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Foreground Galaxies Survey

5 Well explained by foreground data
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Cosmological Hydrodynamic Simulation Data

CROCODILE: GADGET3-0Osaka SPH simulation
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DM-z relation

Grid data : 100 MpcBox
Boxresolution: ¢ v @ubes
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"(Q Constraints
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DM v.s. Impact parameter (100 Mpc)

Connor: FRB 20220914A (Hosp 18 0¢)
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Redshift evolution of)
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Zoomin analysis for host galaxy
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Significant source contribution to FRB DM and RM
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Evolution of FRBF-
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Previous Work on SNIRRB (EBEstage)
P|r02016 A Uniform ISM (constant density,).

_ , $- &£€32 & 0 TTY' Q 32 2 2 EOEIDEU
Fully lonized Ejecta

Yaﬂg&Zhana()l? € 0 Tt"a2Z a (Thinshell approximation

DMgnr (t) =~ 2.6 x 10*nM? E5* t;rz pc cm ™3

Fully lonized Ejecta

A Uniform ISM and wind (z © »et)
A Shocked lonized layel )® 67 (ED)2 2 dgshocked ISM
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Shockedlonized Ejecta
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2.1D-SNR Simulation Code (with Gaku, Herman et al.)
Supernova Remnant and Shock Hydrodynamic&hN (cr-hydro-INE)):

Ellison+17, Pathaude+10, Lee+12,13,14,15, Jacovi+21, Court+21, Kawashima+in prep.

Conservation of Momentum Flux:

poul + Pyo + Pcroo + Puo = p(x)u(x)? + Py(x)

+ Pcr(x) + Py, (x).

A mMiaraupdtream @ H)
A N mmediately upstream @ 1T
A = mmediately upstream @ 1T

Tt , . i
" O0TX7 0 : Ambient Gas Pressure

i . Pressure from any preexisting seed CR protons

Ca Ca €

\\ )\

i 0

i . Pressure ofpre-existing magnetic turbulence

w : Gas pressure at anyw  TTin the precursor region

Ca

w : The pressure from the accelerated protons in the precursc

C

w : Magnetic pressure in the precursor region



Datasets

Table 1. Summary of single-star and binary-stripped progenitor models.

Channel IWZAMS Aﬂ-—fwind AﬂfRLQF ﬂ-iirej ESN ﬂ-frem Fate
(Mo)  (Mo) (Mo)  (Mo) (10°" erg) (Mo)

Single 11 1.64 - 7.83 1.0 1.63 NS
Binary 11 0.70 7.12 1.81 1.0 1.62 NS
Single 30 15.74 - 12.27 1.0 1.99 NS
Binary 30 7.50 10.94 9.85 1.0 1.71 NS

Data sets
0 dzero-age-main-sequence mass
30 dwind loss mass
30 dmass loss from Rhochelobe outflow

©w

U  dremnant mass or compact object mass

(3}

U dejecta mass

(3 () (3

U U 3V 3V 0

Density and wind velocity evolution



DM evolution with different components
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11 My Binary
30 My Single
30 My Binary

DM evolution
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Optical Depth evolution
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DM timederivatives constrained by FRB 190529B

—— 30 M, single
30 Mg binary
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Comparison with analytical model

30 M, Single (Mej=12.27)
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Summary

Probing cosmic baryons from FRB DM analysis based on CROCODILE simulation:
A Constructec data using CROCODILE dataset
(Fiducial) and NoBH)
A Examined the DMb relation for foreground galaxy contibution
A Estimated the intrinsic evolution by deducting halo gas.
A DM distribution of In diffenrt types and locations

Local FRB Environments and DM Evolution based on SNR simulation analysis:
A DM andt evolution of 11 and 200 s progenitors in both and channels.
A DM contribution from different channels.
A $- IS dominated by the and CSM matters in later time.

A FRB 20190520B In all cases and give different DM constraints



Cosmologybased on high-redshift FRBs

AGN effects:x ¢ T

Caleb+2025
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Inside-out reionization
scenario:
A Traditional
A Stellar sources or
o proto-galaxies
5° A CGMP IGM
A Slow

o outside-in reionization
\X .
o scenario:
A Denseregion
(self-shielded)
A AGN-driven (Quasar)

_ A IGMP CGM
Neutral hydrogen abundance during A Fast

Reionzation era

Oku & Cen 2025 FRB DMz relation will be

significantly different between
different reionization scenarios

. : ! : : : " C ?
Hydrodynamical simulation at Reionization Era Obser.a  @dpS20000r better telescope?
Oku & Cen 2025 Simulation:



