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Low baryon fractions in MW Dwartfs
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Goals

® Understand the physics regulating star formation in
low-mass halos (Mhaio ~ 10 Mo)

- ® Test the relative importance of reionization and
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Simulation Set-up

® Enzo - Adaptive Mesh Refinement (AMR) code
® |55x10”Mo atz =0 in isolated environment

® 4 comoving Mpc h'! cosmological box with 2 nested refinement grids
(Mdm = 5353 Mo)

® Adaptive refinement based on dm & gas density (|2 levels, AXmin = | | comoving pc)

® Non-equilibrium H> cooling (Anninos et al. 1997, Abel et al. 1997)

® Metal line cooling & heating rates (Smith et al. 2008)
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Timing of UV background
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Reionization vs. SN feedback
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Metallicity

there are issues

We see metal ... but our star
enriched SN particles are
driven winds... too metal rich!

R10 R10-earlyUV

Mot /Mg 1.55 x 10 1.55 x 10

M, /Mg 1.43 x 10° 1.16 x 10°

200 (kpC) 23. 23.9

r1/2 (pc) 704 213
My 9 /Mg 3.05 x 107 3.86 x 10°
M300/Mg 7.53 x 10° 7.41 x 10°
o1/2 (km/s) 7.83 8.30

(2/Z0) (median) | 051 | | 006 ]
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Observables

® Stellar Mass or Luminosity compared to 0 or Madyn

® Back of the envelope:L ~ M« x (2 Mo/Lo)!' ~7.3x 10,58 x 10*Lo

© M/L~85,133 Mo/Lo Wiinrin

® The velocity dispersion of the stars w/in ri2. 0 ~ 8 km/s

® Compares favorably to ultrafaints & low luminosity classical MWV dwarfs (Walker et al.2009)
® Star Formation History

° SFHs of ultrafalnts are dominated by old populations. Weisz (see talk) fi fnds some extended
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Observables

® Stellar Mass or Luminosity compared to 0 or Mayn
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® Back of the ¢

e M/L~8513
® The velocity 2RIk
fs (Walker et al.2009)

® Compares fa

® Star Formati

Temperature

® SFHs of ultr: finds some extended

star formati
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® Stellar Meta
® Our star pa rof 10

® Gas Mass

Redshift

® Our halo has no cold gas at redshift 0. Gas content of MW dwarfs is observed to be highly
dependent on environment (Grcevich & Putman 2009), which we don’t probe in our models.



Conclusions

We have performed a series of high resolution, cosmological simulations of
the formation of a low-mass dwarf halo

We find that our halo forms hierarchically, with multiple star forming
progenitors at high redshift

The timing of reionization can produce a difference in stellar mass of an
order of magnitude

The UV background and SN feedback work together to suppress star
formation; the UV background by suppressing the overall gas fraction, and
SN b de stroying elf—sh elded dense 8S
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