
Past year: 

• Emission line catalogues of large galaxy populations 

over cosmic time (e.g. IllustrisTNG, Simba, Magneticum)

• First attempt to model nebular emission due to shocks

• Predictions for NIRSpec@JWST out to z=8

• Origin of massive quiescent galaxies at z>2: Novel 

zoom-in simulations (with Arepo)


Future: 
• Novel photoionisation models & more accurate 

emission line generation

• Zoomin simulations of galaxies at EoR, testing BH 

seeding/accretion models & predictions for JWST etc

• How do first BHs evolve and affect the ISM?


Collaboration potential: 
• Which model prediction for JWST/NIRSpec would 

observers like to have for their proposals?

• Massive quiescent galaxies: master student will explore 

new simulations, observational data for comparison?

A modern theoretical framework for the cosmic evolution of the ISM in 
galaxies, exposed to radiation from young and Post-AGB stars, AGN, shocks…
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Figure 9. UV diagnostic diagrams to identify main ionising sources of galaxy populations. Black dashed and dotted lines show the
selection criteria identified in our 2019 paper. Top 12 panels: SF-, composite, AGN- and shock-dominated galaxies in IllustrisTNG100
at z = 0 − 5. Bottom 12 panels: The same as above but for IllustrisTNG50 at z = 5 − 8 (note that at this redshift range, we have no
shock-dominated galaxies).
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Hirschmann+19, +20 in prep.
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