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® Galactic disc is vertically supported by hydrostatic
equilibrium.

® Has some radius R defined by adiabatic contraction.

® Undergoes major mergers triggering star formation

Smit et al 2012 Smit et al 2012
Katsianis et al 2017 Katsianis et al 2017

® Supernova events

SN feedback limits the star-formation efficiency.

Smit et al 2012
Katsianis et al 2017

e Following Press-Schechter Mass formalism
log(SFR) (M p

SFRD function
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Solid lines: Vet

> High-z galaxies undergo active gas accretion and supernova events. | Dotted Dashed lines: Ve

Dashed lines: Vg

> [t can result in more turbulent ISM conditions which is different
from a typical ambient conditions.

» Turbulence is sustained via an energy balance between the energy sources and its dissipation in the
interstellar medium.

We modify the physical conditions within the ISM by considering the turbulence
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Why [OIII] emission line?

>,V

Diagnostic power Probes metallicity Tracing AGN and star forming regions
Provides diagnostic for the ionisation Used to estimate gas-phase Can help in distinguishing between
state of the gas in the galaxies metallicity AGN activity and star formation.

— 0.7x107 18 < f[OIII]5008 <1x10718 [CgS] — 2x107 18 < f[OIIl]5008 <3x10°18 [CgS]
— 1x107 18 < f[OIII]5008 <2x10718 [CgS] . . 3x107 8 < f[OIIl]SOOS <5x10°18 [CgS]
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Estimating luminosity functions and flux ratio for [OIII] line emission
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Estimating luminosity functions and flux ratio for [OIII] line emission

[OIII]5007 emission line luminosity [OI11]/UV variation with UV luminosity

no Z Ay Onr Viom
Lionn = <—) — (ko3 + kpa) hV32<
ng /s Lo Agz + Ay X HII 427

- \Nith turbulence
- =« \Nithout turbulence

l0g(SFR) (Mg/yr)



Estimating luminosity functions and flux ratio for [OII] line emission

[OIII]5007 emission line luminosity [OI11]/UV variation with UV luminosity
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Estimating luminosity functions and flux ratio for [OII] line emission

[OIII]5007 emission line luminosity [OI11]/UV variation with UV luminosity
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Estimating luminosity functions and flux ratio for [OII] line emission

[OIII]5007 emission line luminosity [OI11]/UV variation with UV luminosity

no\/ £ Ay3 Our \\ ( Viomn 0.0
Lionn = <_) A (kos + koa) A h’/32< o
g/, Lo 43 T A4 X HII 427 '

—-1.0

—-1.5

-2.0

JWST FRESCO survey

Redshift (z)

w
~
@)
el
v
S
-
@)
O

- \\ith turbulence
- Without turbulence

9.5 10.0 10.5 11.0

l0g(SFR) (M

log(Lyv/Le) (erg/s)



Estimating luminosity functions and flux ratio for [OIIl] line emission

Luminosity Function
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Estimating luminosity functions and flux ratio for [OII] line emission

Luminosity Function

Matthee et al 2022, z~6 FRESCO:z= 7:1 ¢ FRESCO, z= 7.8
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Estimating luminosity functions and flux ratio for [OII] line emission

Luminosity Function

Solid lines: LF with 0.45 dex of scatter.

Gives more stepper LF matching with the observations.

Z=06

Natthee et al 2022, z~6 FRESCO, z= 7.1 ¢ FRESCO, z= 7.8
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Estimating luminosity functions and flux ratio for [OIIl] line emission

[OII] /Hﬁ Flux ratio
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Estimating luminosity functions and flux ratio for [OIIl] line emission

[OI1l/H 5 Flux ratio

> Provides valuable insights into radiation and ISM properties.

» Diagnostics for ISM properties like tonisation parameter.
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Full sample stack of FRESCO [OIII] emitters

40 41 42 43

We employ MAPPINGS V v5.2.1

log(L{onp/ergs S

IS T
\\‘;3 It’s a photoionisation modelling code
N

SV N T T T
1 ]
]

An astrophysical plasma modelling code.

¢ Jonisation parameter
® Pressure

® Metallicity



Estimating luminosity functions and flux ratio for [OII] line emission

Turbulent
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Estimating luminosity functions and flux ratio for [OII] line emission
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Turbulent

> Provides valuable insights into radiation and ISM properties.

» Diagnostics for ISM properties like tonisation parameter.

We employ MAPPINGS V v5.2.1

It’s a photoionisation modelling code

An astrophysical plasma modelling code.

[OII1]/Hg

e onisation parameter ' [OIll]/H, diagnostic line ratio in f’

parameter space of ionisation .', . 12+10g(0/M) = 7.390

—— 12+l0g(O/H) = 7.990
—— 12+l0g(O/H) = 8.290

parameter and pressure ; —— 12+log(O/H) = 8.690
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Summary

Developed an analytical model Observed differences in physical
to depict physical properties of properties for turbulent and
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Developed an analytical model
to depict physical properties of
star-forming galaxies

Summary

Observed differences in physical
properties for turbulent and
non-turbulent environment.
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Summary

Developed an analytical model Observed differences in physical Our model predictions do agree
to depict physical properties of properties for turbulent and with the observed LF and
star-forming galaxies non-turbulent environment. [O111]/Hj flux ratio.
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