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Introduction

• The structure of dark ma0er haloes on 
kiloparsec scales is essen5al for tes5ng the 
nature of dark ma0er.

• We can characterize galac5c evolu5on 
using a simple effec5ve model consis5ng 
of two basic types of baryonic
• Adiaba5c contrac5on 
• Feedback

•  Adiaba5c contrac5on (AC) concentrates 
the dark ma0er halos from its ini5al 
distribu5on while feedback may have the 
opposite effect.

• Differences in the numerical methods used 
to solve the hydrodynamic equa5ons, as 
well as differences in the implementa5on 
of the sub-resolu5on physics yields 
dras5cally different astrophysical 
predic5ons.

• We characterize the different sub-
resolu5on models using adiaba5c 
contrac5on.

• We find that there exists two solu5ons: a 
group of simula5on suites (namely 
Vintergatan, TNG-50, Auriga L3) can be 
described, with some sca0er, using AC, 
while FIRE predicts a lower central DM 
density due to the feedback prescrip5on.
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Simulations

• It is essen5al to test if AC can be used to 
model the dark ma0er distribu5on for a 
variety of hydrodynamic simula5ons, we 
chose the following simula5on suites:
• FIRE -2
• Auriga
• TNG-50
• Vintergatan 

• Figure 1 shows face on view of a sample 
FIRE galaxy at z =0.

• A summary of the DM density distribu5on 
in each of the simula5ons is shown in 
figure 2.

• Dark ma0er par5cles are on highly 
eccentric orbits (see (Ghigna et al. 1998)), 

• The conserved quan55es of eccentric 
orbits are angular momentum 𝐽 and the 
radial ac5on 𝐼! =
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• (Gnedin et al. 2004) argued that using 
the value of the mass within the 
average radius of a given orbit is a 
be0er proxy for the radial ac5on 𝑟 ∗
	𝑀( 𝑟̅ ) 

• We implement Gnedin’s adiaba5c 
contrac5on algorithm to model the DM 
distribu5on as follows:
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Adiabatic Contraction Results

• To compare the AC predic5on 𝑀-)
56 to 

𝑀-&
789!( we take the ra5o of the two &,/
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as shown in figure 2. 
• We observe two classes of solu5ons: 

• Vintergatan, Auriga and TNG-50 spread 

between 0.1 < &,/
01

&,-
%&'$(	 < 1.7 with an 

average of 1.4

• FIRE-2 Suite ranges from 0.1 < &,/
01

&,-
%&'$(	< 

3 with an average of 2.5. 
• It is quite subtle to correlate the 

differences in the ra5os to variables that 
describe the stellar feedback in these 
simula5on suites

Conclusion

•  We find that there exists two solu5ons: a 
group of simula5on suites (namely 
Vintergatan, TNG-50, Auriga L3) can be 
described, with some sca0er, using AC, 
while FIRE predicts a lower central DM 
density due to the feedback prescrip5on.

• We will use the observed stellar density 
profile of the milky way to:
• Predict DM density profile
• Predict DM annihila5on flux
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