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Abstract

NGC1068 is one of the closest Type-2 Seyfert, and is the “touchstone™ for the AGN
theories.

e Minor-merger with a Nucleated (=w SMBH) Satellite Galaxy should trigger the AGN activity
on NGC1068 (Taniguchi 1999)? A test would be to detect the signature of the event.

Deep imaging for NGC1068 for the first time = We discovered quite rich structures around
the galaxy! This is consistent with the minor-merger triggering hypothesis.

Our result opens the new method for the morphology analysis for Seyferts.

- [F1£3] ~D3&/Subaru Facebook



NGC 1068 as a touchstone fo'r”AGN ignition Theories
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Merger-Driven Triggering Active Galactic Nuclei

The AGN Unification Model
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However, proving this is ndt-én easy task;-»-bec"ause the-
sign of the past minor merger is easily smeared away. SRR Taniguchi (1999)



. NGC1068 “A Conventional View”

Apparently NO SIGN of dynamical disturbance
- Often considgred as the example of the Secular Evolution Trigger.

© SDSS



However:--

Adam Block/Mouné Lemmon P
SkyCenter/University of Arizona A 2
NGC5907 Martinez-Delgado et al. 2008 Kavilaj et al.(2010)

Recent Searches for Extremely Faint Structures actually detect the past minor merger
events happened ~Gyrs ago---



== then why not for NGC10687
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* |t's a Gamble: any available
images of NGC 1068 show no hint
of dynamical events---

 The Start of the “HSC Filler
Program” : It's a GREAT Chance!

« After a year’s waiting, we finally
got the data in 2017.

RESULT:

“What are they!?” Py s 0
S.B.> 26mag/arcsec? & huge size (>1.5kpc) ""

(r band, Exposure=46min, Seeing™ 1.0 arcsec)




Structural Parameters of the "‘UDQOs’
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Unusual Structures on Outer Disk Revealed!

Contrast Enhancement Technique = Extremely-faint Outer Structures
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Ripple formation via
minor mergers:
Purcell et al. (2011,
Nature)




Ultra Diffuse Objects = Tidal Stream

Contrast Enhancement — Hint of Stream structures revealed.
Likely the remnant of the past minor merger ~ a few Gyrs ago.
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(5) The core of satellite galaxy
stimulates the star-formation
near the galaxy center.

(6) Then finally the SMBH of
satellite reaches the nucleus of
the main SMBH, creating the
dust torus while it triggers the
AGN activity (present view).

(1) Several Gyrs ago, the Infall of a
nucleated satellite galaxy has happened.

(2) It interacts with the disk, then:---

(3) The “roop” is eventually created, while
the ripple-like structure is generated on
the disk.

(4) At this point, another dwarf galaxy has
passed near the nucleus, changing its
orbit towards the center of NGC1068.
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Conclusion

« Under the standpoint of the minor-merger-driven AGN triggering
mechanism proposed by Taniguchi (1999), we have seeked for the any
sign of the past minor merger for NGC 1068 using the Subaﬁ HSC.

We have dlsco ered three very large and extremely faint obj
fm I orph Iogy of these faint structu gges rJ rn Jl"
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hologically unusual signatures are shown to
vents via simulations by Percell et al.(2011).

supports the idea that erger is

the dominant hanism for the triggering of Seyfert galaxies.
« We got t HST time for a systematic study to loo

signature e Seyfert galaxies(Yagi et al. SISA014QN)!
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Subaru Web Release:
“Minor Merger Kicks Supermassive Black Hole into High Gear”
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Message to You:
“New Collaboration Will Kick YOU into High Gear”
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