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[CI1] Line intensity mapping (LIM) to study
high-z galaxy evolution
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[CII] LIM to study high-z galaxy evolution
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Prevalence of high-z bursty star formation can
modify the shape of [CII] LIM signals
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Questions remain regarding the [CII]
emission in high-z galaxies
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High-resolution simulation Is appropriate for
understanding the extended [CIlI] emission

AFIRE-2 galaxy atz =6

* FIRE-2 cosmological zoom-in
simulations of z > 5 galaxies

 Resolved ISM, star formation,
and multi-channel stellar
feedback

« Halos with resolutions
m_baryon ~ 1le2—1e4 M_sun
and < 1 pc (densest gas)

* FIRE-2 galaxies are chosen to
match the redshift, stellar mass,
and SFR of ALMA galaxies




Modeling the [CII] emission In FIRE-2 galaxies

SKIRT: 3D radiative transfer
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Product of radiative transfer
- Interstellar radiation field
intensity of individual gas clouds

See also: Liang+24, Doga’s talk on June 3

+ FIRE-2 resolved
galaxy properties

Prepared for the
Cloudy
photoionization
simulation to get
the line emissivity

Cloudy: photoionization model
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Line emissivity vs. ISM depth -
L_line of all gas clouds are integrated up

to Sobolev length of local density gradient
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Phase diagram of [ClI]-emitting gas

_Hll region, contributes to 28% of the total LCII
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[CII] properties of FIRE-2 galaxies
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Lci and SFR vs redshift
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« Broadly consistent with the empirical relation
 Fluctuations of LCIl and SFR vs redshift




Z = 6 snapshot

of a FIRE-2 galaxy
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Satellite galaxy contribution to the extended emission
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[ClI] radial profile of zZ5m12e galaxy at z=6
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Summary | P

* The extended [CII] emission is ubiquitous inhigh-z galaxies,

:
« Varying the viewing anglé*Can‘change the radius of [CII] halo

»
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