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Initial condition derivation
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The BORG model
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2563 parameters / 5123 tracing particles
(so ~low res for current cosmological simulation standards)

20 timesteps of Particle-Mesh
RSD at particle level



The BORG model
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Empirical bias model :
Dark matter ↔ galaxy abundance



The BORG model
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2M++ compilation



Halo bias model in BORG

Neyrinck et al (2014, MNRAS)

● Based on fit in halo mock catalog

● Similar phenomenology to HOD modeling

● Power-law at low masses

● Sharp truncation in cosmic voids

● Mathematical model with 4 parameters

https://ui.adsabs.harvard.edu/abs/2014MNRAS.441..646N/abstract


The 2M++ compilation
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The SIBELIUS-Dark simulation
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Sibelius-Dark run

SIBELIUS-Dark :
A resimulation of the nearby 
Universe (<200 Mpc)

Simulation configuration
● Code simulation SWIFT (Schaller et al 

2018)
● Planck like cosmology
● Dark matter only
● L = 1 Gpc
● Simulation “Zoom” pour <200 Mpc
● N = 50783

● 4489 cores
3.5M CPU-h

McAlpine et al. (2022)



Some famous galaxy clusters

2M++ galaxies



Semi-analytic galaxy formation model: Galform

Lacey et al. (2016)

● Initial mass func. for stars: quiescent ≠ starbursts

● Number counts of sub-mm selected galaxies

● Tested with observational data
● z=0 to z=6 
● Wavelengths from far-UV to sub-mm

● K-band luminosity function and stellar mass function



Some oldies: the CfA great wall & Coma cluster

Which one is the real one?



Some oldies: the CfA great wall & Coma cluster



Some diagnostic on local luminosity function / Black Hole

K-band luminosity function and stellar mass function Black hole / Bulge mass



Apparent magnitude luminosity function is alright



Galaxy redshift selection 



Milky way and M31



What about problems?
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Halo mass function… not 100% there



Local void ? Or not ?



Local group motion: something hidden in the IC



How to get the data
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Conclusion
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Conclusion

● Sibelius-Dark recovers the spatial galaxy distribution from nearby Universe
● Optical properties are fairly simulated with Galform
● Reproduce a Gaia-compatible M31/MW pair at right place

● Cluster masses in general good agreement with other observables
● K-band/ stellar mass function still problematic

● Halo mass function biased at small masses
● Some defect for the local group velocity
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