
THE TRIGGERING OF Z~1 OBSCURED 
AGN IN MERGING SYSTEMS:  

 

AN UNPRECEDENTED VIEW FROM THE  
HYPER SUPRIME-CAMERA SURVEY

Andy D. Goulding — Princeton University 

J. Greene, R. Bezanson, J. Greco, S. Johnson, E. Medezinski, A. Leauthaud, Y. Matsuoka, M. Strauss
& the HSC Survey Collaboration

goulding@astro.princeton.edu

mailto:goulding@astro.princeton.edu




FORMATION OF STRUCTURE & THE SUPPRESSION OF STAR-FORMATION
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are mergers the key?
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Villforth+’14;’17



SDSS: GALAXY/MERGER AGN DEMOGRAPHICS IN THE PRESENT DAY
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SDSS: GALAXY/MERGER AGN DEMOGRAPHICS IN THE PRESENT DAY

Koss+’12

Ellison+’11

Obscuration 
is also very 
important
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EXTENDING MORPHOLOGIES TO Z~1 IN WIDE-FIELD OPTICAL SURVEYS
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EXTENDING MORPHOLOGIES TO Z~1 IN WIDE-FIELD OPTICAL SURVEYS

z~0.2; i~22 magSDSS-DR12 Hyper Suprime-Cam Survey



SUBARU & THE PRIME-FOCUS INSTRUMENT

Suprime-Cam Image

~50,000 galaxies

Subaru Telescope: wide field of view & excellent image quality

• Fast, Wide, Deep & Sharp 

What makes for a good 
cosmological survey?

Suprime-Cam HST



UPGRADE: HYPER SUPRIME-CAMERA

• world’s largest camera
• 3m high
• weigh 3 ton
• 116 CCDs
• ~0.9B pixels
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SUBARU & THE PRIME-FOCUS INSTRUMENT

Suprime-Cam Image

~50,000 galaxies

Subaru Telescope: wide field of view & excellent image quality

• Fast, Wide, Deep & Sharp 

What makes for a good 
cosmological survey?

Suprime-Cam HST

HSC : FOV ~1.8 deg2
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Ongoing

300 night survey: 5 years
 ~2 million sources / deg2

Public DR1 now available: 100 deg2



Validation of 2D morphologies using GALFIT analysis of  
HST and HSC galaxies in COSMOS & AEGIS 

BIG DATA PROBLEMS: AUTOMATED MORPHOLOGIES IN HSC

• i<22 mags in HSC-WIDE 
• All spec-z selected 
• ~140,000 galaxies in first ~170deg2

redshiftlimit ~< 1

Bulge  
dominated

Disk  
dominated



AUTOMATED INTERACTION-STAGE CLASSIFICATIONS

Lotz+’04

Concentration Asymmetry Smoothness Gini 
 

(distribution of wealth)

Residual  
Flux  

Fluctuations

Hoyos+’12

see Conselice ’03; Lavery+’04; Lotz+’04; Cassata+’05; Conselice+’08; Jogee+’08,’09; Lotz+’08; Wen+’09; Hoyos+’12 
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Galaxy mergers are a factor ~2–7 
more likely to contain an obscured 
AGN with LAGN > 1043 erg/s than 

non-interacting galaxies
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MERGING GALAXIES HOST THE MOST RAPIDLY GROWING BHS

The most luminous AGN  
population (LAGN 1045 erg/s)  

systematically resides in mergers  
over non-interacting galaxies 



MERGING GALAXIES HOST THE MOST RAPIDLY GROWING BHS


