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Modeling chemical evolution with a toy-model
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stellar lifetimes and IMF
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metal yields
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initial conditions

(1) Spherical extragalactic HII regions

Initial available gas mass, M,,. = 107 M,

gas

dense =1e5 cm™®
compact = 3e3 cm3
diffuse = 1e2 cm™3

(2) Ultra-luminous-like spherical scaled-up extragalactic HII regions:
Initial available gas mass, M, = 10° M,

dense =1e5 cm™®

compact = 3e3 cm3
diffuse = 1e2 cm®

SFR = eff * M,,, / t, with eff=0.1
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star formation histories
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M [M]

gas and stellar mass evolution
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evolution of metals
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metallicities

compact dense diffuse
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same evolution for 107 M., and 10° M, models
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dust-to-gas ratios and depletion
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possible improvements of the model

Mechanical feedback: dM.; — 2¢y (Esn) dNSN.

dt v2 d?
dM, M,
" =SFR = ¢, —=,
dt Isf
—— = —SFR — =
dt * dt T dz dz
dM,. ISM dY; - dMs dM,,
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Mechanical feedback

mass of ejected gas kinetic energy by SN-driven winds  escape velocity
1
2MCJUC = Egn Egn = €y Ngn{Egn) vg = GM/r
conversion efficiency: 0.002 103lerg

dense: 10° cm™3 compact: 3x103cm3  diffuse: 102 cm3

107 M, R, = 10 pc R, = 32 pC R,,,.= 100 pc
vV, [km/s] 66 37 21
E, [10°! erg] 433 134 43
v.2=G Mgas/ Meive
=% G Mg/ e 10°M,,. R... =46 pc R.,. =147 pc |R,,.= 460 pc
vV, [km/s] 306 171 97
E, [10°lerg] 9.32d05 2.89d05 9.32d04




Outflow models: star formation histories & SN rate
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M [M,]

Outflow models: gas and stellar mass evolution
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Outflow models: evolution of metals
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Outflow models: evolution of dust
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Outilow models: metallicities
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Outflow models: dust-to-gas ratios
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Conclusions

Our main contribution to MODULO?%

Dust Yields!

Improvements:
Accretion in MC
SN molecules




