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Protoclusters @ z=4.0
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The Simulations: Magneticum

www.magneticum.org
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Simulations: Overview
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Simulations: Overview
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The Simulations: Magneticum

www.magneticum.org

 Modified SPH version
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Web-Portal:

c2papcosmosim.srv.lrz.de

Ragagnin et al., 2017
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Magneticum Box2b-Simulation:
640 Mpc/h,

¥

- 500 Mpc/h,
mDM (Mo/h) = 8'108
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Protocluster in Magneticum
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Protocluster in Magneticum
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Protocluster in Magneticum
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Protocluster in Magneticum
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’ AgNE T'EUM

Protocluster in Magneticum
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Protocluster in Magneticum
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Protocluster in Magneticum: Area on Sky @w
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Protocluster in Magneticum: Area on Sky @w
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AGNE“[UM
Gas mass versus Star Formation Rate @w

Star formation rate in Magneticum lower
than in observed Protocluster galaxies by

a factor 2
Either star formation at
higher redshifts larger,
or star formation more
Magneticum .
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AGNE“EUM
“ Stellar Mass Function @@ﬂ
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’ AgNE T'EUM
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Star formation main sequence well
reproduced by Magneticum even at z ~ 4

Star formation more
bursty than in our
model!

See also Bassini et al., 2020 for
SFR in simulated protoclusters
from DIANOGA and his Poster
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S17: Santini et al., 2017: Hubble frontier field, 6 >z > 1.3
P18: Pearson et al., 2018: Herschel-SPIRE, 6 >z > 0.2

G10: Genzel et al., 2010: Galaxies with 4<z<1

L19: Leung et al., 2019: HXMMO05

G19: Gomez-Guijarro et al., 2019: HELAISS02, HXMM?20 (z = 2:6), CLJ1001+0220
P18: Pavesi et al., 2018: CRLE

H19: Harikane et al., 2019: Silverrush
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Protocluster in Magneticum: Evolution @@ﬂ
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Protocluster in Magneticum: Evolution @@ﬂ

Magneticum Colored lines: Magneticum Protoclusters
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SPT - Shade: Magneticum Most Massive at each redshift
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Protocluster in Magneticum: Evolution @@ﬂ
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Protocluster in Magneticum: Evolution @@ﬂ
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Protocluster in Magneticum: Evolution
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Protocluster in Magneticum: BCG Assembly
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i BCG
BCG - BCG PCl Contribution
BCG PCL contr. - PCl not in BCG

====PCL notin BCG

See also Rennehan et al., 2019 for BCG formation in Simulations and his Poster




Protocluster in Magneticum: Cosmology Test
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Protocluster in Magneticum: Cosmology Test

og most important for slope of M,,;,--z
relation.

Singh et al., 2019
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Summary & Conclusions

Massive protoclusters like SPT2349-56 can be found in Magneticum at z ~ 4.3 .
Number of member galaxies, phase-space properties, spatial distributions, and cold gas
properties are well captured by the simulation.

Star formation rates are too low, but gas mass and star formation main sequence are

well captured even at high redshifts.
Star formation more bursty than included in our model!
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