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Abstract

'Iracking the evolution of massive galaxies and galaxies in clusters
provides insight into the assembly of dark matter structures and
how they form large scale structure in the universe. Here, we study
the color and mass evolution of luminous red galaxies (LRGs) in
clusters to measure their formation history. Using data from the
Dark Energy Survey, we use a large sample of LRGs (~350000) with
photometric redshifts spanning 0.1 <z < 1. We measure apparent
and rest-frame color indices, and estimate stellar masses for each
oalaxy. We track the evolution of galaxies at different redshafts
simply by linking the progenitors of present-day galaxies at higher
redshifts by their comoving number density. The evolution of the
massive galaxies over the redshift range 0.1 <z < 1 13 consistent
with a passive scenario, where most of their growth occurred at
earlier imes. Future work will apply the technique to an even larger
sample.

Motivation

Massive galaxies are important in the ongoing study of the
formation of the universe, and have many unique properties:

* 'Iracers of dark matter (especially in clusters)
* Abundant in the very early universe
* Influential in the formation of large scale structure

Luminous red galaxies (LRGs) are also indicators of overdense
regions 1n space, highlighting the centers ot groups and clusters.

The evolution of these massive galaxies 1s a good marker for the
evolution of the dark matter and filamentary structure in the
universe.

We study two important aspects of LRGs:

* How has the intrinsic color of the galaxy changed over time?

* How has the stellar mass content changed over time?
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Method

Measure rest frame color indices
Estimate stellar masses (mass of stars in the galaxy)
Connect galaxies to progenitors via comoving number density

'Irace progenitor masses and colors across redshift
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Mass Evolution

Progenitor mass evolution, 10'' M .
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Color Evolution
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Evolution of color for progenitors of present day
10" M galaxies for various formation redshifts

Conclusion

The relatively constant increase 1n stellar mass across redshitt,
combined with the flat slope 1n color evolution, indicates that LRGs
have not had any significant star formation activity in the range 0.1
<z < 1. Present day 10! M galaxies at a formation redshift of
z ~ 1.5 have followed a passive evolution scenario. Future work
can elucidate the reasons for the lack of formation.
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