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Hanny’s voorwerp (z=0.05)

Lintott+ 2009

.

gri composite

discrepancy between the level of the
cloud ionization and the AGN luminosity

Rampadarath+ 2010, Keel+2012a, Sartori+2016

HYV is a light echo ionized by an AGN faded within the last 10°yr
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HV-like trought the Galaxy Zoo

Keel+ 2012b

From SDSS DR7 a sample of potential AGN at z < 0. pyym iC 2637 Mkn 266

[O1II]/HP and [NII]/HX ‘ . ‘ .

Veron-Cetty & Veron (2010)

\ 4
Mkn 883
18116 objects o
Galaxy Zoo ; ‘ |
‘ | necasss - | Necs2s2 NGC 5972
|9 galaxies with AGN-ionized region F - . . |
at a projected radii r > 10 kpc R g ilr - _
[OIlll] vs. Lrr 9 ,

SDSS 1005+28 SDSS 1510+067 SDSS 1524408

‘ N\ N

8 strong deficit in ionizing luminosity _ — T
and no evidence of obscured AGN : . R, ‘ il
»
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Mkn 1498 ‘ ‘ NGC 5252 SDSS 2201411 I , I Teacup (SDSS 1430+13)

NGC 5972 SDSS 1510407 UGC 7342 . UGC 11185

EELR are largely phoionized tidal debris
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Green Bean sample

Schirmer+ 2013
From SDSS DR8 a sample of 29 Seyfert-2 at z = 0.2 - 0.6

N
.
$
-
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[OIlll] vs. Loapm = AGN luminosity is insufficient to power the EELR [OlIll] flux

g=-r >|
0.12<z<0.35

r=i > I
0.39 <z <0.69
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Shapley Supercluster Survey

stellar mass surface density map
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ShaSS-073_622

ShaSS-073

Seyfel’t-z Veron-Cetty & Veron 2001

Bar and external ring: (R)SBOa
M+*= 5.7x10'°M;

ShaSS-622
probably was Sb/Sbc

AV =130 km s"!
M*973/M%*622 = 10

|

minor or
intermediate
merger

z = 0.04865

o
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ShaSS-073_622

ShaSS-073

Seyfel‘t-z Veron-Cetty & Veron 2001

Bar and external ring: (R)SB0Oa
M#= 5.7x10'°M,,

ShaSS-622
probably was Sb/Sbc

(,,, 131632.58-311218 31632.02-311211.5 7 — 004865

E<—T

L1 .4GH:z 2.2x1022WHz'!

GEE - 15-11-2017 Osservatorio di Arcetri

Sunday, 19 November 17



Elliptical
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SF only
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Kinematics of the gas
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Structure of the [OlllI] A5007 emission line
around the AGN of ShaSS-073 (6x9 arcsec?)
gray: observed spectrum

cyan: continuum

black: one-component fit

red+blue: two-component fit

main component: continuum distribution in width and

redshift with the rest of the galaxy
second component: blue shifted and generally much wider

center (AGN)

M‘— |A~1 arcsec? spaxel (WiFeS@ANU2.3m)
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Kinematics of the gas
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The radial velocity field of the main
gas component is fairly consistent with evidence that the interaction between
rotation in the disks of both galaxies the two galaxies is at its starting phase

The second gas component blue-shifted
with respect to the disk of ShaSS-073 and

with a higher velocity dispersion:

circum-nuclear (r<2-3 kpc) region ¢ > 360 km s~! =—> AGN outflow
radial velocity down to =440 km s-!

northern area with more moderate values

GEE - 15-11-2017 Osservatorio di Arcetri

Sunday, 19 November 17



Metallicity helps!

[NI1]/(He)

ShaSS-622: [NI1]/Hx <0.2

ShaSS-073: [NIl]/Hx >0.6

\ 4

the gas of the two galaxies
can be easily distinguished
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[ON]/(He/2.86)

inclination bicone axis

of bicone ° °
4 vadiation

inclination
of dust plane

f-opening angle

dust plane

redshifted
outflow

nucleus
\ length of bicone

‘hollow bi-co

WS hollow figure from

outflow

plane of the sky
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Physical properties of the gas
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SNR=150 for the Hx line 10
Weighted Voronoi Tessellation T 6 AT
/3 regions -5 0 5 10 15
ShaSS-622: [Olll]/HB decreasing ratios

ShaSS-073: 3 disk regions, centre and 2 regions with the second component (0 > 360 km s°')
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Area with 2
spectral
components

‘northern area’: disk+blue-shifted gas

circum-nuclear: AGN+outflow
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High Excition Region
(flux offset +120 units)
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lonization Cone

distance between the centers of the galaxies 21 kpe [19-24]
distance along the line of sight 19kpc [17-22
angle between their disks 27° [22-32] 69° [63-75]

semi-aperture of ionization cone 12° [12-15]

angle between ShaSS 073 axis and cone axis 71° [66-78] 28° [21-34]
angle between cone axis and line of sight 22° [20-25]

angle between the cone axis and the disk of ShaSS 622 6% [2-10]
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Radial velocity (km/s)
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distance between the centers of the galaxies 21 kpe [19-24]
distance along the line of sight 19kpce [17-22]
angle between their disks 27° [22-32] 69° [63-T5]

semi-aperture of ionization cone 12° [12-15]

angle between ShaSS 073 axis and cone axis 71° [66-78] 28° [21-34]
angle between cone axis and line of sight 22° [20-25]
angle between the cone axis and the disk of ShaSS 622 67 [2-10]
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Allocating the AGN radiation power

Can the AGN ionize the gas in ShaSS-622 at the observed level?

[OIIl] in the ionization cone to estimate the AGN luminosity

\ 4

integrated [OIlII] A5007 flux in the ionization cone region: 2.25x 10%? erg s-!

3
geometric model: (2=0.0686

\ 4

total omnidirectional [OIlIl] flux: 4.12x10%* erg s-!

[OIll] line is 8.87% of the bolometric flux
\ 4

requested luminosity of the AGN: IOg L =45.66 erg s

to compare with |Og L =44.39 erg 3
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Conclusions

AGN luminosity required to ionize the gas in the ShaS$$-622 disk
vs.
bolometric luminosity given by the SED fit

\ 4

the AGN radiation required to excite the gas inside the ionization cone in
ShaSS-622 is ~20 times the current luminosity of the AGN

the light travel time from the AGN to the disk of ShaSS-622 is ~3 x10% yr
-+

the gas recombination time is very short compared to the light travel time

\ 4

AGN luminosity has dropped by a factor 20 within
the last ~3 x10% yr

First light echo between galaxies

— EELRs around local AGNs are tidal debris
— is ShaSS_073-622 the progenitor of a GB and HV-like object?

Merluzzi+ 2017 Ap), in press
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