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Obscured AGN

Gilli+07

10

e Unabsorbed: log N, > 21

e Compton thin: 21 <log N, < 24

e Mildy Compton thick: log N, = 24 -25
e Heavily Compton thick: log N, > 25

E xF(E) [arbitrary units]
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Unified Model...
What at high-z?

source disk
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Obscured AGN fraction
iIncreases at high redshift
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Sub-Millimetre Galaxies (SMGs)

Very luminous galaxies (rest-frame L ., > 10"? L ) whose distribution peaks at the same
redshift (z = 2) of SFR and BH accretion rate.

60 E

50 £ R Extremely dense objects
~ 1010

e M, -10""M

Simpson+14

® size ~ kpc
e AGN fraction 50%-90%

z

Contribution of the host galaxy to the AGN
obscuration?




Target selection

Parent sample: 42 AGN
e 34 AGN in4-Ms atz > 3 (Vito+13)
e 8AGN in 1-Ms at z=1.1-3.7 (Rigopoulou+09)

Selection criteria:
e Secure spectroscopicz > 2.5
e Column density log N, > 23
e Detectionat A 2100 pm

Derived sample: 6 AGN
o 25<7<47

28’ x 28 e Good X-ray and IR coverage
White contour: CDF-S

Red area: GEMS o M*~ 1011 M@’ SFR ~ 102-3 Mo/yl’

Green area: CANDELS




Target selection

New ALMA band 4 (~ 2.1 mm)
observations of both one CO high-J

transition and continuum for each
source




ALMA observations: CO lines

Velocity [km/s] Flux [Jy/beam - km/s]
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XID 403 (z=4.755)

0.5"

Three detected
sources out of six

e XID 490: Rotating (merger?)
e XID 34: Chaotic structure...

e XID 403: Rotating ?

Poor resolution....

Pixels > 30
Channels Vot FWHM




Spectral fitting

Brightness [m)y/beam]
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Spatial f|tt|ng 2D Gaussian
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e Physical?

e Observation bias?

e Radial decrease of the
dust temperature and
gas column density
(Calistro Rivera+18)




Gas mass: different approaches

CO _J
Sup Fap > Lupy — CO-SLED -
SMG 0.8 M_(K km/s pc?)!
QSO
(Carilli&Walter+13)
Gray-body in ,
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S,%B,T)T,
T,xVE,B=2
L p = 3.02x 10 21L8501ml
' (Scoville+16)
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Gas mass: results

10111 ¥ CO-SLED (SMG)
@ CO-SLED (QSO)
2} SED Fitting (Circosta+19)

Undetected sources:
30 upper limit
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iIndependent
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Column density - Uniforme Sphere

Nhey [1023 cm™2]

Ny xand Ny g,
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Column density - rotating disk (?)
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Column density - rotating “coin” disk

h cos(i) ?

=up to o Ny

b, = agsin(i) + h cos(i) WlSM, disk
hG = O.15-aG Elmegreen & Elmegreen(‘06)

B Elumn density can contribute to
the obscuration even in heavily

j=32° 37°, 27° for XID 34, _
XID 403, XID 490, respectively Compton thick AGN

—> | = (a /2)sin(i) + (h/2)cos(i)

But POORLY CONSTRAINED, due to poor resolution



Dust temperature and mass
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Dynamical mass

2
2 . 4 Av ag For XID 34, XID 403

C,proj

Wang+13)
2
2 s 5 Ue,proj ag For XID 490, for which
M gy, cos® 1 = 1.16 - 10 — | Mg

1 —
km s kpc we assumed v, .

peaks separation

We found M, = 10"°M_, <M, =few 10" M_ (30% error) circosta+1o

©

De Breuck+14 and Coppin+10 found same discrepancy for XID 403

Possible causes:
e Different CANDELS/HST emitting region size wrt ALMA
e Underestimate of the stella mass error (different IMF...)
e Underestimate of a; and Av due to low sensitivity



Conclusions

e Molecular masses derived from three different and totally independent
measurements (i.e, CO transitions, continuum emission and SED fitting)
are in agreement.

e Sources have M, ~ 10 M_ and M_ . ~ 10° M confined in few kpc.

e The host galaxy ISM can significantly contribute to the obscuration of the
central AGN up to few 10%* cm for the spherical model and up to tens
10%* cm for the disk model.

e \We found indication for both rotating system and more chaotical (possibly
ascribed to a merger) structures.

e We found Mdyn = 1010 M., <M, =few 10" M.

Results in D’Amato et al (Submitted)



Peak channels and continuum
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Fitting model: 2-D Gaussian

SV
( Major axis: a SDl(l;t)
Minor axis: b ~l w o
a (arcsec)
Dust: Continuum S R
Flux density: S, ~ av t
(Jy) R=b/a
Image Visibility
fitting S =F/FWHM REbng
CO: Moment 0 - 1
Flux: F / R=b/a
(Jy kny/s) Channels: v+ FWHM CO
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- Major axis: a R
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Fitting model: 2-D Gaussian

CO line
XID  Flux density  Major axis  Axial ratio
(mJy) (arcsec)

34 1:5+:0.1 0.38+0.04 06+0.2
403 0.7+0.1 046+0.13 06+4+0.3
490 1.01+0.07 026+004 0540.2

Dust Continuum
XID  Flux density Major axis  axial ratio
(mJy) (arcsec)

34 0.23+0.02 0.344+0.07 06+0.3
403 0.414+0.02 027+003 064+0.2
490 0.19+0.02 0.17+0.05 -



XID 34 displacement
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CO-SLEDs and Scoville relation
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