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Tri-band X-ray

30” = 2.3kpc

~14.4 Mpc
Fully CT (Ng>10%° cm™)

Multiwavelength
0.75-1.5 keV HST [OlIl]

Jet

30” = 2.3kpc

onization cone
(aligned with
radio jet)




NuSTAR 3-79 keV im

age
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Chandra 0.3-8.0 keV image
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normalized counts s keV-"

ratio

XMM+NuSTAR+Chandra (Gal+Nuc) Spectral fit
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XMM+NuSTAR+Chandra (Gal+Nuc) Spectral fit

TABLE 4
FLUX CONTRIBUTION FRACTION
Component 05-20keV 2-5keV 5-10 keV 1040 keV

< 2[/
‘Warm Scattered AGN 052 (006) 055 (0.28) 049 (0.12) 0. [
Cold Scattered AGN 0.01 (0.00) 022@.11 231(055) 1226 (0.72)
Other (brems + lines) 397(042) 0.29(0.15) 0.27 (0.06) 0.00 (0.00)
Total 450(048) 1.06 (0.55) 3.17(0.76) 1294 (0.76)

> 2[’
‘Warm Scattered AGN 0.74(0038) 044 (023) 0.27 (0. 0.37(0.02
Cold Scattered AGN 0.01 (0.00) 0.11 (0.06) 0.52(0.12) 3.25(0.19
Off-nuclear Pnt Sre. 0.20(002) 0.18 (0.09) 0.17 (0.04) 045 (0.03)
Other (brems + lines) 400(042) 0.13(0.07) 0.06 (0.01) 0.00 (0.00)
Total >2" 492(052) 087 (045) 102029 407 (0.29)

NOTE. — Columns 2-5 are in units of 107'% erg s™' cm™, with relative fractions of total flux within 75" shown in (s.

TABLE 4
FE AND N1 LINE FLUXES (M04 MODEL)
XMM-Newton Chandra
Line MO4 thiswork  HETG  ACIS-S
40" <T5" < Qs
FeKa 143 38938
Fe Ko CS 77
Fe K5 - 13 219
NiKa 56 58t <73 <88
Ni K3 32 3188 <198 <168
FeBelke 657keV 7.6 8073 6321 3929
Fe He-like 660keV ~ 22.8* 27.8%% 12.8‘_‘%2 6123
FeHlike 697keV ~ 7.1* 827 17 <6l
NiHelike 783keV ~ 2.7% 3911 <103 <104

Bulk of Fe reflection
coming from LARGE
scales (i.e. > 1pc)

NOT from 0.4-1pc
torus wall, as usually
(always?) assumed!



MYTorus example. Do we have a problem?

[
D =

107*

keV (Photons em™2 &~ ' key™ )

/' ~RRC :

I/ NH=3e23 S+L

! \ NH=4e24 S+L -

e, — 1w

Energy (kev)

Bulk of Fe coming from lower NH reflection.
Bulk of 30 keV hump coming from high NH reflection



Circinus Galaxy
~4 Mpc
Fully CT (Ng>10% cm)

Water maser => warped
disk + 1.5e6 Mzsn

Similar global
reflection props
as NGC 1068

Arevalo et al. 2014
(on arXiv a few weeks ago)

Ionization cone (aligned with radio jet)
Leor = 4e43 erg/s => 0.2 Lepp






0.3-8.0 keV images
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NGC 1068
Fe Kalpha EW (ON) Fe Kalpha OFF




Fe Kalpha EW (ON) Fe Kalpha OFF
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NGC 3393 Fe Kalpha EW (ON)| Fe Kalpha OFF
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Fe Kalpha EW (ON)
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Conclusions

e Picture shaping up to be that molecular clouds on many scales likely
contribute to clumpy obscuration.

e Likely a variety of filling factors; probably variety of covering factors too

e Start thinking of the torus as clumpy and comprised of multiple
structural components (MIR people already do this, but others need to
as well).

e Classical “torus” is not necessarily needed to produce Compton-Thick
AGN

® How does this larger scale structure tie into the AGN feeding process?

® How does this structure change as a function of AGN luminosity (e.g.,
receding torus)?

e How does this larger structure affect our classification schemes?

AGN vs. Star Formation, Durham 29 July, 2014



