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The tool: cosmological simulations

Thursday, 9 January 14



Ultraviolet Luminosity Functions Dayal et al. 2013
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The LBG UV spectral slopes
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Dunlop et al. 2013 Salvaterra, Ferrara, PD, 2011,

MNRAS, 414, 847

Negligible (no) contribution from Poplll stars even at z~7, 8 in galaxies
detectable with JWST (HST).
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Assembling high-z LBGs




Building up the major branch mass
Dayal et al., 2013
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Progenitors of largest z~6 LBGs start assembling first with progenitors of smaller
systems forming at progressively lower redshifts.
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The major branch mass buildup: SF or mergers?
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At any z, most major branch mass built up by star formation in the major branch with
mergers contributing tiny amount to the total mass.
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A common story: stochastic SF

Log(M*/Meyr‘l)

I
4]
III|IIIIIIIII IIIII|||_LJ_||||||IIII?Illlllllll.l_illlll

!

:E:

Eii'i"'i"iiiiiiiiiiiiiiiiffl||||||||||||||||||||Efi
- M., ¢=107M, = M., ¢=10""M, =
Br",l‘/Y‘TI\l,\l\‘h‘l||‘|||||||||||§§||||H~/|\"W||||||||||||||||§§|
T BN REC R RN RN
M., g=10°M, = M., g=10%M,

3 =

M., ,_g=10995M

_LIII|IIIIIIIII|I IIIIII_LJ_||||||IIIIIII|I TTTTTT

llllllllllllll

_I.III|IIIIIIIII|II II|||_LJ_||||||IIIIIII|I ITTTTT

———
_— |IIIIIIIII|

LI

|IIIIIIIII|
J.III|IIIIIIIII|IIII|| _LJ_||||||IIIIIII|I II|||.LJ_|||||||IIIII TTTTTTTT

I

8

10 12 14 16

8 10 12 14 16
Z

8 10 12 14 16

Dayal et al., 2013

Thursday, 9 January 14




Building up the major branch luminosity
Dayal et al., 2013
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Galaxies at the bright end gently build up their luminosity i.e. a positive luminosity
evolution while galaxies at the faint end undergo a positive and negative luminosity
evolution as they brighten and fade
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The evolving UV LF: density + luminosity evolution
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e Evolution of the bright end solely due to an increase in the luminosity

e Evolution of the faint end due to an evolution in both the luminosity and number density
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The story of high-z galaxy assembly:

IZ Rate of stellar mass assembly increases with
decreasing redshift from z~12 to z~6.

IZ Majority (~90%) of stellar mass of z~6 LBGs
assembled by star formation in the major branch, with
only 10% brought in by mergers.

M UV LF evolution depends on luminosity range probed:
- genuine physical luminosity evolution at bright end
- faint end is a mix of positive and negative luminosity
and density evolution.
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