Narrow-Line Region Outflows
In QSO2s : Implications for
guasar-mode feedback
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AGN feedback believed to
have role In M-o relationship
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What are we learning about

Mrk 573 - Fisehef*et al. in prep.



What are we learning about

nearby NLR outflows? )
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What are we learning about
nearby NLR outflows

,/\
A ®
d

[SII1] and Hz arcs follow i B
. host disk rotation 85 SN E f N S e

\‘\ﬁi 1::“\(\;ﬁ)'—“—“':“#**'"_ﬁﬂ"—'*“{’T’“"\*!7““'"""“ S







What are we learning about

nearby NLR outflows?

Knots of [SlIl] and Hz gas
are interwoven near the
edges of the NLR

Inner surfaces of
molecular gas arms

are ijonized when
INnside the NLR

High velocity ionized gas
IS localized, accelerated
off molecular gas lanes










Spatially-resolved NLRs often intersections
between AGN lonization cone and host disk

ow-line Region

Spiral Dust Lanes







NLR outflows in nearby AGN likely not
large enough for bulge evacuation

Minimal
projection eftects
max rtrue % 1 .08rproj



Do NLR outflows scale with
luminosity”

‘ Adapted from
1 Schmitt et al. 2003
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We looked at luminous QSO2s to
determine the extent of their NLRs

2MASX-J08025293 2MASX-J07594101 2MASX-J13003807 2MASX-J11001238

1.536 kpc/* 1.660 kpc/* 1.865 kpc/*

B2 1435-30 SDSS J115245 2MASX-J16531506 MRK 477

.

- .

1.729 kpc/* 1.344 kpc/* 1.913 kpc/* 0.753 kpc/*

2MASX-J17135038 OMASX-J14054117 FIRST-J120041
Selected from

Reyes et al. 2008 sample
. ' Avg z : 0.09
. Avg loglon: 42.46
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NLR extent scales
with luminosity

‘ Adapted from
"1 Schmitt et al. 2003
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High velocity outflow kinematics in
QSO2s still occur at radii < 1 kpc
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High velocity outflow kinematics in
QSO2s still occur at radii < 1 kpc

SDSS—-J1150P45.66+101623.8
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 Gemini NIFS IFU observations: Mrk 573 shows intricate relationship between
and

* Extended NLR morphology and kinematics due to ionization of host disk
material by the central AGN

e Largely rotation + in situ acceleration of gas off fueling tflows

e Radially outflowing gas located in the plane of the disk —> allo I’ect
measurement of maximum outflow radius

« HST/STIS observations: Nearby (z < 0.12), luminous QSO2s show kinematics
and morphologies are comparable to nearby Seyferts (Fischer et al. 2010,2013).

* NLR radial extent scales with AGN luminosity, however, outflows still do
not reach distances required in bulge evacuation/quenching scenarios.

Travis Fischer — travis.c.fischer@nasa.gov



“This is the end, my beautitul friend”

—The Doors



Structure Map + [SH] Flux
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- Different kinematic profile
exist as a function of radiu

r < 1000 pc : ablation



CLOUDY photoionization models
using parameters from Kraemer+ 2009

total slab

gas lanes can
get blown out at
small radii

column density

s‘lab facé

gas can still be ablated off
lanes at larger radii

Radiative acceleration \ gravitational acceleration

distance
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Could in situ feedback exist in other previously observed AGN?
Storchi-Bergmann+ 2010 — NGC 4151
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Could in situ feedback exist in other previously observed AGN?
Storchi-Bergmann+ 2010 — NGC 4151
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Could in situ feedback exist in other previously observed AGN?
Storchi-Bergmann+ 2010 — NGC 4151




Could in situ feedback exist in other previously observed AGN?
Storchi-Bergmann+ 2010 — NGC 4151

HST/ACS 550M

ablation
illumination

southwest




AGN feedback may be more frequent than originally thought

Disk (Fischer) + Spherical outflow (Liu) = disk ablation”
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Liu+ 2015
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