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OUR GADGET-3 = P-GADGET3(XXL)

● Stellar Evolution  & Chemical Enrichment  modules 
(extension of the original “star formation” module by Luca 
Tornatore)

● Low Temperature (molecular) cooling (by Umberto Maio)

● Improved AGN feedback scheme  (extensions by Luca 
Tornatore, Dunja Fabjan and Klaus Dolag)

● Magnetic Field  model (by Klaus Dolag and Federico 
Stasyszyn)

● Friends-of-Friends & SubFind on the fly post-processing 
tools (by Volker Springel and Klaus Dolag)



SFR FUNCTIONS: OBS

Smit, Bouwens et al. (2012):

1) Stepwise conversion:

2) Schechter LF:

z ~ 4 UV LF from Bouwens et al. (2007)



SET OF SIMULATIONS

Tescari et al.
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SFR FUNCTIONS: SIMS
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STELLAR MASS FUNCTIONS

Katsianis et al.
(2013)

Observations from:

González et al. (2011)
Santini et al. (2012)
Marchesini et al. (2009)



STELLAR MASS FUNCTIONS
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STELLAR MASS-SFR RELATION

Katsianis et al.
(2013)

Observations from:

Bouwens et al. (2012)
Drory & Alvarez (2008)

Linear (log-log) fit to sims

Sims median value



SFR-HALO MASS RELATION

Katsianis et al.
(2013)



AGN Vs GALACTIC WINDS

LOW REDSHIFT SAMs:
Croton et al. (2006)
Bower et al. (2006)

&

SIMS:
Puchwein &
Springel (2013)



AGN Vs GALACTIC WINDS
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AGN Vs GALACTIC WINDS
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CONCLUSIONS

● Feedback effects (SN driven winds) in place at z~7.

● Efficient feedback (galactic winds + AGN) needed to 
reproduce observed SFRFs  at high redshift (and 
especially at z~4).

● AGN  feedback important in shaping the low end  of 
the star formation rate/stellar mass functions.

● Evolutionary scenario for the AGN feedback?

● Tension between simulated and observed GSMFs → 
different SFR-stellar mass relations.



CONCLUSIONS
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