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SW + VS + the Millenntum Machine@RZG, ~2005
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The Millennium simulation was run on the Regatta supercomputer of the
RechenZentrum Garching, finishing in 2004

REQUIRED RESOURCES

1 TByte RAM needed

32-way Regatta Node
16 X  51cByte RAM

512 CPU total

CPU time requirement
330.000 processor hours

27 days on 512 CPUs/16 nodes

38 years in serial

~ 6% of annual time on total
Regatta system
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c.f. Illustris-TNG50 on Hazel Hen at HLRS, to finish in 2019
~16,000 cpus, ~130,000,000 cpu-hrs, ~85 Tbyte RAM
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High resolution and large
volume, together with
galaxy populations, enable
study of the formation and
evolution of rare objects —
here potential z=6 QSO's
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Also as a function of galaxy properties.
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The box 1s (just) big enough
to look at the BAO feature
in the galaxy distribution —
1.e. to do “cosmology”
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simulations
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Effect of feedback on the Luminosity Function
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Effect of feedback on the Luminosity Function
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Stellar mass functions

0 E & Observations used in MCMC
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The most recent public versions
of the galaxy formation models
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1 mass functions and quenched
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adopt a Planck cosmology
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Henriques et al 2018
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They predict the evolution of galaxies with 8 < log M, < 12 subject

a) to the observational constraints over 0 < z < 3
b) to physically consistent growth in a Planck ACDM cosmology

This example shows growth of the central galaxy in a small z = 0 cluster
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Projected mass distribution around Locally Brightest Galaxies
as inferred from galaxy-galaxy lensing observations
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After parameters are set to fit the
evolution of galaxy abundances
and passive fractions, galaxy
clustering provides a parameter-
free test of the ACDM paradigm.

Here the DM mass distribution
around Locally Brightest Galaxies
1s tested over 3.0 dex in radius
and 1.5 dex 1n stellar mass



Defining the cosmic web at high resolution

— S M/Miot — Mpaz/Miot Busch & White 2018
- Z V/Viﬂi _ V;na:r/l/rtot

Use the 1019 particles in the Millennium
Simulation to build a Voronoi tesselation

Define m/V as the density of each cell

Define objects as connected sets of cells
with density exceeding p,

Asp, ./ (p) dropsfrom 10to 5 the
largest object percolates

™, 1| For p, ./ (p) =5 itcontains 35% of all

101/ ” 107 mass but fills only 0.6% of the volume
Pthresh P
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Bias as a function of mass and saddle point density

Millennium data: p from Voronoi tesselation
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Halos in the 20% tail with the
smallest saddle point density
are uncorrelated with the mass
density field for halo masses
like those of galaxies.

Hence, b, = 0!

]

Halos 1n the 20% tail with
highest saddle point density are
much more strongly biased than
typical halos

Strongest known assembly bias
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astro-ph/1808.09516 [abs, ps, pdf, other]:

Title: Magnification bias in the shear-ratio test: a viable mitigation strategy
Authors: Sandra Unruh, Peter Schneider, Stefan Hilbert

Comments: 9 pages, 7 figures

astro-ph/1808.10051 [abs, ps, pdf, other]:

Title: Improving Hickson-like compact group finders in redshift surveys: an
implementation in the SDSS

Authors: Eugenia Diaz-Gimenez (1), Ariel Zandivarez (1), Antonela Taverna (1,2) ((1)
IATE/CONICET/UNC - OAC/UNC - (2) FaMAF/UNC)

Comments: 17 pages, 8 figures, 8 tables. Accepted for publication in Astronomy &
Astrophysics. Tables D1 and D2 will be available in electronic form at the CDS via
anonymous ftp to cdsarc.u-strasbg.fr (130.79.128.5) or via this http URL or this https URL

astro-ph/1809.01154 [abs, ps, pdf, other]:

Title: The origin of the mass scales for maximal star formation efficiency and quenching:
the critical role of Supernovae

Authors: Bruno Henriques (ETH), Simon White (MPA), Simon Lilly (ETH), Eric Bell
(Michigan), Asa Bluck (ETH), Bryan Terrazas (Michigan)

Comments: 12 pages, 8 figures, submitted to MNRAS

astro-ph/1809.01274 [abs, ps, pdf, other]:

Title: HOLICOW - IX. Cosmographic analysis of the doubly imaged quasar SDSS
1206+4332 and a new measurement of the Hubble constant

Authors: S. Birrer, T. Treu, C. E. Rusu, V. Bonvin, C. D. Fassnacht, J. H. H. Chan, A.
Agnello, A. J. Shajib, G. C.-F. Chen, M. Auger, F. Courbin, S. Hilbert, D. Sluse, S. H.
Suyu, K. C.Wong, P. Marshall, B. C. Lemaux, G. Meylan

Comments: 30 pages, 17 figures, submitted to MNRAS

astro-ph/1809.06026 [abs, ps, pdf, other]:

Title: Starburst galaxies in semi-analytic models of galaxy formation and evolution
Authors: Lan Wang, Gabriella De Lucia, Fabio Fontanot, Michaela Hirschmann
Comments: 16 pages, 11 figures, submitted to MNRAS

astro-ph/1810.05173 [abs, ps, pdf, other]:
Title: Morphological evolution and galactic sizes in the L-Galaxies SA model
Authors: Dimitrios Irodotou, Peter A. Thomas, Bruno M. Henriques, Mark T. Sargent




This Millennium continues to be a success...

... SO0 on towards the next generation
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