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Most likely a new particle that is (to first order):
massive, cold(ish?), weakly interacting (collisionless, invisible)

Main candidate: VWeakly Interacting Massive Particle

a.k.a.WIMP (maybe its own antiparticle)
inconclusive/

Three main detection avenuis/ controversial
direct detection some hints..?
indirect detection N thi ¢
CO"ider experiments N no l"q...ye



probing dark matter in the era
of structure formation

s Dark matter density field (to first approx: matter density field)
m angular dependence of 2| cm power spectrum
m |lensing convergence

m Structure formation
m velocity offset between dark matter & baryons

s Small-scale structure and bias (warm or self-interacting dark
matter)

ms Radio counterparts (axions, annihilation)

a Energy injection (annihilation, decay)

25 Mpc slice Greg Poole, GiggleZ Simulation
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energy injection: annihilation

annihilation

pair creation

y = - heating

injected particle
P

_ photoclectric
absorption

Y photonuclear
reaction

Lyman photons

Image from talk by Carmelo Evoli

s annihilation radiation cascades through
many channels
® counterparts: heating, ionization, photons




cosmic dawn

Image: Robertson et al., Nature, 2010

: .3 z>15-307
iz
Wl S = ol
BRls 5L
I ." J g L — '
Wi 8 NeutralIGM
U‘ W v F > . o
Wt T 3
5y N Y ‘ 2 _.’
N .

dark matter annihilation can cause heating and ionization
during the cosmic dark ages and epoch of reionization

SKA & other 2|cm observations will provide a great
opportunity to see effects of dark matter particle physics



energy injection: global
Evoli et al. 2014
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* monolithic halos
* Immediate uniform energy deposition



deposition and redshiit
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annihilation within halos

Question:

If dark matter is annihilating within
baryonic halos, does this constitute \
an effective “feedback” process?
Calculate ratio:
dark matter annihilation energy absorbed

VA

binding energy of halo
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Ratio: dark matter annihilation energy (over Hubble time)
to gas binding energy



annihilation within halos

Mass log,,[M . Mass log,,[M .

Ratio: dark matter annihilation energy (over Hubble time)
to 5as binding enersg




coming soon

* Schon, K|M, et al. in prep
- spatial distribution of annihilation energy within halos
* impact on (proto-)circumgalactic medium
» suppression of star formation?!
* Teaming up
» Slatyer: (delayed) energy deposition

* Schon, KJM + : halo filtering and internal effects

- Evoli & Ferrara: reionization & 2lcm modelling
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long-term outlook

As SKA comes online, we will need a self-consistent picture

of dark matter’s particle physics interactions

with baryons in the context of the growth of structure in
the Universe.

Requirements:

* New simulations of reionization/galaxy evolution with
theoretically motivated DM included

* Predictions for SKA and precursor instruments

* New perspective on dark matter/baryon
Interactions



