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ABSTRACT arXiv:1905.10383

The [C n]A158 pum line is one of the strongest far-infrared (FIR) lines and an important coolant in the interstellar medium of galaxies
that is accessible out to high redshifts. The excitation of [C ] is complex and can best be studied in detail at low redshifts. Here we
report the discovery of the highest global [C 1] excess with respect to the FIR luminosity in the nearby AGN host galaxy HE 1353—-1917.
This galaxy is exceptional among a sample of five targets because the AGN ionization cone and radio jet directly intercept the cold
galactic disk. As a consequence, a massive multiphase gas outflow on kiloparsec scales is embedded in an extended narrow-line
region. Because HE 1353-1917 is distinguished by these special properties from our four bright AGN, we propose that a global
[Cu] excess in AGN host galaxies could be a direct signature of a multiphase AGN-driven outflow with a high mass-loading factor.
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Active Galactic Nuclei are accreting
SuperMassive Black Holes

Seyfert type 1 or 2 depends on the
viewing angle

In Seyfert 1 AGN SMBH vicinity is
unobscured

In Seyfert 2 AGN SMBH vicinity is
obscured by the dusty torus
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2.2 [Cll]] emission line
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but it is not sensitive to the heating
mechanism

The usual mechanism in hormal galaxies is

But what is the effect of AGN?

r . .
Active W connected to star formation
Galactic % Shock
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2.3 the observed sample

SOFIA Proposal 04 _0056

How accurate is [CII] tracing star formation in nearby
luminous AGN?

Principal Investigator: Dr. Bernd Husemann

5 AGN Seyfert 1 hosts

SOFIA/FIFI-LS observations

MUSE cubes available

HE 0433-1028 HE 1029-1831 HE 1108-2813 HE 1353-1917 HE 2211-3903 Close AGN Reference Survey
WWW.cars-survey.org
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3.1 spatial analysis: first result
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The Close AGN Reference Survey (CARS):
SOFIA Detects Spatially Resolved [CII| Emission in the Luminous AGN HE 0433-1028"
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FIFI-LS data MUSE prior point source
HE0433-1028 HE 0433-1028 is a strongly
0 175 barred galaxy
S 10 1.50_‘
g 1.25%‘ o .
5 O 100 3 MUSE Ha is used as a prior for
|9} =
g 10 ‘;;Z§ star formation map
-20 ’
0.25 . .
30 . " S a— Point source is used to model
ARA [arcsec] ARA [arcsec] AR [ancsec] AGN impact on the [CIlI] map
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3.2 spatial analysis: complications
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..but this approach was not
suitable for all the observed
galaxies

Other galaxies have very little
difference between

the MUSE prediction of the
star formation map

and the point source

November 20, 2019



4.1

Licip/Le

10“5 — e
109 L
10"%—
108é-
107é—

6 |
- Local Galaxies [Herrera-Camus+18]
& AGNs
v LINERs
o Normal Galaxies

10° 3

LIRGs

ULIRGs

4 1 Lol 1 Lo
10108 10? 1010

[rina Smirnova-Pinchukova

“ioll
LrRr/Le

' 'iou

SOFIA Tele-Talk

T

. Ili014

total luminosity: literature background

[CllI] and FIR are correlated
because both of them are
tracing star formation

There is no significant
difference between normal
and AGN galaxies

The trend flattens out at the
(Ultra)Luminous InfraRed
regime

The reasons of [ClI] deficit are
still not well understood
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4.2

total luminosity: elephant in the room
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Four galaxies observed with
FIFI-LS follow the relation

..but the fifth one is a strong
outlier

Why is it so?
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51 spatial hint

MUSE i band [Ol1I] Ha
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FIFI-LS/SOFIA & PACS/Herschel
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FIFI-LS [CIl] map shows that
the excess comes from the
central part of the galaxy
rather than from the
star-forming disc

Is AGN responsible for the
excess?
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52 spectral hint
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53 spectral hint

HE 0433-1028 HE 1029-1831 HE 1108-2813 HE 1353-1917 HE 2211-3903
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o.1 synergy with MUSE
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BPT diagram is an emission line
diagnostic diagram proposed by
[Baldwin, Phillips & Terlevich 1981]

The demarcation lines:
—— [Kauffmann et al. 2003]
--- [Kewley et al. 2001]

----- [Cid Fernandes et al. 2010]
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6.2 synergy with MUSE
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6.5

log([OI11]5007/H3)
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The other 4 face-on galaxies
in the sample are mostly
star-forming

Is it a coincidence or edge-on
apparent morphology makes
the difference?

