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Motivation

Possible discreparncy between:
Collisionless Dark Matter sumulations
& galactic gcale obgervations
i
Strongly Self-Interacting Dark Matter

(Spergel & Stemhardt 2000 ; Kamionkowski talk )

Are strong imteractions between
barvons & dark matter allowed?

Interesting & fundamentally important question
m 1itselt

Phenomenological approach,
considering observational congequences
of barvon — DM mteractions (BDMIz)



Consequences of BDMIs

BDMIg can:

v Destabilize Galactic disc ) Considered by
Wandelt et al (2000)
v Show up m P

: L=10° GeV
cosmic ray detectors exclided, =10 Ge Y,

but for larger masgses

: - allow G ~ G, G
Relevant energies: ~lkeV ~ J/  ° PR BR

v Alter light element abundances

Relevant energies: ~ MeV
} this work

v Overproduce y-rays onginating
from cosmic rays

Relevant energies: ~ GeV )



BBN. Cosmic-Ray Constraints

Cannot consgtram bothr masgs and crosgg-section
Ingtead. congtram:

s= o/ My
cross section per unit mass of DM particle

where
Spp - Spp~ 1 cm?/ g~ 1 barn / GeV



BBN Constraints

Side-Ettect of BDMIs :

Deutertum destruction D +d — D+n+ p
)

onzet of BBN delayed
)

primordial element abundances altered

Result: very weak constraint, s < 10% cm?*/g
BBN OK with baryon-mteracting dark matter




Cosmic Ray Constraints

Cos=mic Rays: relativistic nucler
penetrating Milky Way

manifest themselves through
0
Pert Pge > PTPTT
-y+y

traces ISM

EGRET all-sky unage for energies = 100 MeV
m Galactic coordmnates (from Hunter et al 2001)



Cosmic Ray Constraints

Side Eftect of BDMIg

v-rays now also produced by

0
LHp.. —>D+p+i
y+y
|)
It D+ pog cross gection too large:
produce more vy-rays than observed

Result: Most congervative constramt
1t we attribute all v flux
to DM — CR mteractions

Even g0, s < 5x103 cm?/g



Cosmic Ray Constraints

Strongest
constraint

EGRET all-sky unage for energies = 100 MeV in
Galactic coordmates (from Hunter et al 2001)



Conclusions
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v If cross section mdep. of E:
sgp 1000 tumes smaller than spp
v If we allow energy dependence:
need = « 1/v (or steeper) to have spp~spp

* For other constramts: CMB, LSS

(zee Chen e-poster ; Chen, Hannestad & Scherrer )



