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MOTIVATION

» Large’ samples of AGN for statistical purposes
» Confirm SED modeling with independent methods

» IR-selection, optical spectral lines, strong X-ray detections?
» X-ray weak AGN?

» Stern+15, Lansbury+15, Simmonds+16, Yan+183,
Laha+18, etc., etc., etc.

» Because, science!

'l mean very large.
2Uh oh.
3See poster Friday!
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SED MODELING

» Low-resolution galaxy + AGN templates (Assef+10)

IAP Colloquium, Cosmic Dawn of Galaxy Formation - June 2016

» Star-forming galaxy (SFG2; Kirkpatrick+15) AGN
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SAMPLE SELECTION

» SDSS+WISE footprint

» GALEX, UKIDSS, unWISE (Lang+14)
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SAMPLE SELECTION

» SDSS+WISE footprint

» GALEX, UKIDSS, unWISE (Lang+14) N
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CANDIDATE AGN LUMINOSITY

» Conservative dereddened L¢ym (cut on Lisym

'10:||||| T T T T T T 3 '11_||||| T T T T T T = '10:||||| T T T T T T T 3
E ID: 1237679253597651378 AGN: 2.974e-17 g [ ID: 1237667225544556806 AGN: 7.648e-17 - g ID: 1237672796109734560 AGN: 1.077e-16 g
E z0572 ELL: 5.117e-16 = - z:0.328 ELL: 1.788e-16 . E 2 0.309 ELL: 7.972e-16 =
A1 E(B-V): 0.40 SFG: 0.000e+00 — - EB-V):39.71 SFG: 0.000e+00 -11 = E(B-V): 1.31 SFG: 1.621e-16 —
—~ £ x°/DoF: 10.09/4 IRR: 0.000e+00 3 ~ 12— 4*/ DoF: 1.56/3 IRR: 2.711e-17 74 —~ = x°/DoF: 31.44/3 IRR: 6.624e-17  J
¥ = = k) - - b = =
S = = £ C 3 1S = E
I o} — — ° - 7 ° 2 =
) = = ) - = ) = -
o = = o 43 [ - o E I
] = 3 s C . ° =
~ 18 = Sk . ~ 18 =
W E 3 W E - W = =
B — — B : : = - =
= = 3 = - - = = 3
o F 3 = 14— Z] - = =
14 = = = ] A4 —
B E|||| Lol Ll 3 B Ll [ - ; L] Lol 3
15 0.1 1.0 10.0 15 0.1 1.0 10.0 15 0.1 1.0 10.0
Rest wavelength [ um ] Rest wavelength [ um ] Rest wavelength [ um ]
'11_||||| T T T T T T = '11_||||| T T T T T T = '11_||||| T T T T T ]
[ ID: 1237670955713822980 AGN: 8.702e-17 m [ ID: 1237672796109799834 AGN: 1.635e-16 - [ ID: 1237652616204452259 AGN: 6.729e-17 -
F 20330 ELL: 1.614e-16 7 - 2:0.508 ELL: 0.000e+00 - 2:0.39 ELL:5.984e-16 o
E EB-V):70.69 SFG: 0.000e+00 = E(B-V): 89.03 SFG: 9.297¢-17 /2 C E(B-V):15.75 SFG: 8.398e-18
—~ 12— xz/DoF: 2.00/4 IRR: 1.024e-16 A —~ 12— xz/DoF: 2.40/2 IRR: 1.733e-17 —] —~ -12 — XZ/DOF: 3.33/3 IRR: 7.936e-17 =
§ C . § C . § C .
£ C ] £ C . £ C .
o — ] o — _ o — _
7 E 3 7 E 3 T E 3
[ C . d C A d C .
o [ —1 o [ o - —
5 1°F = 5 1°F = 5 1°F =
= = = = = =
3 E = 3 E = = -
L 14 - 2 s - L 14 Z
_15: . 15 Ll Ll . 15 Ll ! ]

0.1 1.0
Rest wavelength [ um ]




C.M. CARROLL - TORUS2018

X-RAY SURVEYS: NUSTAR

» Combined NuSTAR catalogs
» ECDFS: Mullaney+15

» COSMOS: Civano+15

Nuclear Sgectroscopie Telescope;

» SSC: Lansbury+17

» UDS: Masini+18
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NUSTAR FLUX LIMIT

» Estimate NuSTAR
flux limit from
combined catalogs

» Overlap with
XMM+Chandra fields

» ~1000 sources in 2+
fields with no X-ray
detection
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OBSERVED NH DISTRIBUTION

» NuSTAR observed QSO2 column densities
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= == ==+ This work (broken power-law)

46 Gandbhi et al. 2009 (linear)
Stern et al. 2015 (polynomial)
This work (non-parametric)
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X-RAY DETECTIONS AND UPPER LIMITS
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SAMPLE LUMINOSITY + NH DISTRIBUTION

» Sample L15 NH distribution = Lops/Lint: require modeling
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MODELING COLUMN DENSITY

» Goal: match # det./non-det.

» Need: heavily buried population

10

Frequency
»

Detections

3 2 -
Model L, /L.,

0 1

Frequency

-
250

200

—
a
o

100

Non—detections

50

2 1 0 1

Model L, /L, ,

Frequency

Frequency

120

100

N B [} o}
o o o o
'hIII|III|III|III|III|III|I

o

600

500

400

w
o
o

FTTTTTTT

—

o IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|II

24
Model log( Ny )

26

n IIIIIIIlllllllllllllllIlIIlII|IIIIIIIII|lIllIIlIIIIIIIIIIIIlII



C.M. CARROLL - TORUS2018

CONCLUSIONS

» SED modeling is a first approach for large AGN studies

» Found a large population of X-ray undetected AGN in
archival data

» Heavy obscuration (CT regime) needed to match
observations

FUTURE WORK

» Link galaxy properties to nuclear obscuration



