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*Which comes shortly after Cosmic Elevenses ;-) 



SpIES: Spitzer-IRAC Equatorial Survey

110 deg2  3.4 μm (5μJy) and 4.5μm (7μJy)
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Science Case: 
Quasar LF + 
Clustering at 
z~3.5 and 4.5
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SpIES: First IR QSO Clustering at z>2

Timlin, NPR et al., 2016b, ApJ, in prep. 
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SpIES: First IR QSO Clustering at z>2

Timlin, NPR et al., 2016b, ApJ, in prep. 

~30 deg-2

1 deg-2



Wide Infrared  
Survey Explorer  
(WISE)

 3.4,  4.6, 12, 22 µm 
0.08, 0.11,   1,   6 mJy  
All-Sky Survey Wright et al. (2010)  

wise.ssl.berkeley.edu



2’

SDSS gri

  z=0.84

Extremely Red Quasars

Ross et al., 2015, MNRAS, 453, 3932 

65 / 255,950 (0.025%) of 
SDSS DR7 + BOSS DR10 have r-[22]>14.0



2’

Extremely Red Quasars

SDSS gri

r-[22] = 15.5 

SDSS J0915+2418

  z=0.84

WISE W1W2W3

Ross et al., 2015, MNRAS, 453, 3932 

65 / 255,950 (0.025%) of 
SDSS DR7 + BOSS DR10 have r-[22]>14.0



“Type 2” QSOs at high-z

Ross et al., 2015, MNRAS, 453, 3932 
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Hamann, Zakamska, NPR et al., 2016, MNRAS submitted

 ERQ SEDs: An Evolutionary trend?



Emission Lines of ERQs: Feedback in Action

Zakamska et al., 2016, MNRAS, 459, 3144



Very Unusual Spectra from ERQs….

Ross et al., 2015, MNRAS, 453, 3932 

Fl
ux



The WISE W4 Compendium   

Ross et al. (in prep.)

 All 40 million detected objects in the WISE W4-band (20-28um); 
concentrating on objects with dust emission and AGN SEDs 

 z~2.5 object detected in WISE W4 has LIR ≳ 1013.5 L⦿ 

(Might) Become a target catalogue for JWST MIRI spectroscopy…



Coming Summer 2019




