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Galaxy A1689-zD1:
~700 million years
after the Big Bang
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Structure formation in the CDM universe

Small scale problems
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The feedback problem
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‘What is feedback

e Stellar feedback
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Dark matter: NFW profile
Stars: 1% of total mass
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Shen et al. 2014

They present results from a fully cosmological, very high-resolution, ACDM simulation
of a group of seven field dwarf galaxies with present-day virial masses in the range Mvir =

- 4.4x10°8—3.6x10"10 Msun.

The zoom-1n simulation was performed with the parallel TreeSPH code Gasoline
(Wadsley et al. 2004) ina QM = 0.24, ,h=0.73, 08=0.77, and Qb = 0.042 cosmology.

The high resolution region, about 2 Mpc on a side at z = 0, was embedded in a low-
resolution dark matter-only periodie box of 25 Mpc on a side.

[t contains about 6 million dark m a an equal number of SPH particles, with
particlé masses of m_DM = 1.6 X ) de m_SPH = 3.3 X 10°3 Msun,
respectively.

The gravitational spline softening l
was fixed to & =86 pc (physical) . In hlgh ens
allowed to shrink to 0.1 & to ensure that
small scales.

llisional and collisionless particles
ity regions the gas smoothing length is
lynamic forces are well resolved on

The simulation includes: *
collisionless dynamics(dark matter and stars) and gas dynamics (SPH)
metal-dependent radiative cooling : .
uniform UV background

star-formation recipe based on a high gas density threshold (100 atm/cc)
blastwave scheme for supernova feedback.
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Figure 5. Bursty star formation histories of the simulated dwarfs. The specific
star formation rate (sSFR) is plotted against lookback time.

(A color version of this figure is available in the online journal.)
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850um flux image

0.1Gyr 0.3Gyr
LAE phase

1.0Gyr | 0.5Gyr

LBG phase

Cell size ~0.13" ALMA — 0.01” Yajima et al. 2012
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