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First Observational evidence 



Star Formation in Galaxies  

Large Magellan Cloud 

Dwarf galaxy ESO 553-46 To occur star formation, cooling is essential 



In an inhomogeneous galactic halo, gas 

clouds collide at the virial velocity 

the electromagnetic and gravitational fine structure constants 

Star Formation in Galaxies  

Mass-Luminosity relation 

AGN Feedback is required 

for massive galaxies 



AGN Feedback 

AGN(Active Galactic Nucleus) 

A compact region at the center of a galaxy that 

has a much higher than normal luminosity 

The radiation from an AGN is believed to be a 

result of accretion of matter by a Super-Massive 

Black Hole at the center of its host galaxy 

AGN Feedback 

Outflow from the central BH delivers momentum to the protogalactic gas 

Eddington luminosity is high enough that residual gas is ejected 

Jets and cocoons heat halo gas and inhibit cooling 



Wagner et al. 2012 APJL 

Numerical Simulation 



Numerical Simulation 

J. Schaye et al. 2015 MNRAS 



Numerical Simulation 
Choi et al. 2017 APJ 



The first direct observational evidence of the effect 

of the supermassive black hole  

on the star formation history of the galaxy 



Galaxy Data 
- Hobby-Eberly Telescope Massive Galaxy Survey (HETMGS) 
 

Star formation history 
- Stellar Content and Kinematics via Maximum A Posteriori likelihood 

  (STECKMAP) code 

- Decompose the observed spectrum of a galaxy as a temporal series  

  of single stellar population models 

74 galaxies (M:10^10~10^12Msun)  



Dispersion relation between black-hole mass and stellar velocity 



Evolution of the star formation rate (SFR) 

z 



Cumulative mass distribution 

z 



Conclusion 

Theory & Simulations need the AGN feedback to explain the star formation in the 

massive galaxies 

There was no direct observational evidence between the supermassive black hole 

and the star formation of the host galaxy 

They show that the star formation histories of nearby massive galaxies depend on 

the mass of the central supermassive black hole 

Galaxies with over-massive black holes experienced more intense star formation 

rate in the very early universe 

Star formation in over-massive black hole galaxies was quenched earlier 

Young stellar populations are more prominent in under-massive black-hole 

galaxies  




