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Big Bang Expansion

13.7 billion years
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Ishiyama+ 2009, 2012, 2022
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® Massively parallel TreePM code
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Next generation mock galaxy/AGN catalogs
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Big numerical challenge

DM only simulations Hydro simulations

Uchuu: A Suite of Large vOlume and Ultra-high Resolution Cosmologlcal N-body Simulatlons

Jomoaki Ishiyama, Francisco Prada, AnatolyA. Klypln Manodeep Sinha, R. BentonMetcalf, Eric Jullo, Brino Altieri, Sofia’A. Coray
Oarren Crotdn, Sylvain de ls Torre, Da vid £.'Mitlan-Calerg, TairaOogi, José Ruedas; Cristiaq A. Vega-Martinez
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Uchuu high-resolution images:
http://hpc.imit.chiba-u.jp/~ishiymtm/UchuuPress/
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« v2GC, SAGE, SAG
« UniverseMachine, HOD, SHAM

Core member
« Bruno Altieri (ESAC) *

- Sofia Cora (La Plata) *

« Darren Croton (Melbourne) *
« Sylvain De la Torre (Marseille)
« Tomoaki Ishiyama (Chiba) **
 Eric Jullo (Marseille) *

« Anatoly Klypin (Virginia) *

« Ben Metcalf (Bologna)
 Julia F. Ereza (Granada)

« Taira Oogi (Chiba)

« Francisco Prada (Granada) **
« Manodeep Sinha (Melbourne)

« Cristian Vega (La Serena)
« and many other collaborators
** Co-Pl, * core board




Worldwide collaboration based on simulations
conducted on Japanese supercomputers
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S Nl ; : >3 micro-Uchuu 640°
Y S SEONEERREE Shin-Uchuu  6400°

ERAFFE= 12,8003 =
2,097,152,000,000

| ' |-[ = i“ﬂh[‘ ; = P . , Mychuu = 3.27x 108 Msun/h
I . ; s AN s Mshinuchuu — 8.97 x 10° Msun/h

e/h

Aterui-1l @ CfCA, NAOJ D& L
CPU(40,00007)% L\ 58 A Planck Cosmology

= | T3 X(50snapshots):
. Sl | HIF:-2PB
W - . P  Merger tree: ~30TB (HDF5)

* _  0.5Mpc/h

.
|

64 x larger volume,
3 X better mass res, compared to

Millennium Run
(WMAP1 cosmology)

Uchuu smfulati.

Ishiyama et al. 2021 MNRAS




merger tree

v2GC-H2: Ishiyama+2015
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T —42 3B (merger tree)
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merger history D1&EiE

* num_prog
. progenitor DX

- desc_id
- Breadth_first_ID
- Depth_first_ID

 Last_mainleaf_depthfirst_ID
 Main branch ®&#1®/\O0— 1D

 Tree _root _ID
- R /\O—ID
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http://skiesanduniverses.org/Simulations/Uchuu/

DR1

« Uchuu (~100TB) released on July 28th, 2020
« Rockstar halo/subhalo catalogs (including Vpeak, Vacc, Mpeak)
« No mass cut (36 TB)
 Only halos/subhalos with M,,,. > 101! Msun/h (5.5 TB)
 Only halos/subhalos with M,,,. > 1012 Msun/h (508 GB)
« Merger trees (26 TB)
« Random sample of particles (0.5%, 320GB/redshift, Gadget-2)

 Shin-Uchuu (~16TB)
« Rockstar halo/subhalo catalogs (including Vpeak, Vacc, Mpeak)
« No mass cut (4.3 TB)
 Only halos/subhalos with M,,,.>10° Msun/h (189 GB)
« Merger trees (2.7 TB)
« Random sample of particles (1.6%, 131GB/redshift, Gadget-2)

HDFS5 files are provided
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particle
ERS cosmology halo merger data reference
(Gpc/h) (Msun/h) finder tree public

Uchuu  12800° 3.27e8  Planckl5  Rockstar cort':;’et:“t GreeM Ishiyama+ 2021
Darksky 10240° 8.0 3.9e10  WMAP9  Rockstar no /A 2HOT  Skillman+ 2014
Euclid

126000  3.78 2.4e9 Planck15 ROC';Star no X FAD Potter+ 2016
flagship - GRAV3
Outer
_ 102400 3.0 1.9€9 WMAP7 FoF w/o A HACC  Heitmann+2019
Rim Subhalo

BRN~PRE = aL—> 3y
e.g., GLAM (Klypin+2018), Aemulus (DeRose+ 2019),
Dark Quest (Nishimichi+ 2019), Quijote (Villaecusa-Navarro+ 2020),

AbacusSummit (Maksimova+ 2021)



Application

Ishiyama et al. 2021, MNRAS, 506, 4210
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App[ication Ishiyama et al. 2021, MNRAS, 506, 4210

mass- concentratlon relatlon
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pplication Moline, Ishiyama et al., 2021, arXiv: 2110.02097
Subhalo demographlc o el
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Uchuu + v2GC (New Numerical Galaxy Catalog)
S o Oogi et al In prep

L z=0.0
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ncTwns
« MCMC parameter fitting

Aird+ 2015
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(z<6.0) ZH 1R

Uchuu-v2GC galaxy/AGN
catalogs are going to be
publicly released soon.
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Ishiyama et al. 2021, MNRAS, 506, 4210

Summary and future
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« DRIELT,/\AO—HI7N\O—DHEHZOYT. EFRHE.
WFT—R. @Y —JL (python) Z2F L 7= (~125TB)
« http://skiesanduniverses.org/Simulations/Uchuu/
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