The impact of different feedback processes on the Lya emission and
the circumgalactic medium of high redshift galaxies

ABSTRACT CIV CONCLUSIONS

This poster shows results from different works which explore the effect of feedback processes on the v’ The different statistics of CIV are strongly affected by feedback. All the simulations except for the No Feedback run and the AGN run
galaxies and the intergalactic medium at high redshift. (this latter only at high redshift) agree with the CIV column density distribution function (CDDF).

. : : : : v Evolution with redshift of the CIV cosmological mass density: in the redshift range z = 2.5 — 3.5, our “wind” simulations reproduce the
Firstly, | present the paper Tescari et al. (2011, MNRAS, 411, 826) on the cosmic evolution of the triply observed Q_ (z) evolution, even if with a slightly overestimation, and they perfectly reproduce the observational data around redshift z =

ionized _Carbon_ (CIV) in h_igh'reSQIUtion _hydrOdynamiC _SimUIationS_, where we inveStiga_te the proper’.[ies 2.25 + 0.25. At lower redshift we found a decreasing trend at variance with the increasing trend shown by the observational data. In the
of CIV in the intergalactic medium using a set of high-resolution and large box-size cosmological AGN case the trend is nearly constant at low redshift and in better agreement with data.

simulations of a ACDM model. v’ At all redshift considered, the CIV Doppler parameter distribution is in good agreement with the observational data. The No Feedback

Then, | present 3D resonant radiative transfer simulations of the spatial and spectral diffusion of the Lya and AGN feedback simulations (the latter only at high redshift) result in distributions shifted towards higher b_  than the observed ones.

radiation from a central source in the host galaxies of high column density absorption systems at z~3: v We explored the correlated CIV-HI absorption, considering systems of lines in which CIV and HI are physically dependent. At the two

Barnes. Haehnelt. Tescari and Viel (2()11 MNRAS in press) The radiative transfer simulations are redshift considered both our reference runs and the observational data of D'Odorico et al. (2010) roughly follow the fit proposed by Kim et
’ n ’ [ ’ ] ] I. ] [ i i i i i _2

based on a suite of cosmological galaxy formation simulations which reproduce a wide range of B il atons shoviaslightly steeper trend in the range log N, (cm™) < 16.

observed properties of Damped Lya absorption systems (Tescari et al. 2009, MNRAS, 397, 411). v Galactic winds feedback starts to be active at high redshift, but moving to lower redshift, also the AGN feedback becomes effective.

v Feedback appears to be a crucial physical ingredient in order to reproduce statistics of metal absorption lines.

v Momentum-driven wind simulation reproduces best all the different quantities explored in this work.

SIMULATIONS
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=2 A modification of the Lagrangian SPH code GADGET-2 (Springel 2005) with a self-consistent implementation

of the metal enrichment mechanism (Tornatore et al. 2007). Lya = resonant transition in hydrogen =7 very large  » photons undergo many scatterings = diffusion both

=» The Eulerian AMR code RAMSES (Teyssier 2002). In frequency and space. We have selected three representative haloes at z=3 from simulations with different
galactic wind feedback prescriptions: Strong and Weak energy-driven Winds (SW and \WW), Momentum-Driven
Simulations were run in parallel on different Supercomputers: Winds (MDW) and a simulation with No Wind (NW).
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Conclusions:

The haloes contain a mixture of inflowing and outflowing gas. As a result, the angularly-averaged spectrum typically shows two peaks,
1 the relative strength of the red (blue) peak being a reflection of the relative contribution of outflow (inflow). The separation of the two
is mainly governed by the central HI column density.

Civ CDDF at 7 = 3. Left-hand panel: part I. Right-hand panel: part II. Data from D’ Odorico et al. (2010). redshift 7 = 1.5.
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different wind implementations lead to significantly different central HI column densities as well as different radial motions of the
h are reflected in different spectral shapes of the Lya emission.
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125 . .;{'fi" - il _ ISsion region is larger and smoother than the cross-section for damped absorption (NHI > 2 x 10 cm™). Lya photons escaping at
120} “Dm m}; i AR lluminate regions of protogalaxies that would be probed by absorption line spectra with column dens. down to N ~ 10" cm™.
s} No Feedb. 1 W ' 2ctra show considerable variety for the same halo viewed from different angles. A typical line profile is double-peaked with
- = : s dominating. The separation of the peaks decreases with increasing distance from the central, dense regions of the halo.
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eraged surface brightness profile is most sensitive to the column density of the gas at the centre of the haloes which in
210 the feedback from galactic winds. The more efficient feedback implementations result in reduced column densities
efore reduced diffusion in frequency space and narrower spectral profiles.
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calculated considering the CDDF Qcw(z) = . AY
of the CIV absorption lines: Perit

-Driven Wind model our simulated emitters show encouraging agreement with the properties of the Rauch et al.
S further corroborate the suggestion that these are the long-sought host population of DLAs.

galactic haloes extracted from cosmological simulations. Now, we want to simulate single
study the effect of merger on the star formation rate.
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