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A fermionic SU(2); quintuplet with Y = 0
provides a DM candidate with M = 10 TeV,
which is fully successful:

- neutral o like proton
- automatically stable “ stabiityinSM:
and

not ye discovered by DM searches.

A scalar SU(2); eptaplet with Y = 0 also does.

(Other candidates can be cured via non-minimalities.)
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Provided:
- an initial asymmetry

- strong enough annihilations 0o =7 pb

mpwm = 4.5 GeV
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The relic abundance is determined by 779 and mx.
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A small DM/DM mass splitting induces DM «~ DM oscillations.

Asymmetric ‘freeze-out’
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The correct ()pn; can not be obtained.
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A small DM/DM mass splitting induces DM «~ DM oscillations.

Asymmetric ‘freeze-out’
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The syst - density
matrix

formalism

Density matrix

sliperpos_ition
— DM-DM

(comoving) number
- density of DM
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Parameter space: isolines of correct ()pns
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Parameter space: isolines of correct ()pns
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Analytic Approx.
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Dark Matter Mass mpy[GeV]

The region at large mpm and larg-ish og is open for business.
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Are these signals of Dark Matter?

few TeV, leptophilic DM
with huge (ov) ~ 1072° cm? /sec
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Are these signals of Dark Matter?

few TeV, leptophilic DM
with huge (ov) ~ 1072° cm? /sec

a formidable ‘background’ for future searches



Basic ingredients:

X Dark Matter particle, decoupled from SM, mass M ~ 700+ GeV

¢ new gauge boson (“Dark photon™),
couples only to DM, with typical gauge strength, m, ~ few GeV
- mediates Sommerifeld enhancement of xXx annihilation:
aM/my =1 fulfilled
- decays only into ete” or puu~
for kinemastical limit
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Production mechanism:

just thermal freeze-out
of these annihilations

same idea in: WIMPless DM



Basic ingredients:

X Dark Matter particle, decoupled from SM, mass M ~ 700+ GeV

¢ new gauge boson (“Dark photon™),
couples only to DM, with typical gauge strength, m, ~ few GeV
- mediates Sommerifeld enhancement of xXx annihilation:
aM/my =1 fulfilled
- decays only into efte  or b g/
for kinemastical limit

BExtras:

X isa multiplet of states and gb 1S non-abelian gauge boson:
splitting oM ~ 200 KeV (wvia loops of non-abelian bosons)
- inelastic scattering explains DAMA
- eXcited state decay xx — xX explains INTEGRAL

e e



* pioneering: Secluded DM, U(1) Stuckelberg extension of SM

* Axion Portal: ¢ is pseudoscalar axion-like

W singlet-extended UED: X is KK RNnu, ¢ is an extra bulk singlet

* split UED: X annihilates only to leptons because quarks are on another brane

* DM carrying lepton number: X charged under U(1)r,_1.,, ¢ gauge boson
(mg ~ tens GeV)

* New Heavy Lepton: X annihilates into = that carries lepton number and
decays weakly  (~TeV) (~ 100s GeV)
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‘New’ DM models (név\'f’bid'fn of infant)

are growing and Pea,chmg maturity * iv's fair to say that,

like any newborn,

they build on the eXpertise
of giants,

i.e. ‘old’ SuSy DIM.

Mostly data-driven, but not only

I picked & recent ideas:

1. Minimal DM: the simplest, so-far-overlooked WIMP possibility?
&. Asymmetric DM: a paradigm of a ‘new’ production mechanism?
3. Secluded DM: the harbinger of a rich dark sector?

but the list of new interesting directions is bottomless.




