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2. Dark Matter 1in Stars

4. Example results for the influence of

“Asymmetric” Dark Matter on Very Low-
Mass stars and Brown Dwarfs




DARK MATTER
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Geringer-Sameth & Koushiappas [arXiv:1108.2914] and Fermi collab. [arXiv:1108.3546]
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TWO EQUATIONS

* Standard wimp capture rates of dark matter in

stars:

1}2

esc 22 —1
CbM X PDM ODM-_N M, ~ 10°“s
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* Stellar Luminosity Scaling with Mass:

g M3.5



TA RS

1. For stars, M < R: lové-imrss stars capture as much
DM per unit mass as the Sun'

2. L o« M3=: LLess energy needs to be moved around
to dramatically alter the stellar structure

3. Low-mass (= 0.1 M) are just hot enough to fuse

hydrogen and fusion rates are VERY sensitive to
core temperature.

4. Astronomical observatories are just becoming

capable of taking a census of low-mass stars!



M&=5 GeV
oSP=10-37 cm?
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M =5 GeV

GIS)D: 10737 cm?

STABLE
BURNING

SIMILAR
RESULTS FOR

05! ~ 10°4° cm?
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SUMMARY

® Viable models of Asymmetric Dark Matter may
cool the cores of low-mass stars such that they do not
become stars at all

* Brown dwarfs will cool significantly more quickly
in such models

* Forthcoming astronomical censuses of very low-
mass stars (LSST, PannSTARRS, TMT, GMT,

JWST, ...) may aid indirect DM identification efforts,
stellar evolution may be altered by DM (and perhaps
other applications...)



