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Simulation-based approach to the Early/Late Universe

Yuichiro TADA (AO1) UFukui



e |nvisible & cold matter

e Particle or not...7

.« Accelerated expansion of early U.
18l ¢ Really happened?
.« What drove inflation?

B ESA - C. Carreau (modified)
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Prim. BH as DM
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How many? PXPerimenta) Togy

Yoo, Harada, Garriga, Kohri
Fumagalli, Garriga, Germani, Sheth
Pi, Sasaki, Takhistov, Wang

Biagetti, De Luca, Franciolini, Kehagias, Riotto
Young
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| attice of Inflation

Standard Lattice (e.g. InflationEasy by Caravano) Full GR by Giblin

No Metric PTB.
- cheep - most precise
- based on public code .
(LATTICEEASY, CosmoLattice, ..) A T SPEISIVE

- no control param./monitor for ansatz - not public

STOchastic LAttice Simulation — SF=Sy-

- ‘ Locally FLRW : : =)
i Z . U 2 452 1 2 e 2W(EX) 12 =W - v
Random Wﬂlk as SUPETH EFT T.ML;ata Y. Mizuguchi ds®=—dt" +a (t)@ 4 X)dX P, Saha Y. Urakawa
- controlled by cutoff param. — monitor by momentum const.

_ perturbative at UV - similar to STOLAS but non-ptb. for ¢y

- practically UV must be solved a priori - gravity at UV is not consistent
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STOchastic LAttice Simulation

Mizuguchi, Murata, YT ‘24
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Correct b
hrobabili

Importance Sampling for PBH

Importance Sampling

see, e.g., Jackson+ 22

to add large noise intentionally and
sample rare objects intensively.

ne histogram by estimating the

apply the numerical-

y of such large noise.

relativity-based criterion
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M=158x10"¢g = 0.846 x 10¥ g

Xz, =037 /fg — 0.409
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STOLAS in hybria

“Stochastic Reconnection” of topological defects

Murata & YT 26

N = 4f02 l// . Zz a l// . 0(2)

Simulation-based approach to the Early/Late U. Topological Defects in Hybrid Yuichiro TADA 9 /13



DESIBAO + SNe

Time-evolving Dark Energy

Chevallier—Polarski—Linder
w=w,+w,(l —a)

phantom: ppg > 0
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PDE

PDE

Transitional DE

Wy a2 a
W =

phantom: ppp > 0

Resonant DE
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DESIBAO + SNe

Time-evolving Dark Energy W= N
| o PDE Transitional DE
Chevallier—Polarski—Linder
(1 ) Wy a2 a
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Yoshioka, Ichiki, YT, Terada ‘26
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Resonant [DE

Yoshioka, Ichiki, YT, Terada ‘26

f=10"3Mp, a=0.9020
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Summary

Why not simulate the universe more?