November 20, 2019 15



Ay [arcsec]

71  multiwavelength analysis

A&A 627, A53 (2019)
https://doi.org/10.1051/0004-6361/201935283 tronomy

© B. Husemann et al. 2019 Astl‘ophySiCS

The Close AGN Reference Survey (CARS)

A massive multi-phase outflow impacting the edge-on galaxy HE 1353-1917

B. Husemann'!, J. Scharwichter?, T. A. Davis®, M. Pérez-Torres*>, I. Smirnova-Pinchukova!, G. R. Tremblayﬁ,
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Dr. Bernd Husemann

The detailed multiwavelength
analysis revealed the massive
multi-phase outflow

The jet goes through the
galactic disc
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7.2 explanation: broad line
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7.5 explanation: the reasons

/‘\ typical Seyfert 1 /‘\ observed Seyfert 1

Credit: ESA/Hubble & NASA/SOFIA/L. Proudfit
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8.1 other cases: local galaxies
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8.2 other cases: high-z galaxies
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8.3 other cases: another FIFI-LS discovery
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further investigation
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German SOFIA Cycle 7 Proposal Review Summary

Proposal ID: 07 0117
Proposal Title: What causes [CII] line excess in AGN host galaxies?
Principal Investigator: Ms. Irina Smirnova-Pinchukova

Grade: 3.0
Category: “Do If Time”

HE 0412-0803 is an elliptical
galaxy with no star formation
but lots of AGN ionized gas

It is @ good candidate to
check AGN-driven
mechanisms of [CII]
excitation

SOFIA Tele-Talk November 20, 2019
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10.2 further investigation
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Flight Plan Filename: 201910_FI_HARVEY_MOPS.fp
Flight Plan ID: 201910_FI_HARVEY
Est. Takeoff Time: 2019-Nov-02 01:30 UTC
Est. Landing Time: 2019-Nov-02 11:05 UTC
Flight Duration: 09:35
Sunset: 00:58:42 Sunset Az: 253  Sunrise: 14:13:39 Sunrise Az: 107 UTC
Weather Forecast: 0000 Thu Oct 17 2019 - 0600 Sun Oct 20 2019 UTC
Forecast Timestamp: 0406 Thu Oct 17 2019 PT
Flight Plan Comment: HARVEY
enters OCEANIC
Saved: 2019-Oct-17 18:13 UTC User: kbower
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Flight Plan Filename: 201910_FI_HOGAN_MOPS.fp

Flight Plan ID: 201910_FI_HOGAN

Est. Takeoff Time: 2019-Nov-13 04:20 UTC

Est. Landing Time: 2019-Nov-13 13:56 UTC

Flight Duration: 09:36

Sunset: 00:49:30 Sunset Az: 249 Sunrise: 14:24:04 Sunrise Az: 111 UTC

Weather Forecast: 0000 Thu Oct 17 2019 - 0600 Sun Oct 20 2013 UTC

Forecast Timestamp: 0406 Thu Oct 17 2019 PT

Flight Plan Comment: HOCAN (lowest value contingent "orange” flight)
near dawn landing - triggers TOLO40

Saved: 2019-Oct-17 18:13 UTC User: kbower
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11.

summary

= [Cll] isan important ISM tracer

= HE 1353-1917 is a unique AGN host galaxy with the
global [CII] line excess

=> Global [CII] line excess might be an indicator for
massive multi-phase outflows in AGN

- My personal webpage: http://SPIrina.gitlab.io/
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12.  other plans
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BPT morphology:

A new concept of shapes on
the BPT diagram

Will help to calculate the star
formation rate of AGN
galaxies in a more precise
way
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