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Baisic Idea

‘DM captured
by stars vio
scattering.

Proposed by

“Press & Spergel 19805.

Also see:
Gould ‘87 & '92
Zentner & Hearin Tl
locco+ 12
Hurst 16

uture scatterings transport energy,
altering the star’s evolution.




For a given star, the
effectiveness of energy transport relies only on:

O ., (cross section)

m;,, (mass)

N, (number of particles captured)



Asymmetric Dark Matter

Product of primordial asymmetry with antiparticle
=>Nno present day annihilation
=> stars can build up a large quantity of DM

Predicted mass and cross section
=> effective energy transport

Spin Dependemnit /DN
Scatters prinuatilywiti protond curinid) the MS.
Spin Independent ADM:

Scatters primarily with post-MS helium.



Parameters
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Parameters

0 No DM

N DM 0.4 F B — {1 Sun’s conditions

10° ~ Highest reasonable



MESA

Modules for Experiments
in Stellar Astrophysics

We use MESA to model the evolution of
stars in varying DM environments.

0.8 < M, /M, < 5.0

0<Tp <10°
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‘EDI\/I‘ % e-nuc

destabilizes the
core..

.. causing oscillations in burning intensity and extent (along
with many other variables)..

..until it finds a new stable structure, with the core
supported by electron degeneracy pressure.



log (L/ L@)

Stellar Tracks

s =100

T5.0

t
w
ot

Stellar Mass [Mg)]

p—
o

0.8




log (L/Lo)

W Star Cluster
Isochrones
_ 3.5 M,
9.18 Eg» 1.0 hA(D

L5 §

42 41 40 3.9 3.7 3.6 3.5

3.8
log (T /K)



log (L/Lo)

. 10.15
OT
I'p=10°
3.0t 9.80
2.5
9.5
—
—
201 >
~
3
9.18
<
15 g
S
~
=
S
.86
104 —_
S—
en
2
0.5 8.54
0.01
18.22
—0.5
} : " L =+79
4.2 4.1 4.0 3.9 3 3.7 3.6 3

Star Cluster
Isochrones

3-5 M@

1.0 Mg

Populations in high
I's environments
look older!



Conclusions

ADM predicts DM with properties that result in
effective energy transport in stars.

These effects may be observable in star clusters that
are in high density and/or low velocity DM
environments.

There is more parameter space to explore (e.g.
mass/cross section, spin independent models, self-
interacting models).
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