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Shull et al. (20]2) Galaxies ~ 7% CGM ~ 5%

IGM ~ 82% Cold Gas ~ 2%

ICM ~ 4%

Total ~ 18%

The IGM contains most of the baryonic matter



The “Missing Baryon” Problem

WHIM (OVI)
17 £4% missing
29+£13%

WHIM (7L%/o<)

14+
galaxies
= 7+£2%
photoionized

(Lya forest
284117 )

CGM 5+3%

ICM 4+1.5%

cold gas 1.7+0.4%

Shull et al. (2012)
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e ey Fast Radio Bursts (FRBs)

DMtot — DMMW + DMIGM + DMhost
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Simulations
et al. (2015), Crain et al (2015)
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EAGLE

Simulations
Schaye et al. (2015), Crain et al (2015)

» Hydrodynamics + Nbody
> Large cosmological volume (100 cMpc)
> Redshift range (z~127 to z = 0)
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Simulations
Schaye et al. (2015), Crain et al (2015)

» Hydrodynamics + Nbody
> Large cosmological volume (100 cMpc)
> Redshift range (z~127 to z = 0)

> Abundances for 11 different elements.
» HM12 UV lonising Background
> Galactic Winds: Supernovae, AGN
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- o %~./ M .  Simulations
& . ‘ / | | Schaye et al. (2015), Crain et al (2015)
| o’ b | " "
B » | Hydrodynamics + Nbody
o = Large cosmological volume (100 cMpc)
P Redshift range (z~127 to z = 0)
Abundances for 11 different elements.
L HM12 UV lonising Background
-t Galactic Winds: Supernovae, AGN
-y
_ Resolution: ~ 0.7 ckpc
A Particle Masses: ~ 106 M
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Simulations

v’ Gets the HI column
density distribution
correct!
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32,000 _ EAGLE
; Simulations

> Divide cube into columns

> Calculate column densities
o Rahmati et al. (2013) (SS)
o Wijers et al. (2019)
o EOS:T= 104K
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EAGLE

Simulations

> Divide cube into columns

> Calculate column densities
o Rahmati et al. (2013) (SS)
o Wijers et al. (2019)
o EOS:T= 104K

> Convert column densities to
units of pc cm-3
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JOSS Paper: 10.21105/j0s5.01399
Source Code: hitps://github.com/abatten/fruitbat
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oWe measured the DM for more
than 1 billion lines-of-sights
through the EAGLE simulations

oWe find a DM-z relation with a
slope of approx. 1000 pc cm?3

oWe find a scatter around the
mean much lower than

McQuinn (2014).

oOur model will be added to
FRB redshift estimation code

FRUITBAT
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