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Details of the simulations

Parallel chemo-dynamical galaxy evolution code
Tree N-body —Dark Matter & stars:

of
8‘+v V=0

df _of o 9P of _

potential @ is the solution of Poisson’s eqgn:

Vid(r,1) =47rGIf(r,v,t) dv




ion simulations

h resolut

Hig

Select a galaxy sized
dark matter halo




Credit: A Kravtsov, A. Klypin
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Hydrodynamical simulations

Parallel chemo-dynamical galaxy evolution code
Gas: Smoothed Particle Hydrodynamics (SPH)

Nyeigh O
pr)= > miW(r—rjl.h)
j=1




Details of the simulations

Parallel chemo-dynamical galaxy evolution code
Gas: Cooling Rates

=

A




Details of the simulations

Parallel chemo-dynamical galaxy evolution code
Gas: Star Formation

Star Formation Rate- oc p!-

Kennicut-Schmidt law (empirical)




Details of the simulations

Parallel chemo-dynamical galaxy evolution code
Energy Feedback

mW(r; —rg|, hsy) AE

AE! i = N
2j=1 ij(lrj —rs|, hs)




Details of the simulations

Parallel chemo-dynamical galaxy evolution code
Energy Feedback

Supernova Blastwave McKee &
Ostriker 1977 see Stinson et al. 2006

m;W(|r; —rs|, hs) AEsN
ZIJLI ij(lrj — Isl, hs)

R — 10174EO1 n0016P 020pc

AEgNn; =

Esx =10 erg, no is the ambient hydrogen density

Py = 10*Pok~" where Po is the ambient pressure
k is the Boltzmann constant

f — 106 85E2132ng 34P—0 .70 y




Details of the simulations

Parallel chemo-dynamical galaxy evolution code

metal.ene's}-lg\‘fnt: H,He, O,Fe,C,N,Si,Ne,Mg
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The angular momentum “problem”
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Simulated rotation curves
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Let us “tune” (couple) feedback to match the CGM of observed galaxies
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Matching Observed Scaling Relations
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MaGICC: Mass distribution of all components
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Rotation Curves & Dark Matter Profiles
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Inner slope dependence on M,,/M, .,
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Profile shapes paramatarised by M*/Mhalo
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A double power law profile
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Rotation Curve Shapes: Variation
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Rotation Curve Shapes: Variation
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Conclusions

The allure of CDM is its ability to self-consistently
explain a large number of observed galaxy
properties, many of which are independent



