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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

Supernova events

SN feedback limits the star-formation efficiency.

Following Press-Schechter Mass formalism

SFRD function

Analytic model for star forming galaxies
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Total stellar mass: M* = md f*,tot Mh

At fixed SFR, we find a scatter of 0.45 dex in metallicity 

Z = − p ln( mdM − M*

mdM ) Closed box model approach

Population yield is estimated from the MZR relation of Chemerynska+24

This scatter later answers the steeper luminosity 
function
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Role of turbulence in shaping galactic disc properties

➤ High-z galaxies undergo active gas accretion and supernova events. 

➤ It 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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Luminosity Function

Solid lines: LF with 0.45 dex of scatter.  

Gives more stepper LF matching with the observations. 
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