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Studies on high-z QSO host 
galaxies using high resolution 

deep imaging�



Outline 

1)  BH growth and host galaxy formation  
2)  Studies on QSO host galaxies 
3)  AO deep imaging of z~3 QSO fields 



Where comes the fuel to feed 
BH? 

How to power the central 
engine? 



Kormendy & Richstone 1995 

Local scaling relation for inactive galaxies and active galaxies: 

z<0.2 QSOs, Seyferts 

McLure & Dunlop 2001 



 questions: 
 (I)  SMBH formation and growth, how? 
 (II)  demographics of SMBH, BH growth and  
       host galaxy formation co-evolve? 

   methods: 
   (I)  BH mass measurement 
   (II) Host galaxy properties 



Scaling relation in mass domain 

Kormendy & Ho 2013 



Scaling relation over cosmic time�

Peng et al. 2006 
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Floyd et al. 2013, MNRAS 429, 2 
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IRCS+AO observation of UM402 at z~3 
Wang et al. 2013 

1)   2”.4  north of  the QSO sightline.  The candidate is indicated in the image. 
2)   impact parameter of  ~ 19.6 kpc,  if at z~2.53. 
3)   apparent K-magnitude m=21.91+/-0.26,   as well as a red color  J-K~1.6 



WFC3/F140W archive images : 
2 orients X 2 dithers / single 

orbit 
Pixel scale 0.13” 

Total exposure:      811.736s 



Critical for the QSO host galaxy studies:  the PSF  

PSF reconstruction: 
1) Classical median or averaged PSF from  
     the series of PSF calibration star 
2) Model PSF 
3) PCA based on K-L transform 

PSF variability:  spatial and time variability 
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QSO host galaxy studies in the 2020s: 

1)A sufficiently large sample of QSOs towards the 
   the peak epoch of SF/AGN activities, and beyond 

2)A comprehensive understanding on the interwined 
   BH growth and galaxy formation scenario across  
   the QSO luminosity  vs. redshift plane 


