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Motivation: Making simulations useful for future high-dimensional problems

e |f we want to directly use simulations for ...
e Probing more beyond ACDM parameters, or

 Marginalizing the subgrid astrophysical effects through hydrodynamical simulations.

e |t's useful to use emulator approach.

e — But emulator needs tons of simulations to fill up the high-dim parameter space
(computational bottleneck).




ldea: Multi-fidelity emulator
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Use tons of Low-Fidelity to interpolate the parameter space,
use a few of High-Fidelity to correct the resolution.

Ho-Bird-Shelton (arXiv: 2105.01081)
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ldea: Multi-fidelity emulator (Analogy)
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Idea: Many Grad Students + A few Professors
= minimize the cost and maximize the accuracy.

Ho-Bird-Shelton (arXiv: 2105.01081)
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MF-Emulator: lllustration for cosmo!ogic%:simulations
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 MF benefit: Easier to fill up the hyperspace

MF-Box (Ho-Bird-Fernandez-Shelton; arXiv:2306.03144)
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PRIYA simulation suite for Lyman alpha forest

Martin A. Fernandez
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PRIYA (Bird-Fernandez-Ho-Qezlou+; arXiv:2306.05471)
eBOSS reanalysis paper (Fernandez-Bird-Ho: arXiv:2309.03943)
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Goku simulation suite for 11D emulation |

Gravitational clustering Over k in an Ultra-high dimensional parameter space (UCR)

e Wow CDM + Z m, + N + Og + warm-DM
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Yang-Bird-Ho: in prep.




Summary

 Multi-Fidelity: New emulator design to efficiently expand emulator’s
dimensionality

e PRIYA-MF: a hydro sim suite for Lya forest include both astro+cosmo
parameter covariance

e Goku-MF: a DM sim suite for beyond ACDM cosmology emulator

MF-Emulator: Ho-Bird-Shelton (arXiv: 2105.01081)

MF-Box: Ho-Bird-Fernandez-Shelton (arXiv:2306.03144)

PRIYA: Bird-Fernandez-Ho-Qezlou+ (arXiv:2306.05471)
PRIYA-eBOSS: Fernandez-Bird-Ho (arXiv: 2309.03943)

Goku: Yang-Bird-Ho: in prep. 8




